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CXLIII . — The Alleged Complexity of Tellurium . 

By Augustus George Vernon Harcourt and 
Herbert Brereton Baker. 

The anomalous position of tellurium in the periodic system has 
led to many attempts in recent years to separate it into elements 
of higher and lower atomic weights. Marckwald (Ber., 1897 , 40, 
4730 ), by a laborious process of fractional crystallisation of telluric 
icid, believed that he had obtained tellurium of atomic weight 
lower than that of iodine, but on repeating the atomic-weight deter- 
minations by a more trustworthy process he arrived at the conclu- 
}ion that no separation had been effected (Marckwald and Foizik, 
Ber 1910 , 43, 1710 ). Baker and Bennett (Trans., 1897 , 91, 1849 ) 
iescribed attempts at separation made by seven distinct methods, 
none of which afforded any evidence that the element was anything 
but simple. This conclusion was upheld by the work of Lenher 
(J. Amer. Chem. Soc., 1899 , 31, 1). 

More recently, however, Browning and Flint (Amer. J. Sci, 
1909 , [iv], 28, 347 ) asserted that if tellurium tetrachloride, dissolved 
in hydrochloric acid, is precipitated by a large excess of hot water, 
some separation of the element is effected. The work was continued 
by Flint (Amer. J. Sci, 1910 , [iv], 30, 209 ). A large quantity of 
tellurium was purified by precipitation with sulphur dioxide, fusion 
of the precipitate with potassium cyanide, decomposition of the 
potassium telluride by air, and distillation of the product in a 
current of hydrogen. About 1000 gram3 of this material were 
converted into the dioxide, and dissolved in the minimum quantity 
of hydrochloric acid. This was poured into a large excess of 
boiling water, and allowed to remain. The dioxide which separated 
was again dissolved in hydrochloric acid, and precipitated by 
hot water. When this process had been repeated four times, 
atomic-weight determinations were made with the material, and 
gave a mean result of 126 ' 59 , and after ten repetitions of the same 
process the atomic weight obtained was only 124 ' 32 . No atomic- 
weight determinations are given in the paper of the less hydrplysable 
material. 

Since this method of fractionation had been used by Baker and 
Bennett (loc. cit.) without success, and since the purification used 
by Flint was not unexceptionable, it was thought worth while to 
repeat the work. By the great kindness of Professor Marckwald, 
200 grams of telluric acid, which had been reorystallised many 
times, were placed at our disposal for the purpose. It was not 

VOL. XC1X. 
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thought necessary to purify the material further. The acid was 
boiled with hydrochloric acid until no further odour of chlorine 
could be observed. The solution of tellurium tetrachloride was 
evaporated, and dissolved in as small a quantity of hydrochloric 
acid as possible, the volume of the solution being 150 c.c. This 
was poured by degrees into 3650 c.c. of water, which was heated 
to the boiling point, the proportion of tellurium tetrachloride to 
water being the same as that employed by Flint. The precipitated 
oxide was dissolved in the minimum quantity of hydrochloric acid, 
and again partly precipitated by boiling water. The process was 
repeated until four fractionations had been performed. According ' 
to Flint, the dioxide last precipitated should contain tellurium 
with an atomic weight of nearly a whole unit lower than the 
accepted atomic weight. 

In determining the atomic weight, a method was employed which 
had given very constant results in the hands of one of us, namely, 
the conversion of the element into the tetrabromide. To obtain the 
element, the dioxide was dissolved in hydrochloric acid, and the 
solution, after heating to the boiling point, was saturated with 
sulphur dioxide obtained from the liquefied gas. After remaining 
for a night, the precipitation was complete. The precipitate was 
washed with boiled distilled water until the washings gave no 
opalescence with barium chloride. After drying, the tellurium was 
melted in a current of hydrogen prepared by the electrolysis of 
purified barium hydroxide solution. The element prepared by this 
method was obfained in the form of an elongated button showing 
foliated crystallisation on the upper surface. 

The method of determination of the atomic weight was precisely 
the same as that described in the previous paper. New platinum- 
plated weights were used, which were carefully standardised. The 
balance was an Oertling No. 5, which is only used for atomic-weight 
work. All the weights are calculated to vacuum standard. 

The results of the determinations were : 


Weight of tellurium. 

1 0 87822 

2 0-59706 

3 0-69189 

4 0-62732 

5 0-58307 


TeBr 4 formed. 
2 20103 
1-49640 
1-73442 
1-57264 
1-46162 
Mean 


Atomic weight. 
127-55 
127 55 
127-53 
127-53 
127 53 
.... 127-54 


Detemmat'ons of the atomic weight of the material similarly 

reTuIt of 127-sT S Ut ^ F™ * meai 

w2ht L r “ C6 , n ° dlmiaut,OT fowd in the atomic 
had find f u ^ipitations. a treatment which Flint 
had found to result m a diminution of nearly a whole unit in the 
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atomic weight, we considered it unnecessary to proceed further. 
It seems possible that the methods of purification used by Flint 
were insufficient to remove some element of lower equivalent than 
tellurium, and that this impurity accumulated when the process 
of fractionation was repeated. 

In working up the residues for return to Professor Marckwald, 
two more precipitations of the tetrachloride by water were effected. 
In the last precipitation there was noticed a part of the precipitate 
which was orange in colour. On separation of this from the mass 
, of white dioxide, it was proved to be tellurium trioxide, both by 
its giving off oxygen when heated alone, and by the evolution of 
chlorine .on treatment with hydrochloric acid. 

In order to see if this formation of trioxide afforded any help 
towards the explanation of Flint’s results, some purified tellurium 
trioxide was treated with nitric acid, and the solution crystallised. 
The crystals were dried at 140°, and on decomposition gave a 
percentage loss of 17'35, the calculated loss for 2Te0 2 ,HN0 3 being 
16 49 (Te=127'54). It thus appears that some formation of the 
higher nitrate takes place, and it is just possible that this may be 
the origin of the low atomic weights found by Flint. The atomic 
weight of the element, on the assumption that only 2Te0 2 ,HN0 3 
was present, deduced from this last experiment, would, be 118 31. 
The formation of the trioxide, noted above, has been traced to the 
purified hydrochloric acid. It was inadvertently left exposed to the 
bright light prevalent during the last few weeks, and it .was found 
to be seriously contaminated with chlorine. 

We wish, to express our thanks to Professor Marckwald for the 
loan of the highly purified telluric acid, and also to Dr. A. Scott 
for a supply of purified bromine. 

Oheist Chuech, Oxeoed. 


CXLIV , — The Solubility of Carbon Dioxide in' Beer. 

By Alexander Findlay and Bucchok Shen, B.Bc., A.I.C. 

The importance of carbon dioxide for the sparkling quality and 
the palatability of beer, renders it somewhat remarkable that the 
solubility of this gas in beer has been studied so little. We have, 
indeed, found only two investigations of a quantitative character; 
^nd as a result of these, the viw is most commonly held that beer 

jo?. 
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absorbs or dissolves more carbon dioxide than a corresponding 
solution of alcohol in water. 

The most extensive and practically the only exact Beriea of 
determinations of the carbon dioxide in beer are due to T. Langer 
and W. Schultze ( Zeitsch . fur das get. Brauwesen, 1879, 2, 369; 
1883, 6, 329). The values for the absorption coefficient of carbon 
dioxide in beer obtained by these investigators are given in table I, 
which we take from a paper by Emslander and Freundlich (Zeitsch. 
physikal. Vhem., 1904, 49, 317). 


Table I. 


Temp. 

Alcohol 
content in 
weight 

Absorption coefficient of C0 2 in 

Alcohol 

Difference 

between 

columns 

per cent. 

Beer.* 

solution. 

Water. 

3 and 4. 

0-6* 

4-265 

17625 (M) 

1-64 

1-7508 

123 c.c. 

10 

2 996 

1-8270 (A) 

1*65 

1 -7207 

177 „ 

n 

4-303 

1-7787 (M) 

1 62 

1-7133 

159 „ 

I'4 

4-341 

1-7393 (M) 

1-60 

1-6913 

189 „ 

2-6 

8-022 

1-6829 (A) 

1-57 

1-6060 

113 „ 

2'7 

4 381 

1-7221 (M) 

3-54 

1-5991 

182 „ 

2-8 

2 709 

1-6848 (A) 

1-56 

1-5923 

125 „ 


* The letters M anil A ill this coluinu refer tu two iliffereut kinds of beer 
Miiitcnbicr” and “Abzugbiw.” 


From these figures it would appear that beer absorbs or dissolves 
considerably mere carbon dioxide than the corresponding water- 
alcohol solution, and even more than water itself. This increased 
absorptiou is attributed by Emslander and Freundlich, who discuss 
this question at length, to the presence in beer of positive colloids, 
and to the adsorption by these of carbon dioxide. The increased 
absorption they compare with the increase in the solubility of 
carbon dioxide in water in presence of ferric hydroxide (Geffcken, 
Zeitsch. physikal. Che.m., 1904, 49 , 257; Findlay and Creighton’ 
Trans., 1910, 97, 536). 

The chief colloids present in beer are dextrin and albuminoids 
(m small amount), aud the apparent increase in absorption is 
therefore attributed to these. Such an increase, however, is entirely 
opposed to the results obtained by Findlay and Creighton, who 
showed (lot. at.) that the presence of dextrin not only does not 
increase the solubility of carbou dioxuft in water, but, indeed 
considerably diminishes it. ' 

In view of the importance of a knowledge of the solubility of 
carbon dioxide in beer, and in view also of the apparent contradic- 
tion between the results obtained by Langer and Schultze and by 
Findlay and Creighton, we have thought it necessary to investigate 
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the matter more fully. We have therefore carried out a series of 
determinations of the solubility of carbon dioxide in solutions of 
ethyl alcohol in water, in wort., and in beers of different grades. 

Experimental. 

The method employed waa the same as that described by Findlay 
and Creighton. Pure carbon dioxide, however, was used; it was 
prepared by the action of hydrochloric acid on pure marble. Its 
solubility in water at 25° was found to be 0'825. 

Solubility of Carbon Dioxide in Solutions of Alcohol in Water at 
25 °. — It is known from the experiments of Miiller {Wied. Ann., 
1889, 37, 24) that the addition of alcohol (up to about 28 per 
cent.) lowers the solubility of carbon dioxide in water; but the 
actual solubility at 25° has not been determined. In table II there- 
fore we give the results of our determinations at this temperature. 
The concentration of the solutions was obtained from determinations 
of the density and by interpolation from curves plotted according 
to the numbers given in the tables of Tjandolt-Bornstein-Meyer- 
liofter. 

Table II. 

Concentration : 2'95 grams of alcohol in 100 c.c. ; d'f, — 099308. 

Pressure 737 ' 836 929 1073 1213 J 33S 

Solubility 0-312 0-813 0-812 0 811 0-813 0-811 

Concentration: 3'01 grams of alcohol in 100 c.c. =0 99295. 

Pressure. 745 823 937 1083 1226 1357 

Solubility 0814 0-812 0-815 0'813 0-812 0-812 

Concentration; 8'83 grams of alcohol in 100 c.c.; d“=0‘98342. 

Pressure. 747 848 942 1090 1231 1360 

Solubility 0 786 0-786 0 784 0'785 0-786 0 788 

Solubility of Carbon Dioxide in Wort. — The wort employed con- 
tained about 13 grams of solids in 100 c.c. In view of the changes 
which take jllace on keeping, the determinations of the solubility 
were carried out with the wort as soon as received. It was 
de-aerated by boiling under a pressure of 15 mm, of mercury. Table 
III gives the results of the determinations. 

Table III. 


Pressure 745 845 942 1092 1228 1360 

Solubility 0-743 0 745 0 742 0 742 0 742 0 741 

Pressure 755 856 955 1106 1250 1375 

Solubility 0 741 0743 0 742 0 739 0 738 0 738 


Solubility of Carbon Dioxide in deer. — The solubility was deter- 
mined in three different grades of bber, the general composition of 
which is shown in table IV. The beer C was a Btrong beer. 
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Table IV. 


Absolute alcohol 

Maltose and other fermentable carbohydrates.. 

Malto-dextrin 

Free dextrin and other unfermen table matter.. 

Total solids 


Grams per 100 c.c. 


A. 

B. 

C. 

4-17 

5-17 

7-13 

TOO 

1-45 

5-57 

0*20 

0-84 

0-18 

2’3 

2 92 

■ 3-88 

4*32 

610 

11*10 


Beer A. corresponded with the wort employed in the previous 
determinations. 

As the beer contains a certain amount of yeast, there is a 
continuous, slow formation of carbon dioxide in the liquid. Before 
determining the solubility, therefore, it was necessary, not only to 
de- aerate the beer, but also to destroy the yeast. The beer was 
therefore boiled for some time under a reflux condenser. It was 
then allowed to cool, and was do-aerated by placing it under a 
diminished pressure of about 15 mm. for two hours, the tempera- 
ture being kept below 10° in order to reduce the loss of alcohol 
to a small amount. The results of the solubility determinations 
are given in table V. Since “ absorption coefficients ” are, perhaps, 
more readily understood than “solubility coefficients/' we have 
also stated our results in that form. 


Table V. 

Beer A . 


Pressure 

749 

849 

944 

1090 

1227 

1353 

Solubility 

0786 

0 785 

0-787 

0-786 

0786 

0-78? 

Absorption coefficient .. 

0-709 

0-803 

0-896 

1-033 

1-168 

1-284 

Pressure 

752 

852 

949 

1096 

1234 

1858 

Solubility 

0-786 

0-788 

0-788 

0-789 

0788 

0-788 

Absorption coefficient .. 

. 0713 

0-809 

0-901 

1-042 

1-172 

1-290 


Beer B. 





Pressure 

750 

849 

£46 

1096 

1233 

1359 

Solubility 

0-759 

0-760 

0-760 

0-7.60 

0*758 

0*763 

Absorption coefficient .. 

0-686 

0-778 

0-867 

1-004 

1127 

1-250 

Pressure 

756 

858 

957 

1107 

1248 

1374 

Solubility 

C -759 

0-759 

0-761 

0-761 

0759 

0 761 

Absorption coefficient . . 

0*692 

0-785 

0 878 

1-015 

1-142 

1‘261 


Beer C. 





Pressure 

766 

871 

972 

1127 

1264 

1394 

Solubility 

. 0-718 

0-722 

0-725 

0722 



Absorption coefficient .. 

0-663 

0-758 

0-847 

0-981 

1-102 

2-218 

Pressure * 

Solubility 

763 

0714 

, 867 
0717 

968 

0-718 

1123 

0717 

1260 

0719 

1389 

Absorption coefficient ... 

. 0-667 

0-750 

0-838 

0-971 

1090 

1-204 
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It may be remarked that absorption of carbon dioxide by beer C 
took place at a comparatively slow rate. 

Discussion of Results. 

From the preceding tables it will be obvious that the solubility 
of carbon dioxide in wort and in beer is considerably less than 
the solubility in water. Moreover, if we compare the solubility 
in beer with that in the corresponding alcohol-water solution, we 
also find that the solubility is diminished. This is shown in 
’table VI. 


Pev cent, alcohol 

Solubility coefficient of C0 2 in 

by weight. 

Beer. 

Alcohol solution. 

4-17 

0-787 

0-806 

5-17 

0-759 

0-801 

7-13 

0716 

0-793 


That the solubility coefficient in beer diminishes more rapidly 
than that in the alcohol solution is to be accounted for by the fact 
that in the beers with the higher alcohol content there is also a 
larger amount of solid in solution, and these also exercise a lowering 
effect on the solubility. 

The results exhibited in the preceding tables are entirely in 
harmony with those obtained by Findlay and Creighton (loc. cit . ; 
Biochem. /., 1910, 6, 294), who pointed out that surface adsorption 
is not sufficient in itself to produce a marked increase in the solu- 
bility of & gas in water at atmospheric pressure ; and that in the 
few cases in which an increased solubility was observed it seemed 
most suitable to attribute the effect, except in the case of charcoal 
and silicic acid, to chemical combination. The possibility of 
chemical combination in the cases now under discussion appears 
to be excluded; and the fact that the solubility is independent of 
the pressure's also in opposition to the assumption of colloidal 
adsorption (Findlay and Creighton, loc. cit.). 

How, then, is the discrepancy between our results and those 
obtained by Langer and Schultze to be explained ? An examina- 
tion of the method of procedure adopted by these investigators 
points at once to the explanation. The method employed, a modi- 
fication of that due to Schwackhofer, was as follows: A flask of 
about 1 litre capacity was partly exhausted. It was then attached 
by means of rubber tubing to a tap inserted in the cask of beer 
to be investigated. The cask was situated in a cool cellar, and 
the bung-hole was open; 200 — 300 c.c. of beer vjere then drawn 
into the flask, and the barometric pressure and the temperature 
of the cellar, were read at the same time. The amount of carbon 
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dioxide in the beer was determined by passing the gas evolved 
through potassium hydroxide. 

Although we do not doubt that the amount of carbon dioxide 
in the beer was accurately determined by this method, we are 
convinced that the amount so determined does not represent the 
true solubility of carbon dioxide in beer under the conditions of 
pressure and temperature prevailing in the cellar; the beer, we 
believe, was not merely saturated, but supersaturated. This belief 
we shall now attempt to justify. 

The phenomenon of gas evolution from solution presents a number 
of peculiarities, but has not yet been studied to any great extent.* 
It is, however, fairly well known, as a matter of everyday experi- 
ence, that the rate at which a gas is given off from a supersaturated 
solution (as in the case of soda-water, beer, and other sparkling 
beverages) is very variable, and depends to a considerable extent 
on the nature of the liquid. From a few preliminary experiments 
carried out in this laboratory, it would appear that colloids diminish 
the rate of evolution of gas, so that the solution may remain super- 
saturated for a considerable period of time. This behaviour- is 
very marked in the case of beer, and is clearly demonstrated by 
the following experiments, in which three different kinds of beer, 
purchased in bottle, were employed, namely, an " Export Beer ” 
an “ Extra Stout/' and a " Pale Ale/' 

The bottle of beer was opened carefully without shaking, and 
was connected 'immediately either with a manometer or with a 
gas buxebte. From the increase of pressure shown by the mano- 
meter, or from the volume of gas given off, an indication was given 
of the rate of evolution of carbon dioxide from the particular beer, 
The experiments were carried out at room temperature. 

(a) Stout.-- The pressure rose gradually at a rate of about 13 mm. 
of mercury per minute. At the end of about two hours, the bottle 
was shaken, after which a considerably more rapid evolution of gas 
was observed : about 3 — 4 mm. increase of pressure per minute on 
the average. About twenty-four hours after the commencement 
of the experiment there still occurred a pressure increase of 126 mm. 
in ninety-eight minutes; and even after four days the pressure 
still increased, and the rate of evolution of the gas could be 
increased by shaking. 

In the case of another sample of the same kind of beer, the 
bottle was connected with a gas burette. Without shaking, the gas' 
was evolved at the rate of about 6 c.c. in the first ten minutes. 
As the evolution progressed, the rate diminished. 

(b) Export Beer. With this, beer the rate of evolution of carbon 
* The subject is under investigation in this laboratory. 
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dioxide was much slower. In about one hundred and fifty minutes 
the pressure increased to only 79 mm., and the volume of gas given 
off in the same time was only about 8 c.c. The beer also appeared 
to be supersaturated to a less extent than the stout. 

(c) Pale Alt .— In this case the evolution of gas was greater than 
in either of the previous cases. In ten minutes about 14 c.c. of gas 
were evolved. 

Although we do not claim any great accuracy for these experi- 
ments, they seem to show conclusively that considerable time is 
’required for the equilibrium pressure to he established when no 
shaking occurs. 

In the preparation of beer, whether during the primary fermenta- 
tion or during the after-fermentation in the cask, carbon dioxide 
is formed in the body of the liquid. It has, however, been shown 
conclusively by Lamplough (Proc, Camb. Phil . Soc., 1908, 14 , 580), 
in the case of the decomposition of diazo-salts in solution, that the 
liquid always becomes supersaturated with gas unless it is subjected 
to fairly vigorous shaking or stirring. We are therefore justified 
in assuming that during the fermentation in cask, where there is 
an absence of mechanical disturbance, the beer becomes super- 
saturated with carbon dioxide, the rate of escape of gas from 
solution being less than the rate of its formation. In the case of 
beer, also, it will probably be found that the evolution is retarded 
by the presence of colloids and other substances, so that super- 
saturation is facilitated. In the case of the experiments of Langer 
and Schultze, therefore, the barometric pressure cannot represent 
the saturation pressure of the carbon, dioxide in the beer •, and the 
amount of carbon dioxide which they found cannot represent the 
solubility of that gas in beer. 

Since the temperature of the beer investigated by Langer and 
Schultze was only a few degrees above zero, it might be objected 
that at the much higher temperature employed by us the relation- 
ships might be reversed. We have, however, determined the solu- 
bility of carbon dioxide in water and in beer also at 12°, but do 
not find that this objection is a valid one. The solubility of carbon 
dioxide in water at 12° is 1158 ; while the solubility in a beer 
containing about 4 '6 per cent, of alcohol, and about 5 per -cent, of 
solid matter, was 1*080. 

If, then, we are right in the interpretation given above of the 
results obtained by Langer and Schultze, the explanation put 
forward by Emslander and Freundlich of the alleged increase of 
solubility of carbon dioxide in beer as compared with its solubility 
in a corresponding solution of alcohol in water is (fuite unnecessary, 
because no such increase is found. We are, however, not at all 
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unwilling to believe that the colloids present in beer play a very 
important part in the practical manufacture of a palatable 
beverage by facilitating the production to a greater or less extent 
of supersaturation, and, possibly, increasing the persistency of the 
“ head.” As previously indicated, however, the question is one 
which requires to be more fully investigated. 

We are indebted to Professor A. J. Brown, F.R.S., for interest 
taken in this work. 

University of Birmingham, 


CXLV . — Synthesis of 4 : 6-Dimethoxy-2f-methyl- 
aminoethylbeuzaldehyde. 

By Arthur Henry Salway. 

In a previous communication (Trans., 1910, 97 , 2413) it was shown 
that 3-methoxy4 :5-methylenedioxycinnamic acid (I) is converted 
by the action of sodium amalgam into a mixture of £-3-inethoxy~ 
4 :5-methylenedioxyphenylpropionic acid (II) and 0-5-hydroxy- 
3-methoxyphenylpropionic acid (III) : 


c&<: 


/\ch:ch-co 2 h 

- <*,<sQ oh ' 

\/ 

OMe 

OMe 

(I.) 

(II.) 


•CHc 


and 


HOf 


y 


OMe 

(HI.) 

This reduction was originally conducted with the object of 
preparing jS - 3 - raethoxy-4 : 5-methylenedioxyphenylpropionic acid 
(II), from which the synthesis of cotarnine was accomplished by a 
series of reactions already described (Trans., 1910, 97 , 1208). It 
'^now seemed desirable to subject the second reduction product, 
^'■^hydroxy-S-methoxyphenylpropionic acid (III), to a similar series 
allied a ^ 3 ^ c>n3 > since the final product thus obtained would be closely 
peutic V* 0 famine, and therefore likely to possess valuable thera- 
pionic ad?™? 61 ^ 68 ,' Accordingly, £-5-hydroxy-3-methoxyphenylpro- 
methoxypif? (DDE) was first methylated, and the resulting /3-3 : 5-di- 
^nylpropionic acid (IV) transformed successively into 
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o 3 . 5 -dimethoxyphcnylpropiommide (V), j>henylacetyl-P- 3 : 5-rfi- 

Mvh^lethylcmid, (VI), 6 : 

hy droim»™l™ ( TO )> 6 : Mmethoxy-l-b'n t yM-mr,*yn. 2 . 3 . 4 - 
UtrahydmnoguMme (VIII), and, finally, 4 : 6-d™e(Ao^-2-fi- 

methyluminoethylbenzaldthyde (IX), according to the following 


t /\cH,-CH 2 ’C0 2 H MeOfNcHs'CHg-OOv 


MeW ^njwjwju ^ j — V *■ 

OMe 

(IV.) < v -> 


•,/\CH. CH„ MeO' /X i C I V CH s' NH,CH » 

\><C,H,>AcH, U ceo 

OMe 0Me 


(yiii.) (IX -* . 

4 : 6-Dimethoxy-2-0-niethylaminoethylbenzaldehyde (IX) is closely 

allied to cotarnine and hydrastinine, and is also isomeric wit 

4 • o-dimethoxy-2-j3-methylaminoethylbenzaldehyde, recently obtained 

by Pyman (Trans., 1909, 95, 1266) by the oxidation of the alkaloid 
laudanosine. In view of the fact that each of these compounds 
possesses valuable therapeutic properties, a physiological examina- 
tion of the svnthetic 4 : 6-dimethoxy-2-0-methylaminoethylbenzald5- 
byde was desirable, and this has kindly been undertaken by Dr. 
I’. P. Laidlaw, of the Wellcome Physiological Research Labors, 
tones, to whom the author here wishes to express his best thanks. 
As a result of these experiments it has been shown that whilst the 
action of the substance on the isolated uterus closely resembles that 

of cotarnine and 4 : 5 -dimethoxy- 2 -$.mcthylaminoethylbenzaldehyde, 

it is considerably less toxic than either of these compounds. When 
injected into the blood-stream of a cat it produces a rise m blood 
pressure, accompanied by a slowing of the heart-beat, in t is 
respect having a closer resemblance to 4 : 5 -dimethoxy- 2 -S-methyl- 
aminoethylbenzaldehyde than to cotarnine. 


Experimental. 

P-Z ^-Dimethoxyphenylpropionamide (V, above). 

This compound was prepared from S- 3 : 5 -dimethoxyphenylpro- 
pionic acid (Trans!, 1910, 97, 2417) by the successive action of 
phosphorus pentachloride and ammonia, the method employed being 
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the same as that already described in connexion with the prepara- 
tion of jS-3-methoxy-4 : 5-methyIenedioxyphenylpropionamide (Trans., 
1910, 97 , 1211). The crude acid amide was extracted with chloro- 
form, and the chloroform solution washed with water, dried, and 
the solvent removed. The oily product thus obtained in almost 
quantitative yield soon solidified, and was purified by recrystallisa- 
tion from benzene and petroleum : 

0-0978 gave 0'2256 CO, and 0'0632 H 2 0. C=62'9; H = 7’2. 

C n H 15 0 3 N requires C=63'2; H- 7*2 per cent. 

- 3 : 5 - Dimethoxyphenylpropioiwmide is readily soluble in 
benzene, chloroform, or alcohol, but insoluble in light petroleum. 
It crystallises from a mixture of benzene and petroleum in colourless 
needles, melting at 80 — 81°. The fused substance, after resolidifica- 
tion, melts at 86°. 

Phe.nylacetyl-fS-i : 5 -dimethoxyphenylethylamide (VI, p. 1321). 

The above-described acid amide was finely powdered, and shaken 
continuously with a slight excess of sodium hypochlorite (compare 
Trans., 1910, 97, 1212) until the whole had passed into solution. 
The liquid was then heated to 100° for a short time, and, after 
cooling, thoroughly extracted with ether. The ethereal solution, 
which contained the £-3 : 5-dimethoxyphenylethylamine formed in 
the reaction, was agitated with small portions of dilute hydro- 
chloric acid un,til no further quantity of base was extracted. The 
i^id extracts were then united, and shaken with an excess of 
phenylacetyl chloride in the presence of alkali. Tho crude phenyl- 
acetyl derivative thus obtained did not solidify; it was therefore 
extracted with ether, the ethereal solution washed successively with 
dilute hydrochloric acid and water, then dried, and the solvent 
removed. The residue soon solidified, and was purified by 
crystallisation from dilute alcohol : 

0-1104 gave 0 2918 C0 2 and 0 0701 H.,0. C=721; H=7’l. 

c i8 H 2i°3 N requirea C=72'2; H=7'0 per cent. 
Phenylacetyl-^ -.b-dimethoryphenylethylamide crystallises from 
dilute alcohol in colourless, prismatic needles, melting at 73°. It is 
readily soluble in the usual organic solvents, except light 
petroleum. 

In one experiment for the preparation of the above compound a 
considerable excess of sodium hypochlorite was used, which caused 
the reaction to take an abnormal course, as indicated by the forma- 
tion of a phenylpeetyl derivative, melting at 106°, instead of 73° 
This product was found to contain chlorine, and gave, on analysis, 

thft tfdlrtWiTirr rracuH . O’ J J 
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0-1050 gaveO'2498 C0 2 and 0 0576 tt,0. C = 64'8; H = 61. 

0-2331 „ 0 0990 AgCl. Cl=10'5. 

C 18 H 20 O 3 NCl requires C = 64'8; H=6'0; Cl=10'6 per cent. 

The chlorinated base corresponding with this phenylacetyl 
compound yielded a hydrochloride, which crystallised in radiating 
clusters of colourless needles, melting at 188°: 

0- 1096 gave 0-1930 CO s and 0-0618 H 2 0. C=48 0; H = 6'3. 

01510 „ 0'0858 AgCl. Cl (as hydrochloride) = 14’ 1. 

Ci 0 H 14 O s NC 1,HC1 requires C=476; H=60; 

Cl (as hydrochloride) - 14" 1 per cent. 

It is thus evident that in the above experiment one atom of 
hydrogen had been substituted for one atom of chlorine, arid since 
the chlorinated compound yielded, on oxidation, a monochloro- 
dimethoxybenzoic acid (m. p. 181—182°) of the formula C 9 H 8 0 4 C1 
(neutralisation value: Found: 254'6. Calc., 259’1), it follows that 
the chlorine must be present in the nucleus. The above compound, 
melting at 188°, is therefore the hydrochloride of f}-2(i)<hloro- 
3 : 5-dimethoxyphenylclhylamme. 

f>:&-Dimethoxy-l-bemyl-3:i-dihydrokoquinoline (VII, p. 1321). 

A quantity (10 grams) of phenylaeetyl-£-3 : 5-dimethoxyphenyl- 
etbylamide was dissolved in xylene, the solution heated to boiling, 
and phosphoric oxide added in small quantities, with agitation, 
until a small portion of the xylene solution gave no precipitate 
of unchanged substance with light petroleum. The solvent was 
then decanted from the yellow mass of phosphorus compound, and 
the latter decomposed by wanning with an excess of dilute hydro- 
chloric acid. The acid liquid was filtered to remove a little resinous 
matter, then rendered alkaline, and extracted with ether. After 
washing with water, the ethereal solution was shaken with small 
portions of dilute hydrochloric acid until no further basic matter 
was removed. The extracts were then united, and concentrated to 
a small volume, when an almost colourless, crystalline hydrochloride 
was deposited, which was collected and purified by recrystallisation 
from a mixture of alcohol and ethyl acetate. The yield of pure 
substance amounted to 8 grams : 

1- 6464 lost, at 110°, 0 1678 H 2 0. lL,O=10-2. 

CjjTT^O.jNCl, 211,0 requires H 2 O = 10'2 per cent. 

0-1060* gave 0-2652 C0 2 and 0'0643 H 2 0. C=68'2; H = 6'7. 

0-4730* „ 0 2140 AgCl. C1 = H'2. 

CijH^OjNCI requires C = 68'0; H = 6'3; Cl = 1 1 ■ 2 per cent. 

6 : %-THmclhoxy-\-bemyl-Z : i-dikydroisoquinoline hydrochloride is 
* Anhydrous substance. 



1324 


SALWAY : SYNTHESIS; OF 


only moderately soluble in cold water, but readily so in hot, and 
crystallises from the latter in almost colourless, rhombohedral 
prisms, which contain two molecules of water of crystallisation, and 
melt and decompose at 181°. It is best crystallised from a mixture 
of alcohol and ethyl acetate, when it is obtained in stout, colourless 
prisms. The free base, S:8-dimethoxy-l-lenzyl-3:4-difiydroisa- 
quinoline, when prepared from the pure hydrochloride by addition 
of alkali, was obtained as a viscid oil, which did not solidify at the 
ordinary temperature. It yields a picrate, which is only moderately 
soluble in hot water, but readily so in alcohol, from which it 
crystallises in small, yellow prisms, melting at 184°. 


6 : i-Dimethory-l-bmiyl-l-methyl-l : 2 : 3 : i-tetrahydroisoquimline 
(VIII, p. 1321). 

This compound waa prepared by the conversion of 6 : 8-dimethoxy- 
l-benzyI-3 : 4-dihydroisoquinoline into its methoehloride, and subse- 
quent reduction with tin and hydrochloric acid, the method 
employed being identical with that previously described in the 
preparation of benzylhydrocotarnine from 8-metboxy-6 : 7-niethyIene- 
dioxy-1 -benzyl-3 : 4-dihydroisoquinoline (Trans., 1910, 97, 1215). 
The crude product of the reaction was a brown oil, which slowly 
solidified. It was purified by recrystallisation from light petroleum, 
from which it separated in stout, colourless, prismatic needles : 

0-0927 gave 0'2620 C0 2 and 0 0660 H»0. C=77-l ; H = 7-9. 

C^HgjOgN requires C = 7 6 ' 8 ; H = 7’7 percent. 

6 1 8-Dmethoxy-l-bemyl-2-methyl-l :2:3: i-telrahydrokoquinolmc 
is a crystalline, colourless solid, melting at 52°, and is readily 
soluble in organic solvents. It yields a picrate, which is only 
moderately soluble in hot water, but readily so in alcohol, and 
crystallises from the latter in small, feathery needles, melting and 
decomposing at 195°. 6 


4 : ^-Oimelhuxy-2-^methylaminoethylbenzaldthyde (IX, p. 1321). 

Five grams of 6 : Mimethoxy.I-benzyl-2-methyl-l : 2 : 3 : 4-tetra- 
hydroMoqumohne, dissolved in dilute sulphuric acid (15 per cent ) 
were oxidised by heating on the water-bath for about^ an hour 

Then t&T A “ 6X0658 ° f - 60di,,m carbonate was 

fitatSn Vie fi f 6 t PreC ‘ P e ltat 1 ““S^ 686 C3rb ° Dat « remOT * d b ? 

f ^ j . filtrate contained, in suspension, some benzaldehyde 

tl“ aft n llicJ 6 t° Xidati0n 8 “? "" th6r6fOT6 6Xtracted ** b 

ecner, alter which it was rendered stronelv alkah'no 

Thir hydr °f ^ “ d the lib6rated base dissolved in bTzlT 
he benzene extract was washed with a little water, and then shaken 
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with successive small portions of dilute hydrobromic acid until no 
further quantity of base -was removed by this treatment. The 
aqueous solution of hydrobromide thus obtained was concentrated 
to dryness on the water-bath, and the solid residue purified by 
crystallisation from a mixture of alcohol and ethyl acetate: 

0*2516 (air-dried) lost 0*0148 H 2 0 at 100°. H 2 0 = 5*9. 

C 12 H 16 0 2 NBr,H 2 0 requires H 2 0=5'9 per cent. 

0'1154 * gave 0*2138 C0 2 and 0*0608 Bp. C = 50*5; H = 5*9. 

0‘2219* „ 0-1444 AgBr. Br=27*7. - 

Ci 2 H ie 0 2 NBr requires 0=50*3; H = 5'6; Br=28*0 per cent. 

* 4 : §-Dimethox%-2-f$-methylaminoethylbenzaldehyde hydrobromide 
is readily soluble in alcohol or water, giving deep yellow solutions. 
It crystallises from a mixture of alcohol and ethyl acetate in pale 
yellow needlee, which contain one molecule of water of crystallisa- 
tion. The hydrated salt, when heated rapidly, melts at 100°, whilst 
the anhydrous substance melts without decomposition at 164°. The 
hydrochloride , owing to its hygroscopic nature, is more difficult to 
crystallise than the hydrobromide. It separates, however, from 
absolute alcohol and ethyl acetate in almost colourless, well-formed 
needlee, which contain two molecules of water of crystallisation : 

0*2437 (air-dried) lost 0*0304 H 2 0 at 90°. H 2 0 = 12*5. 

C 12 H 16 0 2 NC1,2H 2 0 requires H 2 O = 13*0 per cent. 

The hydrated hydrochloride melts in its water of crystallisation 
at 95°. The free base, &:§-dimethoxy-2-fi-methylaminoethylbenz - 
aldehyde , was obtained only in the form of a gummy solid on the 
addition of an excess of sodium hydroxide to a concentrated aqueous 
solution of the hydrobromide. It is freely soluble in water, .but is 
reprecipitated on tbe addition of a concentrated aqueous solution 
of sodium hydroxide. It yields a picrate , which is readily soluble 
in hot water, and crystallises from this solvent in glistening, yellow 
needles, melting at 155 — 156°. The aurichlonde crystallises from 
hot alcohol in golden-yellow leaflets, which melt at 131 — 132°: 

0*0938 gave 0*0339 Au. Au = 36‘l. 

C 12 H 16 0 2 N,AuC 1 4 requires Au=36*l per cent. 

The Wbucomb Chemical Research Laboratories, 

London, E.C. 


Anhydrous substance. 
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CXLVI . — Some New Inorganic Salts. 


By Thomas Vipond Barker. 

The author's previous investigation of isomorphous groups of 
substances (Trans., 1906, 89, 1120; Min. Mag., 1907, 14, 235; 
1908, 15, 42) shows that those members which approach each other 
nearly in molecular volume are capable of forming zone crystals 
or parallel growths on each other. For example, in the strictly 
isomorphous series consisting of potassium, rubidium, and cmsium 
sulphate the molecular volumes are respectively 65'3, 73'8, 85'2' 
the intermediate member, rubidium sulphate, is capable of forming 
parallel growths on crystals of either of the others, but the 
potassium and casium salts always give irregular deposits on each 
other. The remarkable crystallographic similarity which exists 
between the tetragonal mineral scheelite, Ca\V0 4 , and the 
periodates of sodium and ammonium, led the author to the prepara- 
tion of the periodates of potassium, rubidium, and emsium (Trans 
1908, 93, 15). The molecular volumes of these periodates are much 
greater than that of scheelite, and, in accordance with the author’s 
theory, all attempts to obtain parallel growths of them on this 
mineral have proved fruitless. Since the molecular volumes of 
lithium salts are, as a rule, lower than those of the corresponding 
sodium compounds, it seems probable that the parallel growth would 
be observed if lithium periodate could be obtained. The author 
has therefore prepared the latter salt, but as it proves not to be 
isomorphous with the preceding series the fundamental condition 
necessary for the formation of a parallel growth is absent 
The double chromates of rubidium and cssium with the metal 
magnesium, which have been prepared for the first time, present 

fZd Th^ the f CrySt f hSr&phic interest ’ for 

found that the isomorphous relationship which exists between the 
simple chromates and sulphates also holds for the double salts of 
the formula B ? Mg[ ( Cr,S)O 4 ) t 6H s 0. The potassium “„o 
comparable, as it crystallises with two molecules of water but the 

18 ? 7 > 27 > m ) and the rubidium and emsium salts 

ttSSg: t0 ^ -en Wn 

satisfactory analytical data; fin 
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solution another salt which he did not analyse, but from the fact 
of its being isomorphous with the sodium salt he assumed it to have 
the composition LiI0 4 . The author has repeated Rammelsb erg’s 
work, and occasionally obtained crystals similar to those of 
Rammelsberg, but on analysis they invariably proved to consist 
of sodium periodate. If pure lithium carbonate and periodic acid 
are used, no tetragonal crystals are ever obtained; no matter 
whether the salt is crystallised from hot or cold solution, it is 
always hydrated, and, moreover, crystallises in the hexagonal 
system. The salt was prepared by dissolving slightly less than the 
theoretical quantity of lithium carbonate in a solution of periodic 
acid, and allowing to evaporate in a desiccator over sulphuric acid. 
The crystals which appear are simple hexagonal prisms; they are 
generally opaque in the centre, but clear at the edges, and are 
somewhat deliquescent. A measurement on the goniometer gave 
60° angles in the prism zone. Viewed in the polarising microscope 
under crossed nicols, the crystals, which rest on the basal plane, 
remain dark on rotation, and in convergent light they exhibit a 
positive uniaxial figure central. The birefringence is medium. No 
pyramidal forms were ever observed, so that it was impossible to 
determine the ratio of the crystallographic axes c :a. Determina- 
tions of the iodine by the Carius method and of the water content 
were made : 

0-3235 gave 0*3539 AgL 1=59-14. 

l v 3484 (air-dried) lost 0*1159 at 200°. H2O=8*60. 

LiI0 4 ,H 2 0 requires 1=58*79; H 2 0 = 8'34 per cent. 

Rubidium Magnesium Chromate , Rb 2 Mg(Cr0 4 ) 2 ,6H 2 0. — This has 
not been described previously. It was prepared by mixing the 
proper quantities of solutions of rubidium chromate and magnesium 
chromate, tho former itself being obtained by taking the correct 
quantities of rubidium hydroxide and chromic acid. Beautiful 
crystals are obtained by slow evaporation in the desiccator. 

The analysis of the salt was kindly undertaken by Mr. H. E. 
Clarke, of Jesus College, and carried out as follows. A weighed 
amount of the salt was made up to a standard solution, and divided 
into two equal portions, one half being used for the magnesium 
determination by the ordinary phosphate method. The other half 
was used for the determination of the chromium and rubidium. 
The solution was reduced in acid solution by addition of ammonium 
bisulphite, the chromium precipitated as hydroxide, ignited, and 
weighed. The filtrate was evaporated to dryness, the ammonium 
salts volatilised, the magnesium removed by ammonium carbonate, 
and the rubidium ultimately determined as sulphate. The water 

VOL. XCIX. 4 R 
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follows by difference. The results of two complete analyses are 


given in the following table : 

( 1 ). 

lib.,0 35-05 

MgO "'62 

Cr0 3 37'38 

H 2 0 by difference ... — 


(2). 

Mean. 

Theory. 

3494 

35-00 

34'89 

7-62 

7*62 

7*54 

37*54 

37*46 

37-39 


19-92 

20-18 


100 >00 

100-00 


The percentage for a corresponding potassium salt would be 
K 2 0= 21*29; MgO=911; CrO*=4519; and H 2 0=24*41, so that 
the analytical results speak for a high degree of punty. 

In all, six crystals were measured, five of them by Mr. R. C. 
Spill er and one by the author. The form and habit of the crystals 
are in all respects similar to those of the caesium salt, a figure of 
which is given on p. 1329, but in addition to the forms there 
depicted small faces were sometimes found replacing the edge 
between the basal plane and the prism, and having the indices 
{111} and {111}. 

System : monoclinic. Ratio of the axes : a : b : c = 0*7558 : 1 : 0*4950 ; 
0=1O4 O 55'. Following is a table of the results obtained by 
measurement of the two-circle goniometer, together with the 
corresponding values obtained by calculation. 

Mean observed. Calculated. 

No. p. <p ■ p. 


?)t-110 12 53*51*' - — — 

<■.-001 15 89 50 *14*55' 90*0 — 

r- 201 8 269 48 47 44 270 0 47*26*' 

tf-OU 18 27 54 *29 20* 28 17 — 


Cleavage : moderately good parallel to r- {SOI}. 

Caesium Magnesium Chromate, Cs2Mg(Cr0 4 ) 2 ,6H 2 0. — The same 
method of preparation was employed as for the preceding salt, with 
which it i3 strictly isomorphous. In view of this it was only 
thought necessary to determine the water content : 

0*8310 lost 0*1305 H 2 0 = 15*7. 

Cs2Mg(Cr0 4 ) 2 ,6H 2 0 requires H 2 0 = 16"5 per cent. 

Well-defined crystals were obtained by slow evaporation over 
sulphuric acid ; five of them were measured. 

System : monoclinic. Ratio of the axes : a : b : 0*7420 : 1 : 0*4886 ; 

0 = 1O6°7'. Forms: ro-{110}, c— {001}, b -{010}, 5 -{011}, 
r— {201}, o' — {111}, and o— {111}. Out of thirty-five crystals 
examined with a lens, twenty-two had neither of the latter two 
forms, eleven had {111}, and only four had {111}. A typical 
crystal is shown^ in the figure. 
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Table of Meamrementt. 


Mean observed. Calculated. 


5-010 

No. 

7 

0 6 0' 

P- 

90°0' 

<P- 

P- 

m-110 

28 

54 31 

90 0 

— 

— 

c — 001 

5 

90 1 

16 7 

90°0' 

— 

r 301 

9 

270 0 

47 28 

270 0 

47°16 

? -011 

o-lll 

9 

30 33 

29 85 

30 36 

— 

2 

63 10 

47 17 

63 22 

47°28 

o' -111 

3 

320 46 

32 24 

320 56 

32 11 


Cleavage : moderately good, parallel to r - {201}. 



The author wishes to express his cordial thanks to Mr. H. E. 
Clarko for the very full analysis of the rubidium Balt, also to Mr. 
R. C. Spiller, who carried out most of its angular measurements. 

MlNESAtOOlCAL Dkpaktkxht, 

University Museum, Oxford. 


CXLVII . — The Action of Sodium Hypoph osphite on 
Copper Sulphate in Aqueous Solutiori. 

By James Brierley Eirth and James Eckersley Myers. 

The action of aodium hypophosphite on copper sulphate in aqueous 
solution has been investigated to some extent by various workers, 
but there seems to be a diversity of opinion as to the exact nature 
of the product. It was with the object of arriving at some definite 
conclusion as to the course of the reaction that the present 
investigation was undertaken. 

Wurtz (Ann. Chem. Phys., 1844, [iii], 11, 250) was of the opinion 
that in acid solution, or using hypophosphorous acid, the product 
was pure cuprous hydride (CujH^j. Berthelot (Comfit, rend., 1S79, 
89, 1005) doubted the existence of such a compound, and accord- 

4 R 2 
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ingly repeated Wurtz’s experiments. He obtained a substance 
which he considered might be regarded as a complex compound 
of hydroxide and phosphate of copper. In reply, Wurtz ( Compt . 
rend., 1879, 89 , 1066; 1880, 90 , 22) admitted the possibility of the 
presence of phosphate, but otherwise adhered to his original view. 
Berthelot’s final statement on the matter was that the existence 
of cuprous hydride was purely hypothetical, since the substance 
contained constitutional water ( Compt . rend., 1879, 89 , 1097). 


Experimental. 


The present investigation is divided into two series of experiments : 

(1) Experiments carried out at the ordinary temperature; 

(2) Experiments carried out at higher temperatures. 

Apparatus : — The reaction was carried out in all cases in an 

apparatus in which the precipitation, filtration, and drying are don© 
in an atmosphere of carbon dioxide (Firth and Myers, Proc., 19J] 
27 , 96 ). 

Experiments at the Ordinary Temperature, 

A concentrated solution of copper sulphate was prepared from 
the pure recrystallised salt, and to it was added a moderately 
concentrated solution of sodium hypophosphite,* the latter being 
in slight excess. 

A white, flocculent precipitate appeared after a few minutes, 
which, on addition of a few drops of concentrated sulphuric acid, 

■ dissolved, giving a clear blue solution. On keeping, this solution 
underwent a series of changes. After five or ten minutes, the 
solution became green, and at the same time a granular, brick-red 
precipitate settled to the bottom of the tube. The solution was 
nell stirred from time to time, and gradually darkened in colour, 
the precipitate assuming a reddish-browD, curdy appearance, and 
increasing in bulk. After about two hours the precipitate was still 
tf the same colour, but a slow evolution of hydrogen commenced, 
and continued for about an hour. During its production the pro 
tipitate darkened, and finally, after the evolution had ceased was 
fclmosf. black. 

On removing the solution and precipitate from the reaction- 
tube, a film of copper was found on the sides of the vessel. When 
very thin, it appeared reddish-brown by reflected light and blue 
by transmitted light. 


sodium .lypo^spLi, was freshly prepared, and on treatment with 

XXte 2 * TT* 8 t10 " 8i "' 6 0Bl1 * siiBht indicating that 

pnosphate and phosphite were present only in trains. 
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From these observations it would appear that the action of 
sodium hypopbosphite in acid solution is not a direct one, but 
proceeds through a series of stages. It was therefore considered 
necessary to examine as many of the stages as possible. 

Examination of the Final Precipitate : — This precipitate was 
generally collected, after allowing the reaction to proceed over 
night. It was first thoroughly washed with water saturated with 
carbon dioxide, then with alcohol, followed by a mixture of plcohol 
and carbon disulphide. (If the latter is omitted, the precipitate 
contains free sulphur.) The carbon disulphide was removed by 
alcohol, and ether was passed through to dry the substance. 

The precipitate obtained in this way was placed over calcium 
chloride in a desiccator, which was then evacuated. No appreciable 
decomposition of the substance was observed while it was in the 
desiccator. When thoroughly dry, the precipitate was quite black. 
Fifteen samples of this precipitate were examined, and it was found 
that oxygen, phosphate, hydrogen, and copper were invariably 
present. When quite dry the substance frequently decomposed 
suddenly on exposure to the air with the evolution of a considerable 
amount of heat. On one occasion a large desiccator, containing 
about ten grams of the substance, was shattered owing to the decom- 
position which was brought about by admitting a little air. Owing 
to this instability, the analysis of the substance was difficult, and 
samples were frequently lost when partly analysed. 

In all cases the precipitate decomposed suddenly on applying 
the slightest heat, with the evolution of hydrogen and water- 
vapour, leaving a violebcoloured residue consisting of metallic 
copper, phosphate, and oxide. The analysis showed the following 
proportions : 

Cu=83’6; 0 = 7*6 ; P 2 0 5 =6'4 per cent. 

When reduced in a stream of dry hydrogen, the residue consisted 
of metallic copper and phosphate: 

Cu = 94'8; P 2 0 5 =3 8 per cent. 

All samples on keeping in moist air became light brown. Such 
a sample had the following composition : 

Cu=78‘8; 0— 18*6 ; P 2 0 5 =1’9 per cent. 

On treatment with nitric acid the freshly prepared dry substance 
produces, first, hydrogen, and afterwards nitrous fumes. 

The following table shows the percentage composition of various 
samples of the substance : 


No. 

Copper. 

Oxygen. 

P 2 0 5 - 

Hydrogen. 

1 . 

85-65 

6-9 

5-2 

0-62 

2. 

82-5 

973 

5-4 

0-46* 

3. 

81-3 

10-1 

. 6-0 

0-62 

4. 

84-58 

8-68 

47 

0-59 
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' Examination of the Intermediate 
precipitate, which wee of a brick-red colour, w« c0 “’ 

Ld dried as before. It waa found to contain no ^drc^en o 
phosphate, but only oxygen and copper^ and analya, »h^ that 
it was almost entirely cuprous oxide. (Found, Cu=89 6 , 0-10 27. 
Calc., Cu=88'7; 0 = 1T2 per cent.) ...... 

(6) The second stage was taken when the precipitate had 
darkened in colour and increased in bulk. Samples of this stage 
gave off hydrogen on heating slightly. The following values were 
obtained on analysis: 

Cu=88-5; 0 = 10'1; P 8 O 5 »0-74; H = 0 ' 12 P 6r oent ' 


Experiments at Higher Temperatures. 

In this series of experiments the reacting substances were heated 
to various temperatures from 50° to 90° before mixing. The other 
details of experiment were the same as with the cold solutions, 
except that the desiccator in which the substance was kept was 
not evacuated, but only filled with carbon dioxide. 

On mixing the solutions, a dark red precipitate was formed 
almost immediately, and hydrogen was rapidly evolved. As the 
precipitate increased in bulk the rata of evolution of the gas also 
increased. After a short time the precipitate clotted together, and 
darkened in colour. 

On analysis it was found that oxide and phosphate were present 
in samples which had been prepared at temperatures either higher 
or lower than from 65° to 70°. It was also noticed that the same 
constituents appeared in specimens which had occupied more than 
a few minutes for their preparation. 

The following analyses show the percentage composition of 
precipitates obtained after the reaction had proceeded for two 
minutes : 

(а) . Cu = 98-6 H = l*82 

(б) . Ca=98'2 H = 1’5 

(o). Cu = 98’4 H = P4 

Cuprous hydride requires Cu=98'45 ; H = 1'55 per cent. 

The following values were obtained from samples occupying 
longer periods in their preparation. These specimens contained 
Very little hydrogen: 

Time. Copper. Oxygen. Pj0 6 . 

45 mins. 91 ‘6 7*0 0‘66 

70 „ 85*7 12 3 1 44 

The cuprous hydride prepared in this way is of a reddish-brown 
colour, and slowly decomposes, in moist air at the ordinary tempera^ 
ture. It was therefore found necessary to make the analysis as 
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soon as the substance was dry. It decomposes suddenly at about 
60°, with the evolution of hydrogen, leaving a sponge of metallic 
copper. 

Conclusion s. 

In the cold the product of the reaction between an acidified 
solution of copper sulphate and a solution of sodium hypophosphite 
is a substance containing copper, hydrogen, phosphorus, and 
oxygen probably in the form of cuprous oxide, cuprous hydride, 
and copper phosphate. The instability of this substance is attri- 
buted to the coexistence of hydride and oxide. The same solutions 
at a temperature of about 70° interact with the production of 
cuprous hydride. In order to obtain this compound in a pure 
state, it is necessary to have the solutions moderately dilute, and 
to collect the precipitate within a few minutes of the mixing. 
When dry, the hydride is unstable, and cannot be kept for more 
th^n a day. 

The difference between carrying out the reaction in the cold 
and at 70° appears to be that in the former case the production of 
oxide precedes that of hydride, whilst in the latter case the order 
is reversed. 

The Chemical Department, 

The University, Manchester. 


CXLVIIL — Indicators of the Methyl-red Type. 

By Hubert Howard and Frank Geo. Pope. 

Methyl-red was first prepared by Rupp and Loose (Ber. } 1908, 41 , 
3905), and it was suggested by them that it would be useful as an 
indicator in the titration of weak bases. Their method of preparar 
tion was not very satisfactory, and H. T. Tizard (Trans., 1910, 97 , 
2485) gave a method of preparation by which almost quantitative 
yields were obtained. He also determined the strength of methyl- 
red as an acid and a base, and tested its value as an indicator, 
showing it to be greatly superior to methyl-orange. In his method 
of preparation, Tizard states that the alkali salts are very soluble, 
and that the potassium salt can only be obtained by evaporating 
an alcoholic solution to dryness, since it is soluble to a considerable 
extent in ether, and deliquescent in air. We have succeeded, how- 
ever, in obtaining both the sodium aqd potassium salts in a crystal- 
line condition, and although specimens of both salts have been kept 
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for some two or three months, neither as yet shows any signs of 

deliquescence. . 

The visible colour change when methyl-red is used as an indicator 
is from red to yellow, and the indicator can he used for very dilute 
solutions. We have prepared a number of other compounds of tins 
type, using substituted amines, and find that very sensitive 
indicators are produced. 


Experimental. 

Methyl-red, NMe^C 6 H 4 -N 2 -C 6 H 4 -C0 2 H, was prepared by TizardV 
method, and recrystallised from hot toluene, from which it separates 
in small prisms, melting at 183°, and closely resembling potassium 
permanganate in appearance. Apparently, no analysis of methyl- 
red, other than a nitrogen estimation, has been published; 
consequently, the following analysis was made: 

0-1253 gave 0'3072 C0 2 and 0'063 H 2 0. C=66'87; H = 5'59. 

0-1274 „ 17-2 c.c. N 2 (dry) at 23° and 750 mm. N = 15’36. 

C, 6 H,;,0 2 N 3 requires C =- 66 91 ; H=5’58; N = 15’61 per cent. 

The sodium salt was obtained by grinding 3 grams of methyl-red 
‘with 4 c.c. of a 10 per cent, solution of sodium hydroxide (a quantity 
of alkali, insufficient to convert the whole of the acid into Balt). 
Bright scarlet plates were obtained in this way, and the whole mass 
was then allowed to remain in a vacuum over sulphuric acid until 
quite dry. The dry mass was then extracted with boiling toluene, 
filtered, the residue washed with hot toluene, and finally dried in a 
vacuum over sulphuric acid : 

0'1476 gave 0'0356 Na^SO,. Na=7’81. 

C 15 H u 0 2 N 3 Na requires Na=7'90 per cent. 

The sodium salt crystallises in scarlet plates, and is readily 
soluble in water. 

The potassium salt was prepared in a similar manner from 
3 grams of the acid and 5'6 c.c. of a 10 per cent, solution of 
potassium hydroxide: 

0-0992 gave 0-0284 K 2 S0 4 . K = 12’7. 

C| 5 H u 0 2 N s K requires K= 12'7 per cent. 

The salt crystallises in dark red plates, is readily soluble in water, 
and by working with small quantities may be recovered from this 
solvent in a crystalline condition. 

Attempts were made to prepare the ethyl ester of methyl-red, 
using Fischer and Speier’s method, but the acid was recovered in 
an unaltered condition from the reaction mixture. 

o-Carboxybenieneazodiphenylamine, 

C0 2 H-C 6 H 4 -^ 2 'C 6 H ( -NH-C e H 6 , 
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was prepared by combining diazotised anthranilic acid with the 
required amount of diphenylamine dissolved in about thirty times 
its weight of alcohol. The mixture was allowed to remain for two 
hours surrounded by ice, and was then heated on a water-bath to 
40° for two hours, the precipitate collected, washed, dried, and 
crystallised from toluene: 

0-1168 gave 0*3086 C0 2 and 0'0516 B 2 0. C=72‘06; H=4*91. 

0*1904 „ 13 c.c. N 2 (dry) at 19° and 736 mm. N=13'45. 

CjgHjsOoNg requires 0=71*93; H = 4*73; N — 13'25 per cent. 

The acid crystallises from toluene in small, olive-green needles, 
showing a bronze reflex, and melts at 231°. 

The sodium salt, as prepared by the method indicated above, 
crystallises in small, dark red needles, giving an orange-coloured 
solution in water: 

0-1506 gave 0*0322 Na 2 S0 4 . Na=6*93. 

C ]9 H ]4 0 2 N 3 Na requires Na=6*78 per cent. 

o-Carboxyb enz tntazo-o.-n.-aph thylamine , 

CO 2 H*C fl H 4 »N 2 *C 30 H fi 'NH 2> 

was prepared in an analogous manner by combining diazotised 
anthranilic acid with a-naphthylamine in alcoholic solution. The 
mixture was then allowed to remain for two hours in ice, and finally 
heated to 40° for two hours. The precipitated azo-compound was 
collected, washed, and recrystallised from alcohol: 

0*1106 gave 0-2844 C0 2 and 0*041 H 2 0. 0=70*13; H = 4*12. 

0*1132 14*3 c.c. N 2 (dry) at 23° and 750 mm. N = 14*37. 

C 17 H 1S 0 2 N 3 requires C=70-10; H=4‘46; N = 14*43 per cent. 

The acid crystallises in minute, green prisma, which exhibit a 
metallic reflex, and melts at 243°. 

The sodium- salt crystallises in red needles, and gives a red 
solution in water: 

0*1204 gave 0-0282 Na 2 S0 4 . Na=7*59. 

C 17 H 12 0 2 N s Na requires Na=7*35 per cent. 

o-Carboxyb enz eneazophenyl-a-naphtkylamin-t, 
CO 2 H-C 6 H 4 -N 2 -C 10 H 6 *NMe 2 , 

was prepared similarly by combining diazotised anthranilic acid 
with dimethyl-o-naphthylamine in alcoholic solution. The precipi- 
tate was collected, washed, dried, and recrystallised from toluene : 

0-1274 gave 0*3346 C0 2 and 0*0626 H 2 0. C=71*63; H=5‘46. 

0*1114 „ 13 c.c. N 2 (dry) at 19° and 736 mm. N = 13*21. 

C l9 H 17 0 2 N 8 requires 0=71*47; H = 5*33; N = 13"16 per cent. 

The acid crystallises from toluene in dark green* needles, which 
melt at 196°. 
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The sodium salt is a dark reddish-brown solid, which is somewhat 
deliquescent: 

0’226 gave 0'048 N%S0 4 . Na=6‘88. 

C ls H 16 0 2 N 3 Na requires Na=6'75 per cent. 

o -Carboxyl) emeneazophemjl-a-napktht/laminc, 

CO 2 H-C 6 H t -N 2 -C 10 H c -NH'C 6 H 6 , 

was prepared in a similar manner, and crystallised from a mixture 
of alcohol and toluene: 

0-1038 gave 0-2854 C0 2 and 0‘042 H 2 0. C=74'99; H=4'5. 

0-1224 „ 12-43 c.o. N 3 (dry) at 19° and 736 mm. N=11'80. 

C 2s Hj, 0 2 N 3 requires C=75'21; H=4'63; N = 11'44 per cent. 

The acid crystallises in green needles, which melt at 238°. 

The sodium salt was obtained by dissolving the acid in hot 
alcohol, and adding the calculated amount of sodium carbonate 
dissolved in dilute alcohol. On concentration, the salt separates, 
and may be recrystallised from water, from which it separates in 
dark red needles : 

0-1696 gave 0 0318 Na 2 S0 4 . Na=6'07. 

CjjHuOoNjNa requires Na=5 91 per cent. 

The following figures give some data obtained on titrating N j 100- 
solutions of sodium hydroxide and sodium carbonate with acid, 
using the preceding azo-compounds as indicators. The indicator was 
used in the form of a cold saturated solution in alcohol (in which 
the azo-acid is only very slightly soluble), and two drops were added 
to 10 c.c. of the alkaline solution in each case. At these dilutions 
the end-point is quite sharply defined in all cases, much more so 
than when methyl-orange is used as indicator, and the colour change 
is more marked. Similar results were obtained in titrating 
Nj 100-solutions of ammonium hydroxide. 

NHPh 2 C 10 H.-NHPh 

Methyl* Methyl- a-Cj 0 H 7 'NH 2 a-C, 4 lI T -NMej dvriva- deriva- 

JY/100. orange. red. derivative, derivative. tive. tive. 

Volume of N/ 100-Acid Required. 

NaOH ...... 10-3 10-0 10 0 10-0 10 0 9-95 

Na 2 C0 3 ... 10-22 10 0 10-0 10 0 10 0 10 0 

In conclusion, we wish to tender our thanks to the Research Fund 
Committee of the East London College for a grant which has 
defrayed the expense of this investigation. 

East London Colleqe, 

University of London. 
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CXLIX . — Dihydrocinmmenylcarbimide (fi-Phenylethyl 
iso Cyanate). 

By Martin Onslow Forster and Hermann Stotter. 

From the point of view of correlating structure and optical activity, 
it seemed desirable to compare a series of carbamates and carb- 
amides derived from active alcohols and amines by interaction 
avith the azides of dihydrocinnamie, cinnamic, and phenylpropiolic 
acids, when the products, having the general formulse : 

C e H 5 -CH 2 'Cn,'NH'CO'X, C,H s 'CH:CH-NH-CO'X, and 
c 6 H s -c:c-NH'CO-x, 

should illustrate the effect of ethenoid and acetylenoid linkings on 
specific rotatory power. 

It has already been shown that such carbamates and carbamides 
arise from cinnamenylcarbimide (Trans., 1909, 95, 433), although 
the action of this compound on menthol had not been studied, and 
we therefore prepared dihydrocinnamenvlcarbimide from dihydro- 
cinnamyl chloride and sodium azide in the expectation that its 
behaviour would be normal. That is, in fact, the case, and among 
the derivatives of fl-phenylethylamine obtainable therefrom is 
menthyl dihydrocinnamenylcarbamate ; but on attempting to 
prepare menthyl cinnamenylcarbamate, in order to compare its 
optical activity with that of the saturated compound, the only 
recognisable product was found to consist of menthyl carbamate, 
C ln H 18 '0'C0'NH Sl first described by Arth (Ann. Chim. .Phys., 
1886, [vi], 7, 464). Since the temperature at which the menthol 
and cinnamenylcarbimide were heated together was not much higher 
than that at which the latter had been rectified, it appears probable 
that the expected menthyl cinnamenylcarbamate breaks up at the 
moment of production into phenylacetylene and menthyl carbamate : 

c 6 h 5 -ch:ch-nh-co-oc„h 18 C 9 H s -C:CH + NH 2 -COOC io H 19 . 

Although phenylacetylene could not be recognised, probably owing 
to polymerisation during the continued heating, and although 
methyl cinnamenylcarbamate could not he resolved into phenyl- 
acetylene and methyl carbamate, it is nevertheless noteworthy, as 
bearing on this transformation, that Thiele and Pickard, who first 
prepared methyl cinnamenylcarbamate ( Annalen , 1899, 309, 189), 
record the production of phenylacetaldehyde by the action of 
alcoholic potash on that substance, this change involving a 
disruption between carbon and nitrogen somewhat similar to that 
just mentioned, 

In consequence of this unexpected obstacle and the subsequent 
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failure to convert phenylpropiolyl chloride into the azide, and 
therefrom generate the isocyanate, the project outlined above has 
been abandoned. 

Experimental. 

Dihydrocinnamenylcarbimide (fi-Phenylethyl iso Cyanatcf, 
CaHs-CHj'CEj-NlClO. 

The dihydrocinnamyl chloride required for transformation into 
the azide was prepared by heating 40 grams of dihydrocinnamic 
acid with 35 grains of thionyl chloride during two hours on the, 
water-bath ; this procedure gave a quantitative yield of the chloride, 
Which boiled at 133— 135°/21 mm. Preliminary experiments showed 
that the interaction of the acid chloride and sodium azide is too 
sluggish at common temperatures to permit of the dihydrocinna^ 
menylazoimide being isolated, and the higher temperatures at which 
the change does take place cause nitrogen to be liberated with 
production of the isocyanate. Fifteen grams of dihydrocinnamyl 
chloride in 90 - c.c. of dry toluene were heated with 7'5 grams of 
sodium azide during two days on an air-bath under reflux, moisture 
being excluded from the apparatus. The filtered liquid was then 
fractionated, and the portion boiling at 112 — 114°/ 1 5 mm. 
redistilled : 

0-2490 gave 212 c.c. N 2 at 18° and 744 mm. N = 9’67. 

CjHjON requires N = 9’52 per cent. 

The isocyanate is a colourless, mobile liquid, boiling at 109 — 111 0 / 
13 mm., and having a faint, slightly pungent odour of cinnamon, 
whilst the carbimide character of the vapour becomes very 
pronounced in steam. 

Derivatives of Dihydrocinvamenylcarbimide . 
D'hydrocinnamtnylyhcnylcarbamidc, 

C 6 H 5 -C%CH 2 -NH-CO-NH-C 6 H 6 , 

prepared from molecular proportions of the isocyanate and aniline 
in dry ether, is moderately soluble in boiling alcohol, from which 
it crystallises in needles, melting to a turbid liquid somewhat 
indefinitely at 148° : 

0 2393 gave 24'8 c.c. N 2 at 17° and 746 mm. N = 11'74. 

Ct 5 Hi 6 ON z requires N=11'67 per cent. 

The anilide is sparingly soluble in hot benzene, from which it 
crystallises in lustrous leaflets; it is slightly soluble in boiling 
petroleum, and dissolves sparingly in boiling chloroform. 

s •Dihydrocinnamenylphenylsemicarbazide, 

C,H 5 -CH 2 -CB a -Nfl'CO-NH-NH-C 6 H 51 
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separated immediately on mixing the isocyanate with phenyl- 
hydrazine in dry benzene, and crystallises from boiling alcohol in 
lustrous needles, melting at 216°: 

0*2115 gave 30*6 c.c. N 2 at 15° and 744 mm. N= 16*27. 

C 15 Hi 7 ON 3 requires N = 16*47 per cent. 

The substance is moderately soluble in boiling acetone, sparingly 
ao in boiling benzene and chloroform, and insoluble in petroleum. 

M enthyl dihydrocinnamenylcarbamate, 

C 6 H 5 -CH 2 -CH 2 ‘NH-C0 2 ‘C 1() H J9 . 

•—Having ascertained that menthol is attacked only very slowly by 
the isocyanate at the temperature of boiling benzene, 3*5 grams 
were heated with 3 grams of the carbimide during twenty hours 
at 130°, when the viscous product was submitted to a current of 
steam. Excess of menthol was quickly removed by this means, and 
on continuing the process during four days, when nothing further 
passed over, the residue was found to yield crystals on diluting its 
solution in alcohol with water. This product was twice recrystal- 
lised from dilute acetone, separating in silky needles, which melted 
at 86° : 

0*1745 gave 0*4766 C0 2 and 0*1503 H 2 0. C = 74*49; H = 9*63. 

0*2163 „ 8*7 c.c. N 2 at 19° and 761 mm. N=4*64. 

C 19 H 28 0 2 N requires C=75'25j H— 9*54; N = 4*62 per cent. 

A solution containing 0*2500 gram, made up to 25 c.c. with 
absolute alcohol, gave a D -1°57 / in a 3-dcm. tube, whence 
[«] D -65*0°. 

Interaction of Menthol and Oinnamenylcarbimide. . 

Cinnamenylcarbimide does not appear to act on menthol when 
the substances are dissolved in benzene, but on removing the solvent 
and heating the residue at 130° during two days, long, lustrous 
needles separated when the product cooled. By distillation in 
steam this material was carried over slowly, and after crystallisation 
from hot petroleum, melted at 162 — 163°, and gave [a] D -81*6° in 
absolute alcohol (0*8 per cent.) : 

0*1069 gave 0*2601 C0 2 and 0*1032 H 2 0. C = 66*35 ; H= 10*80. 

0*2576 „ 16*2 c.c. N 2 at 21° and 778 mm. N = 7*29. 

C n H 21 0 2 N requires C = 66*33; H = 10*55; N = 7*03 per cent. 

As already explained, this product is not the menthyl china- 
menylcarbamate which might have been expected, but agrees in 
properties with menthyl carbamate, C 10 H 19 *O*CO*NH 2 , formation 
of which would involve elimination of phenylacetylene. In the hope 
of being able to recognise the latter, equivalent quantities of 
menthol and cinnamylazoimide were heated at the melting point 
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of the last-named until nitrogen ceased to be liberated, when the 
temperature was raised to 130°, and maintained at this point 
during six to eight hours ] although lustrous needles sublimed in 
the cooler parts of the flask, showing that menthyl carbamate bad 
been produced, pbenylacetylene could not be recognised, either in 
the residue or in the small quantity of viscous tnaterial which 
condensed in the side-tube. 

It was thought probable that phenylacetylene might be detected 
more easily if methyl cinnamenylcarbamate could be subjected to a 
similar change: 

c 6 h 5 'Ch:cH‘NH-co 2 -ch 3 -> c 6 h 6 -c;ch + nh 2 *co 2 -ch 8 . 

On heating the substance at 170° during six hours, however, the 
greater part of the material was recovered by steam distillation 
unchanged. 

Royal College or Science, London. 

South Kensington, S.W. 


CL . — The Constitution of Berberine. 

By Chakles Kenneth Tinkles. 

As the result of a long series of researches on berberine by Perkin 
(Trans., 1889, 55, 63; 1890, 57, 992; 1910, 97, 321) and others, 
the constitution of the alkaloid is now represented by the formula 

(I): 

C-O-OH, 

HC^Xp.A 

CH CH c | |!" 

hc/VV/v/ 

MeOC^ II f* Irw 

MeO-C CHi CH, 

OH 

(I-) 

^ however, been pointed out by Gadamer (Arch. Pharm., 
1905 2 43, 31) that such a substituted ammonium hydroxide 
would also be capable of representation in the aldehydic (II) or 
carbinol form (III): 1 v ' 


\/%/ 
i ! 

l! INH 

/\ \ 
CHO 


\/\/ 

II In 

/y\ 

CH-OH 

(III.) 


(II.) 
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Perkin and Robinson (Trans,, 1910, 97, 321) state that the salts 
jf berberine must be regarded as derived from the ammonium 
form of the substance, but the alkaloid itself exists in the 
;orresponding aldehyde modification (II). 

Gadamer ( lot . cit.) has shown that two modifications of berberine 
E an he obtained by the action of alkali hydroxides on the berberine 
-alts. He supposes that berberinium hydroxide (I) is produced in 
solution by the addition of the calculated quantity of barium 
hydroxide to a solution of berberine sulphate. The other modifi- 
cation which he supposes is the aldehydic form of the substance 
fll), and which be has named berberinal, is obtained in the Bolid 
state by the addition of excess of sodium hydroxide to the aqueouB 
solution of berberinium hydroxide. The aldehydic form of the 
alkaloid is the only form of the substance, according to Gadamer, 
which exists in the solid state. It thus appears that in the case 
of berberine a difficulty is met with in assigning one or other of 
the possible formulae to the substance under various conditions. 

In a paper recently published by A. Kaufmann and P. Striibin 
(Bet., 1911, 44 , 680), purely chemical evidence is adduced in 
favour of the open-chain or aldehydeamine structure for the pseudo- 
bases, which have been investigated by Hantzsch, Decker, and 
others. In similar cases, however, of carbinol-ammonium base- 
aldehydeamine isomerism which have been investigated, it has been 
found impracticable to determine, on purely chemical grounds, 
which of the various possible formulae should be assigned to a 
particular modification of a substance. In several cases important 
evidence has been obtained from a study of the physico-chemical 
properties of the substance. 

Evidence in favour of the carbinol structure for cotaminc in 
the solid state and in certain solvents has been obtained from a 
study of the ultra-violet absorption spectra of the substance and 
its simple derivatives (Dobbie, Lauder, and Tinkler, Trans., 1903, 
83 , 598). The evidence for the production of a carbinol from 
phenylmethylacridinium iodide by alkalis, originally demonstrated 
by Hantzsch ( Ber ., 1899, 32, 575) by means of conductivity experi- 
ments, has been supported by the absorption spectra method of 
investigation (Dobbie and Tinkler, Trans., 1905, 87 , 269 ; see, also, 
Dobbie and Tinkler, Trans., 1904, 85 , 1005 ; Tinkler, Trans.,* 1906, 
89 , 856). 

It may be pointed out that in addition to the physicochemical 
evidence for the carbinol structure of these substances, chemical 
evidence h* obtained by a study of the action of potassium cyanide 
on the substituted cyclic ammonium salts. In this case substances 
are obtained which are not true sal(s, but are generally regarded 
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as derived from the carbinol form of the hydroxide, that is, the 
cyanogen group of the true cyanide, like the hydroxyl group of 
the free ammonium base, i3 mobile. 

In the present paper the results obtained by a spectroscopic 
examination of berberine and its simple derivatives are given. Ths 
object of the research was to obtain evidence a-s to the constitution 
of the alkaloid under various conditions. 

Three derivatives of berberine— berberidic acid, berberine 
nitrate, and tetrahydroberberine— have previously been examined 
spectroscopically in showing the relation existing between corydaline 
and berberine (Dobbie and Lauder, Trans., 1903, 83, 605). *Ih 
connexion with the results of that investigation, Hartley (Kayser, 
Handbuch der Spectroscope , 1905, 3, 223) states that the second 
absorption band (\ = 1/3000) shown by dehydrocorydaline and 
berberine nitrates (1 milligram-molecule in 2500 c.c., 4 mm. to 
1 mm.) belongs to the N0 2 group of the nitrate. This statement, 
however, has not been verified by the author. Not only do all 
the berberine salts and the free berberinium hydroxide show this 
same absorption band at this particular dilution, but nitric acid 
and nitrates, when examined at such dilutions and in layers of the 
same thickness as were employed in examining the berberine 
derivatives, show no absorption bands. 

In connexion with the present investigation, the ultra-violet 
absorption spectra of the following substances have been examined : 
berberine and its chloride, sulphate, sulphite, and cyanide ; methyl- 
dihydroberberine, berberinal, and the hydro-compound obtained in 
the decomposition of berberinal. 

(<z) The Berberine Salts. 

The absorption spectra of berberine chloride, sulphatte, and 
sulphite are almost identical with those of berberine nitrate as 
determined by Dobbie and Lauder (loc. cit.). 

By the addition of a small quantity of an alkali hydroxide to 
the aqueous solution of the salts, no change in spectra is observed. 

It is therefore concluded that berberinium hydroxide and the 
salts of berberine are constituted in the same manner (I), and that 
the salts arc produced from the alkaloid by the loss of a molecule 
of water. The absorption curve for the berberine salts is repre- 
sented in Fig. 1. The curve is drawn according to Baly’s method, 
and so differs from that given by Dobbie and Lauder for berberine 
nitrate, in having oscillation frequency plotted against logarithms 
of relative thicknesses instead of actual thickness of layer of solution 
employed. 

The addition of excess of a soluble base to the aqueous solution 
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of the salt, or the addition of a small quantity of soluble base to 
the alcoholic solution of the salt, causes a marked change in the 
absorption spectra of the solutions. In these spectra only one well- 
defined absorption band is given, whereas two absorption bands 
are observed in the spectra of the berberine salts. From the 
results obtained in other cases, it was expected that the carbinol 
form of berberine would be produced in these experiments. In 
order to verify the production of the carbinol, a simple derivative 
of this form of the alkaloid was sought, in order that its spectra 
might be compared with those of a solution of a berberine salt 

Fig. 1. 

Oscillation frequencies. 


i roo , j , . 5 , , , t j , ,‘XX. 



Berberine chloride in alcohol containing caustic potash 

1 mg. -mol. in 2500 c.c. 


containing excess of alkali in the case of the aqueous solution, and 
a small quantity of alkali in the case of the alcoholic solution. 
For this purpose methyldihydroberberine (IV) was prepared by 
Freund and Beck’s method (Her., 1904, 37, 4677): 


(MeO^M^L V 


CHMe-N-CIL-CH 


>c e ii 8 :o s :cH 8 . 


(IV.) 


There is apparently no doubt as to the constitution of this sub- 
stance, and in it the linking of the carbon and nitrogen atoms is 
the same as that in the carbinol form of berberine (formula III). 

The spectra of methyldihydroberberine and its salts agree closely 
with those of solutions of the berberine salts containing alkali, and 
VOL. XCIX. 4 S 
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from this agreement evidence of the formation in these cases of 
the carhinoi form of berberine is obtained. 

The spectra of methyldihydrob erberine and its salts are shown 
in Fig. 2, those of berberine chloride in alcohol containing a small 
quantity of alkali in Fig. 1 (dotted curve). 

Evidence of the formation of the carbinol form of berberine in 
other cases is referred to under the spectra of berberine. 

It appeared of interest to examine the spectra of berberine 
sulphite, as it is stated by Perkin (Trans., 1890, 57, 1098) that 


Fig. 2. 

Oscillation frequencies. 



Afdhyldihydroberberine in alcohol 
Methyldihydrobcrberine hydrochloride in alcohol 
1 mg. -mol. in 2500 c.c. 


on account of its slight solubility, its constitution was for some 
time a matter of doubt. 

The spectra of berberine sulphite in water and alcohol alone, 
and in* these solvents containing sulphurous acid and sodium 
sulphite, are identical with each other and with those of the other 
berberine salts. No indication of the existence of a sulphite 
derived from the carbinol form of berberine was obtained. 

As in the case of cotarnine, phenylmethylacridine, etc., the 
cyanide of berberine appears to be an abnormal salt, and from 
the results obtained in previous cases it was expected that berberine 
cyanide would be a pseudo-cyanide, derived from the carbinol form 
of the alkaloid' (III). The absorption spectra of berberine cyanide 
in chloroform solution are in close agreement with those of methyl- 
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dihydroberberine, and are quite different from those of the true 
berberine salts. An aqueous or alcoholic solution of the cyanide, 
on the other hand, gives spectra which agree closely with those of 
the berberine salts. In aqueous solution the substance is probably 
hydrolysed; in alcohol it may be converted into a true cyanide. 
By the addition of potassium cyanide to the alcoholic solution of 
the substance, the spectra of the solution change to those charac- 
teristic of the linking in methyldihydroberberine. 

The agreement of the spectra of berberine cyanide with those 
of methyldihydroberberine can only be explained by assigning to 
the former substance the constitution of cyanodihydroberberine 
00 * 

(OMe) 2 C,H, 

(V.) 

In addition to the agreement of the spectra of the solutions of 
methyldihydroberberine, cyanodihydroberberine, and the berberine 
salts in presence of alkali, these solutions resemble one another in 
the fact that, unlike the solutions of the berberine salts, they are 
all fluorescent. 

(i) Berberine, 

The free alkaloid is purified by crystallisation from water. 
Berberine prepared in this way is insoluble in ether, but chloro- 
form, alcoholic, and aqueous solutions of the substance give spectra 
which are identical with those of the berberine salts. This agree- 
ment of the spectra of the solutions of the alkaloid with those of 
it3 salts would point to an ammonium base constitution for the 
solid substance, if the possibility of tautomeric change were 
excluded. From the results obtained in other cases, it would be 
expected that the substance would be stable in chloroform, but 
would assume the ammonium form in water or alcohol. It would 
therefore appear from the spectra of the chloroform solution that 
berberine crystallised from water has the ammonium base constitu- 
tion in the solid state. Evidence in support of this is afforded by a 
spectroscopic examination of the other modification of the alkaloid, 
berberinal, which is soluble in ether (Gadamer, loc. cif.). ■ 

The representation of berberinal as an aldehyde (II) was sup- 
ported by the formation of an unstable oxime from the substance 
(Gadamer, Arch. Pharm., 1905, 243 , 31). This substance might, 
however, be represented as an a-substituted hydroxylamine, derived 
from the carbinol form of the base (III), as the evidence obtained 
from the spectroscopic examination o{ berberinal points to the fact 
that the substance is not the aldehvdic, but the carbinol, form of 

4 s 2 


I Yirr — 


‘CH(CN)-N’CH*'CH, 


^>c 6 h„:o ,:ch,. 
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the alkaloid. The spectra of an ethereal * or chloroform solution 
of berberinal agree closely with those of methyldihydroberberine, 
and are identical with those of eyanodihydroberberine and an 
alcoholic solution of a berberine salt containing alkali. This agree- 
ment can only be explained by assigning to berberinal the carbinol 
formula (III), and the name berberinol is suggested for this 
substance. 

Since solutions of both the carbinol and ammonium base forms of 
the substance are obtained by dissolving two different solids in the 
same solvent', chloroform, these solids must differ in constitution. 
Berberine crystallised from water is regarded as the ammonium 
form of the substance (I), and berberinol as the carbinol form (III). 
No evidence has yet been obtained, by this method of investigation, 
of the existence of the aldehydic form of the alkaloid (II). 

The conversion of berberinol into berherinium hydroxide by 
means of excess of alcohol, or by solution in water, is readily 
followed by means of the spectroscope, an aqueous solution of 
berberinol giving spectra which are identical with those of the 
berberine salts. The reverse change, the conversion of berherinium 
hydroxide into berberinol, has been referred to under the berberine 
salts. 

The decomposition of berberinal by the action of a concentrated 
solution of sodium hydroxide was investigated by Gadamer (A rch. 
Pharm., 1905, 243, 31). He supposed that simultaneous oxidation 
and reduction took place, as in the case of an aromatic aldehyde, 
with the production of a primary alcohol and an acid, the hydrated 
forms of dihydroberberine and oxyberberine respectively: 

2 R'-CHIO — R" R-CHIC R" R'-CHIC — R" 

I \/ + h 2 o->| \/ + | \/ 

CHO NH CH g ;OH HjN COjOH H:N 

Recently Faltis ( Monatsk ., 1910, 31 , 565) has suggested that 
the products of decomposition are oxyberberine and tetrahydro- 
berberine; that is, that the decomposition is similar to that of 
methylquinoline-t/'-ammonium hydroxide, as suggested by Decker 
( Ber 1903, 36 , 2568), three molecules of the substance giving one 
molecule of the tetrahydro-derivative and two molecules of the 
oxy-derivative. 

The spectra of solutions of the hydro-compound produced in the 
decomposition of berberinal by excess of sodium hydroxide are 
identical with those of methyldihydroberberine, and quite distinct 

* Since berberinal can be recovered unchanged from ether, the spectra of 
the ethereal solution are regarded as Jhe spectra of the solid substance. 
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from those of tetrahydroberberine. The decomposition of the sub- 
stance can therefore be represented as follows : 

R'-CHIG R'-CHlft „ 

-!> e + J.„ |>R . 


2 R'-OH— <1 
I I 

CH(OH)*N 


CO N CH 2 — N' 

two molecules of the carbinol giving one molecule of the oxy- 
compound and one molecule of the dihydro-compound. 


Some of the materials used in this investigation have been 
purchased by means of a grant from the Research Fund of the 
Chemical Society, for which the author wishes to express his thanks. 
The University, 

Birmingham. 


CLI. — Cuprigl y collates. 

By Spencer Umereville Pickering, M.A., F.R.S. 

In a recent communication (this vol., p. 169) it was shown that 
those cupri compounds which are formed by the action of alkalis on 
copper salts must be regarded as resulting from the addition of 
CuO to the molecule, and not from the substitution of atoms of 
copper for hydrogen atoms, either in the alcoholic hydroxyl or 
in the carboxyl groups. With alcoholic hydroxyl, the addition of 
CuO may be regarded as a displacement of H by CuOH ; in the 
case of the copper being in the carboxylic portion of the molecule, 
the presence of (Cu^O)* was suggested. The evidence depended 
on determinations of the minimum molecular weights of six different 
cupri-compounds of tartaric, saccharic and mucic acids. More 
positive evidence on this point would, however, be forthcoming if 
a cupri-salt of a monohydroxy-acid were obtainable, especially if 
the acid were also monobasic, for the atomic ratio of copper to 
(say) the potassium present in the potassium salt would then he 
1:1, whereas on the theory of the copper displacing the hydrogen 
of the alcoholic hydroxyl it must be 1:2; thus : 

RCH s 0(Cu 0H)C0 2 K and rcH 2 0> Cu C0 2 K- 

Although such acids yield cupri-salts, it appears to be difficult 
to obtain them in a definite form : this has been noticed already 
as regards the quinic acid derivatives ( loc . cit., p. 178), and similar 
difficulties have been found with thofve of citric, lactic, malic and 
salicylic acids. Glycollic acid, however, has yielded better results. 
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and has also supplied another cupri-salt, which is of considerable 
importance in its bearing on the nature of these compounds. 

Copper glycollate may be prepared by double decomposition, or 
by dissolving copper carbonate in the acid, forming, in either case, 
small, light blue crystals, which dissolve in water to the extent of 
0*1 per cent. Cu at 10°, and 0'46 per cent, at 90°, the solution 
being quite stable on boiling. 

When potassium hydroxide solution (0'04 per cent.) is added to 
a cold saturated solution of the salt, a light blue, flocculent precipi- 
tate of basic copper glycollate begins to form after a certain amount, 
of alkali has been added (about 0’67 KOH for each Cu), and the 
liquid becomes alkaline when 164 K for each Cu has been added: 
62 per cent, of the total copper remains in solution. 

If the potassium hydroxide solution is added to the solid copper 
glycollate, the same proportion (161 KOH) is required to produce 
alkalinity, but the whole of the copper remains in solution, appa- 
rently in a colloidal condition; for the solution is opalescent, 
and can rarely be filtered. On the one occasion when it was 
successfully filtered, no trace of precipitate was left on the filter. 
If rather more water is present when the alkali is added, the whole 
liquid gelatinises. 

When to the barely alkaline liquid obtained as above, excess 
of alcohol is added, a light blue, flocculent precipitate is formed, 
which consists of an imperfect emulsion. If this is filtered oS 
rapidly (which is not always possible, owing to the emulsion 
de-emulsifying, and blocking the filter), it may be dried in a 
vacuum, and then at 140°. At 100° it is not quite anhydrous ; and 
above '140° it begins to decompose. 

It forms a light blue neutral powder, decomposed by water. 
Analyses of four preparations of it dried at this temperature gave : 


Cu. 

30-59 

30-63 

30-99 

30-14 

Mean 30*59 

Theory for 

CH 20(Cn0H)C0 9 K, H 5 0 30 03 


K. 

Ratio. 

18-39 

1 : 0*98 

16-63 

1 : 0-88 

18-03 

1 : 0-95 

17*45 

1 : 0*94 

17*63 

1 : 0*94 

18*47 

1 : 1 


Considering that no method of purification is available, these 
values agree as nearly as can be expected with the formula 
given, and are conclusive against the ratio of copper to potassium 
being 1 : 2, aa required on the view that the copper displaces an 
equivalent of hydrogen. The ratio in every case is rather more 
than 1:1, the potassium being displaced to a certain extent through 
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the action of water by some copper, as occurs in the case of all the 
cupri-compounds hitherto investigated. 

The formula, as will be seen, represents a molecule of water as 
being present, and, since that cannot be eliminated without 
involving decomposition, the compound is probably an hydrol, 
containing the group C(OH) 2 OK. 

vCuynglycollalts . — The transformation of an ordinary copper 

o 0H 

^OK 

salts containing (C0 2 ) 2 Cu ,/ into a j9-cupri-salt containing | 

COoCu^O 

has been represented as due, in part., to the tendency of the carbon 
atom to unite with OH and OK ; and it was suggested that in the 
deep violet-blue liquids produced by the action of excess of alkali, 
which act on cellulose, this process has been carried a step further, 
the quadrivalent copper atom having, like the carbon atom, 
attracted to itself OH and OK, forming a cuprite group. These 
were termed y-compounds. Attempts to isolate them in various 
cases were unsuccessful, but the ultimate product of the action of 
lime on copper sulphate is a substance showing the same colour 
and reactions as the y-cupri-compounds, and, in its case, there must 
be a cuprite group present, for its formula is CuO(CaO) (Trans., 
1907, 91 , 1995 ; 1910, 97 , 1858). In the case of the glycollate, the 
y-cupri-salt has now been isolated. 

In the preparation of the cupriglycollate already described, the 
addition of alcohol leaves from 3 to 12 per cent, of the total 
copper in solution, and after some time this separates in the form 
of violet crystals (hence the necessity, mentioned above, for filtering 
off the emulsion as rapidly as possible) : these crystals may, how- 
ever, be obtained in larger quantities by treating the solid glycollate 
with excess of potassium hydroxide before adding the alcohol: the 
excess of alkali, unless very considerable, causes a precipitation of 
basic copper glycollate, leaving about 40 per cent, of the total 
copper in solution, and the addition of alcohol then precipitates 
no emulsion, but a gradual separation of the above-mentioned violet 
crystals takes place. These appear to be of considerable size, but 
are found to be made up of bundles of soft, hair-like crystals: they 
are easily washed with alcohol, and, when dried, are of a mauve 
colour, unlike any ordinary copper salt. With water they give a 
strongly alkaline reaction, and are decomposed into a basic salt: 
in ordinary moist air they absorb carbon dioxide. They continue 
to be deposited from the alcoholic liquid during some forty-eight 
hours, only traces of copper remaining in solution, and the first 
and last crops give the same values on analysis. *They suffer no 
change at 100°, but at 135° they lose water, and become lavender- 
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blue, decomposing at a higher temperature. The blue product on 
exposure to air gradually absorbs water, and becomes mauve again. 

The proportions of alkali used were varied from 2 KOH to 
10 KOH for each Cu present, the only difference noticeable under 
such variation being that with the higher proportions the amount 
of basic glycollate precipitated was considerably reduced, and the 
crystals were larger and more like tables than needles. Five pre- 
parations, of which No. V was obtained with 10 KOH, gave thet 
following values: (No. I was of doubtful purity, and has been, 
excluded from the mean): 



Cu. 

K. 

h 2 o. 


Ratio. 


I. 

(18-26 

24*97 

10-11 

1 

2-22 : 

1-97)' 

II. 

18-96 

23-61 

10-83 

1 : 

2 02 : 

2-02 

III. 

19-47 

22-69 

10-56 

1 

1-90 : 

1-91 

IV, 

19-19 

‘ 23-20 

10-79 

1 

1-97 : 

1-98 

V. 

19-09 

23-8-3 

( 6 37) 

1 

2-03 : 

(1-18| 

Mean 

19-20 

23-33 

10-73 

1 

1-98 : 

1-97 

Calculated 

19*51 

24-00 

11-05 

1 : 

2-00 : 

2-00 


The calculated values may be deduced from compounds repre- 
sented by: 


(CH 2 0) 2 CuC0 2 Kj, 2H 2 0 or 


HOCH.-C 


,OK 

OH 


H0-CH 2 -C0 2 Cu ,v 


OH 

OK 


(I.) (II.) 

The former agrees with the amount of water loet on heating in 
most cases, but must be rejected on account of the substance being 
strongly alkaline, which property is accounted for by the y-cupri- 
glycollate formula, II, although the loss of the elements of 2H 2 0 
by such a substance can only be explained by its becoming trans- 
formed into the anhydrous form of No. I : a view which admits 
of the existence of cupri-salts formed by the substitution of copper 
for the hydrogen in alcoholic hydroxyl groups, although these may 
not be obtainable by the direct action of an alkali on copper salts. 
A change of this sort is of a somewhat profound character, but it 
is in accordance with the dehydration being accompanied by a loss 
of the characteristic mauve colour. It is also noticeable that in 
the case of preparation V, where the crystal appeared somewhat 
different in form, only half this amount of water was lost before 
decomposition began. A substance represented by formula II 
could lose 1H 2 0 with little alteration in structure 
The hydroxides of the other alkali metals behave similarly to 
that of potassium, certain gradational differences being observable 
throughout the series. The equivalents required to produce 
alkalinity are: 15 M'OII with lithium, 164 with sodium and 
potassium (and also with barium), 167 with rubidium, and 177 
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with caesium. In all cases, the barely alkaline liquids are opalescent 
and unfilterable, excess of alkali producing a precipitate of basic 
salt, and the liquid becoming filterable. The y-cupri-salts are 
thrown down on the addition of alcohol with greater difficulty as 
the atomic weight increases : the sodium salt is precipitated at once, 
the potassium salt begins to form in a few minutes, the rubidium 
salt forms much more slowly, and the yield is a very poor one, 
whilst the caesium salt is not thrown down at all. The further 
addition of ether in this case causes the separation of a few drops 
qf deep blue liquid, which apparently contain the y-compound, but 
mixed with a large excess of caesium hydroxide 
The rubidium salt is very similar to the potassium compound, 
but it forms larger crystals, and these are of a somewhat darker 
mauve colour. On heating, it gives off 1H 2 0 at 140°, like the 
preparation V of the potassium salt, and decomposes at 150°. On 
analysis, after drying at 100°, it gave : 

Cu. Rb. H 2 0. Ratio. 

15-01 40-48 4 24 1:2-01:1-0 

Calculated 15-19 40*83 4*31 1:2 00:1-0 


The sodium salt differs from the others in forming much finer, 
less-defined crystals, and in being violet, instead of mauve, on 
drying. Its composition, also, does not appear to be so simple as 
in other cases. Four preparations, obtained under different 
conditions, gave: 


Cu. Na. 

21-61 16-37 

21-38 17-22 

21-51 16-61 

2175 16 88 

Mean 21 '56 1677 


H 2 0. Ratio. 

(10 72) 1:2-09 : (173) 

7-45 1 : 2-23 : 1 23 

7-02 1 ; 278 : M5 

7-32 1 : 2-15 ; 1 -19 

7-29 1 ; 2*16 : 119 


In the case of lithium, no similar compound was obtained, the 
addition of alcohol causing only a very small precipitation of an 
amorphous solid. 

Barium probably forms a y-cupriglycollate, but the violet 
substance obtained was mixed with excess of barium hydroxide 
precipitated by the alcohol. 

No indications of the formation of a calcium compound were 
obtained. 

It is not improbable that the alkaline cupricitrate discovered by 
Luff has the same constitution as that suggested' for the y-cupri- 
glycollates, instead of that previously suggested by the present 
author (Trans., 1910, 97, 1844), for one of the conclusions drawn 
respecting it requires correction. It was found that its alkalinity 
was equivalent to one-sixth of the potassium present, and it was 
concluded, therefore, that one of the six potassium atoms was in 
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the " alkaline ” condition. It seems impossible, however, to deter- 
mine the actual number of atoms which are present in this condi- 
tion, for, when the compound is decomposed, part of the potassium 
hydroxide liberated may produce an equivalent of copper oxide, 
forming a basic salt, or a neutral cupri-salt. The ' potassium- 
y-cupriglycollate, for instance, shows an alkalinity, when neutralised 
by acid, of only 0'3 K, a basic salt being precipitated. Luff’s 
salt may, therefore, easily contain two atoms of “ alkaline ” 
potassium, and be represented by : 


C H 0( C0 > K > 2 
| OH 

rtr\ n„IvOH 


+ 4H„0. 


It presents the same difficulty as the y-cupriglycollate, in losing 
6H„0 when heated, as if it were (C s H 4 0) 2 Cu(00 2 K) 6 ,GH 2 0 (copper 
displacing hydrogen in hydroxyl), although such a formula is incon- 
sistent with its alkalinity. Luff’s salt forms large, violet-blue 
crystals, unlike those of the potassium and rubidium cupriglycol- 
lates, but this difference may be due to the presence of water of 
crystallisation, for the colour of the crystals is similar to that of 
the y-cupriglycollates when in solution, or even when moist. 

Sasic Glycollates . — The proportion of 1’64 KOH to each 
molecule of copper glycollate in weak solution necessary to produce 
alkalinity would indicate — if all the copper were precipitated, as 
was nearly the case — the formation of a basic glycollate approxi- 
mating (C 2 H 3 0 3 ) 2 Cu,5Cu0, and such was found to be the composi- 
tion of the precipitate obtained, with 5ILO retained at 100° and 
almost eliminated at 145°. (Found, Cu=54'54; H„0 = 1M5, 
Calc., Cu=54'37; H 2 0 = 12'84 per cent.) It is a bulky, fairly 
dark blue precipitate, which must be dried in a vacuum before 
being heated at 100°, or it partly decomposes, and also forms 
carbonate. In some other experiments in which a smaller propor- 
tion of alkali was added, and in which less water was present, two 
other basic salts were repeatedly obtained, one as a light blue 
opaque precipitate, the other much darker and more transparent in 
appearance. Both of these suffered no decomposition on drying 
at 100 , and both became anhydrous at 145—160°. The former 
consisted of (C 2 H 3 0 3 ) 2 Cu,2Cu0,H 2 0 (Found, Cu = 48'90- H.,0 = 

4 79. Calc., Cu=48'80; H 2 0 = 4'61 per cent.), the latter of 

(C 2 H 3 0 8 ) 2 Cu,4Cu0,2Hj0. 

(Found, Cu— 56 78; H 3 0=6'25. Calc., Cu = 55'97; H,0 = 6'35 
per cent.) a 

A cupriglycollate of the foraula (C 2 H 3 0 3 ) 7 Cu t K, obtained by the 
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action of copper acetate on potassium glycollate, has been men- 
tioned previously (this vol., p. 810), but its constitution has not 
been investigated. 

The author tabes the present opportunity of expressing his 
acknowledgment of assistance obtained from the Research Fund of 
the Chemical Society in his investigation of copper compounds. 

Habpendex. 


CLII . — The Synthesis of Derivatives of Thio- 
xantlwne from Aromatic Disulphides. 

By Effie Gwendoline Marsden and Samuel Smiles. 

In a previous paper (Prescott and Smiles, this vol., p. 640) it was 
shown that aromatic disulphides are decomposed by concentrated 
sulphuric acid into a sulphoxylic acid and a mercaptan : 

ArS-SAr-t-H 2 0 ~ ArSOH + ArSH, 
and further reasons were given for supposing that this reaction is 
reversible, the equilibrium in ordinary caseB being greatly in favour 
of the disulphide. When, however, a suitable aromatic compound 
is added to the mixture, the sulphoxylic acid, being then converted 
into an unsymmetrical monosulphide, is removed, and the equili- 
brium is disturbed : 

ArS-OH + HAr = ArSAr + T^O. 

If a sufficient quantity of the aromatic derivative is present., the 
disulphide may be completely converted into monosulpbide. Mean- 
while, the mercaptan, which now appears in excess, is oxidised by 
the sulphuric acid (Stenhouse, Annalcn, 1861, 149, 250) to the 
original disulphide, which becomes available for renewed decom- 
position. The complete process may thus be represented as follows : 

ArS-SAr+ 2HAr f 0 = 2ArSAr+ H 2 0. 

When di-o-thiobenzoic acid was condensed with benzene in this 
manner it was found that thioxanthone was obtained ; this substance 
is evidently formed by elimination of water from the unsymmetrical 
monosulphide, o-phenylthiolbenzoic acid : 

C0 2 H-C 6 H t -S-C 6 II t = C # H,<™>C e H f + H 2 0, 

which is produced in the first phase of the interaction. 

In the present paper it is shown that' this method haay be applied 
to the synthesis of more complex derivatives of varied character. 
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Generally speaking, the methods of synthesising thioxanthones 
from disulphides may be said to fall under either of two types : 

(1) In one of these the carboxyl group which is to form the 
carbonyl of the thioxanthone is present in the disulphide chosen, 
and in this case the starting material may be di-o-thiobenzoic acid 
or its derivatives, which are submitted to condensation with any 
aromatic compound, 

(2) In the second type the carboxyl is present in the aromatic 
compound chosen for condensation. Here any suitable disulphide 
may he chosen for condensation with suitably substituted derivatives 
of benzoic acid; for example, m-hydroxybenzoic acid. 

It is obvious that either of these methods may be varied to a 
very great extent; but since no useful end would be served in 
preparing numerous complex derivatives of thioxanthone, we have 
limited our experiments to mere illustration. 

To exemplify the first type of synthesis, di-o-thiobenzoic acid has 
been condensed chiefly with disubstituted derivatives of benzene 
of varying character: halogen derivatives, phenol, and hydro- 
carbons. The thioxanthones which are formed contain one of the 
aromatic nuclei unsubstituted; for example: 


CO.H 

/\/ 

\/\ 


S-OII 



= 2H,0 + 



To illustrate the second type of synthesis, p-dithiodimethylaniline 
has been condensed with m-hydroxybenzoic acid. It has been shown 
that on the condensation of this disulphide with phenol, the greater 
portion of the product consists of complex substances, which are 
formed by the further action of the sulphoxylic acid, 
Me.,N'C c Hj-SOH, 

on the initial unsymmetrieal sulphide. A similar type of reaction 
has been observed with m-hydroxybenzoic acid; for the product is 
not the simple hydroxydimethvlaminothioxanthone which might be 
expected according to the scheme: 


Me 2 tt/N 

IJS-OH 


co 2 h/\qh 

\/ 


2H,0 + 


CO 

WV 

S 
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but is the dimetbylaminophenylthiol derivative of this : 
CO 

y\ 

MeJ 


\/\/ : \/ ls ' C6H, ' NMe! ' 

S 


iwo isomeric substances have been isolated from this process; 
they probably differ in the varying situation of the *S*C 6 H 4 *NMe 2 
residue. 

• Experimental. 

1 :4 -Dimetkylthioxanlhone, 


The di-o-thiobenzoic acid employed in these experiments was 
obtained by oxidising o-thiolbenzoic acid with ferric chloride 
(Prescott and Smiles, this vol., p. 644). This acid, in quantities of 
about 10 grams at a time, was mixed with 50 c.c. of concentrated 
sulphuric acid and excess of -p-xylene. Interaction immediately 
began with evolution of sulphurous acid, but it was hastened to 
completion by warming the mixture on the water-bath to 50° for 
three-quarters of an hour. During the process the mixture was 
constantly shaken. The precipitate, which separated on pouring 
the mixture into water, was collected, and washed with water; 
finally, it was treated with aqueous alkali hydroxide to remove any 
unchanged dithio-acid. The solid residue was again collected, and 
washed with water until free from alkali hydroxide. Recrystallisa- 
tiou of the dried substance from boiling alcohol furnished 
1:4 -dimetkylthioxanthone in short, yellow needles, which melted 
at 112°: 

0-1910 gave 0‘5234 C0 2 and 0-0866 H 2 0. C = 74'7; H=5'0. 
0 15 H 12 0S requires C = 75 - 0; H = 5'0 per cent. 

The substance exhibits a bright fluorescence in most organic 
solvents; the solution in concentrated sulphuric acid shows a 
yellow fluorescence. In the preparation of this substance it is 
important to observe that the acid solution should not be Heated 
much above the limit given; otherwise, very insoluble products — 
probably bisthiox&nthones — are formed. 


CO ch 3 
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1 : 3 -Dimethyl thioxanthonei 

The condensation of di-o-thiobenzoic acid was conducted with 
m-xylene, as just described with p-xylene. The product crystallised 
from boiling alcohol in silky, yellow needles, which melted at 127°. 
The substance exhibits a blue fluorescence in alcoholic solution, and 
a green in sulphuric acid : 

0-1860 gave 0-B100 C0 2 and 0-0870 E„0. C=74'7; H=5’2. 

C^HuOS requires O=75'0; H = 5‘0 per cent. 

Bromoihioxanthone f C 6 H 4 <£2>Wr. 

The condensation of bromobenzene and di-o-thiobenzoic acid was 
carried out as before. The product was crystallised from alcohol, 
when it was obtained in minute, yellow needles, which melted at 
HI 0 : 

0-1930 gave 0 3790 C0 2 and 0-0408 H 2 0. C=53'5; H = 2’3. 

C ]3 H 7 OBrS requires C=53'6; H=2'4 per cent. 

Chloroethoxylhioxanthone , C fi H 4 <^^>C fl H 2 Cl*OEt. 

p-Chlorophenetole was condensed with di-o-thiobenzoic acid by 
means of warm sulphuric acid. The product was freed from acid 
impurities by means of alkali, and then recrystallised from boiling 
alcohol; chloroethoxythioxanthone was thus obtained in slender, 
yellow needles, which melted at 144° : 

0-1986 gave 04528 C0 2 and 0-0748 HjO. C=62'6; H = 4T. 

C ]6 Hu 0 2 C1S requires C=62'7; H = 3'8 per cent. 

Chlorohydroxythioxanthone, CjH^g^^CjHjCbOH. 

A mixture of di-o-thiobenzoic acid and excess of p-chlorophenol 
was warmed on the water-bath with concentrated sulphuric acid. 
When the interaction was complete, the mixture was poured into 
water, and the solid precipitate was collected and redissolved in 
aqueous alkali hydroxide. The phenol was liberated from this 
solution by saturation with carbon dioxide; it was collected and 
recrystallised from alcohol, in which it is sparingly soluble. Finally, 
the chlorohydroxythioxanthone was obtained in yellow needles, 
which melted at 253°: 
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Q- 2010 gave 0*1094 AgCl. C=13'5. 

0*1076 „ 0‘2362 C0 2 and 0*0305 H 2 0. C=59*8; H=3*l. 
Cj 3 H 7 0 2 ClS requires C— 59*4 j H = 2’6; Cl= 13*5 per cent. 

The sodium salt of this phenol forms orange needles, which are 
sparingly soluble in cold water. The substance exhibits a faint 
green fluorescence in sulphuric acid, the solution being orange. 

Condensation of Di-p-thiodimethylanUine. 

Preliminary experiments on the condensation of this disulphide 
with m-hydroxybenzoic acid showed that in sulphuric acid the second 
molecular proportion of the dimethylanilinesulphoxylic acid, 
NMeg'CflByS’OH, united with the thioxanthone which was 
produced by condensation of the first with the m-hydroxybenzoic 
acid (see p. 643). Therefore, in order to obtain maximum yields 
of the product, the disulphide and m-hydroxybenzoic acid were 
employed in equimolecular proportions. The solution of these 
substances in concentrated sulphuric acid wag heated at 60 — 70° 
on the water-bath until evolution of sulphurous acid had ceased. 
This usually occupied about an hour, and after the lapse of that 
time the solution had become dark red. The mixture was then 
poured on crushed ice, and the liquid was rendered alkaline with 
sodium carbonate. After the mixture had been kept for some 
hours, the precipitated material solidified; this was collected, and 
as completely as possible freed from excess of alkali by washing 
with water. On treating the product with hot alcohol, a consider- 
able portion readily dissolved, whilst the residue was almost 
insoluble. The latter was recrystallised from boiling phenetole, in 
which it was sparingly soluble. The dim.ethylaminvphenylthiol deriv- 
ative of hydroxydimethylaminothioxanihont which was thus 
obtained formed garnet-coloured prisms. When rapidly heated, 
the substance melts at 250°; it is sparingly soluble in most organic 
media, and the dilute solution in chloroform exhibits a green 
fluorescence : 

0T075 gave 0*2564 C0 2 and 0*0514 HgO. C=65*0; H = 5*3. 

0*1515 „ 0*1698 BaS0 4 . S=15*4. “ 

^23^0^282 requires C=65‘4; H=5*2; S = 15’l per cent. 

The salts of this base are sparingly soluble, yellow substances; 
the platinichloride was obtained by adding chloroplatinic acid to 
an alcoholic solution of the chloride. It forms an insoluble yellow 
powder of high melting point. Attempts to purify the substance 
were not successful on account of its insolubility in common media 
and instability in solvents of high boiling point. A sample which 
had been dried at 100° was analysed : ’ 
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0-1478 gave 0-0328 Pt. Pt=22'2. 

C 25 H 22 0 2 N 2 S 2 ,H !! PtCl 6 requires Pt = 22'9 per cent. 

The scarlet sodium salt of this thioxanthone derivative is insoluble 
in cold water, and is decomposed by carbonic acid. 

That portion of the original product which was soluble in hot 
alcohol was reprecipitated by the addition of water and a little 
glacial acetic acid. This process was repeated several times until 
a substance of constant composition was obtained. The product 
formed a bright orange powder of similar properties to the thio- 
xanthone derivative previously described. It is more soluble in 
organic media than that substance, and exhibits a brighter 
fluorescence in chloroform solution; the sodium salt and hydro- 
chloride also are more soluble in water. Analysts showed that the 
substance is undoubtedly an isomeride containing an additional 
molecular proportion of water. The data quoted were obtained 
with samples from different preparations dried in a vacuous 
desiccator ; 

0-1074 gave 0-2456 C0 2 and 0 0350 H 2 0. C = 62'36; 11 = 5-7. 
0-1123 „ 0-2563 CO, „ 0'0580 H 2 0. C = 62 2 ; H=5’2. 
0-1650 „ 8 2 c.e. N. (moist) at 14° and 76 mm. N = 5’9. 

C 23 H 22 0 ? N 2 S 2 ,H„0 requires C=62’7 ; H=5'4 ; N = 6'3 per cent. 

When heated in the steam oven the substance contracts with 
partial loss of water, but this could not be estimated for; even at 
150° it is not completely expelled, and the substance then begins 
to decompose. 

The yield of these two derivatives of thioxanthone was almost 
theoretical. 

In conclusion, we desire to thank the Research Fund Committee 
of the Society for a grant which has defrayed the expenses of these 
experiments. 

The Organic Chemistry Laboratory, 

University College, London. 
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CL 1 1 1 . — The Dissociation Pressures of Alkali Bi- 
carbonates* Part I. Sodium Hydrogen Carbonate. 

By Robert Martin Caven and Henry Julius Salomon Sand. 

It is the object of the present investigation to study the dissociation 
pressures of the various alkali bicarbonates in order to discover 
what extent the relative stability of each is connected with the 
basigenic behaviour of its metal, and the position of the latter in 
the periodic system. The equilibria which must be investigated for 
£,his purpose may be expressed by the equation : 

2MHC0 3 ^ M 2 C0 3 + H 2 0 + C0 2 , 

in which M indicates the atom of an alkali metal. This equation 
represents in its most general form a three-component equilibrium, 
but, as will be seen in the sequel, it is sufficient for the purpose we 
have in view to treat it as one derived from the two components 
MHC0 2 and M 2 C0 3 , whereby we limit ourselves to the case in which 
water and carbon dioxide occur in equimolccular proportions in the 
gaseous phase. 

Exact data connected with the subject are very scarce. In 1835 
Rose ( Pogg . Ann., 1835, 34 , 158) proved that solutions of sodium 
and potassium hydrogen carbonates may decompose at the ordinary 
temperature, yielding the normal carbonate and carbon dioxide, 
and the same conclusion has been arrived at in different ways by 
several other experimenters (Magnus, Pogg. Ann., 1837, 40 , 590; 
Marchand, J. pr. Ghem., 1845, 35 , 389; Treadwell and Reuter, 
Zeitseh. anorg. Ghem., 1898, 17 , 202). 

Corresponding results for solid sodium hydrogen carbonate were 
obtained by Gautier in 1876, when temperatures above 35° were 
employed (Ber., 1876, 9, 1434). In connexion with his work on 
the solubilities of alkali bicarbonates, Dibbits, in 1874, determined 
approximately the partial pressure of carbon dioxide which was in 
equilibrium with saturated solutions of the respective salts at 
various temperatures (/. pr. Chem., 1874, [ii], 10 , 440). Lescoeur,in 
1892, attempted to measure the dissociation pressure of solid sodium 
hydrogen carbonate between 55° and 100°, but does not appear to 
have obtained a true equilibrium, since the recorded results are very 
much lower than ours (i». Ghim. Phys., 1893, [vi], 28 , 423). 
Lastly, McCoy, in 1903, carefully studied the equilibrium at 25° 
between a solution containing sodium carbonate and sodium 
hydrogen carbonate and a gaseous pj^ase composed of air, carbon 
dioxide, and water vapour ( Amer . Ghem. J., 1903, 29 , 437). 

VOL. XC1X. 4 T 
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Expebimental. 

Method and Apparatus .— The experiments which we have carried 
out consist in determining the vapour pressures produced on heating 
a mixture of sodium hydrogen carbonate and anhydrous sodium 
carbonate. It is not a priori clear whether only the phases, 
anhydrous sodium carbonate, sodium hydrogen carbonate, and 
vapour, will be thus produced, or whether sodium carbonate mono- 
hydrate will also be formed, so that the four phases, anhydrous 
sodium carbonate, sodium carbonate monohydrate, sodium hydrogen 
carbonate, and vapour, corresponding with a three-component 
equilibrium, will be present. 

If the former is the case, the partial pressure of the water vapour 
in the gaseous phase will be smaller than the vapour pressure of 
sodium carbonate monohydrate ; and the combined pressures of 
carbon dioxide and water, which are equal, will be less than twice 
as great as the dissociation pressure of the monohydrate. 

If the latter is the case the partial pressure of the water vapour 
will be equal to the vapour pressure of sodium carbonate mono- 
hydrate, and the partial pressure of the carbon dioxide greater 
than that of the water vapour, because some water will have been 
romoved from the gaseous phase to form the monohydrate. 

The total observed pressure due to carbon dioxide and water 
vapour will thus be more than twice as great as the vapour pressure 
of sodium carbonate monohydrate. 

A comparison of the vapour pressure of sodium carbonate mono- 
hydrate with that of sodium hydrogen carbonate will therefore 
render a decision between the two alternatives possible; and actual 
measurements have proved that sodium carbonate monohydrate does 
not exist in the equilibrium mixture under the conditions of our 
experiments. 

The method of working consisted in heating the mixture of 
sodium carbonate and sodium hydrogen carbonate in an evacuated 
flask contained in a thermostat. The vapour generated was 
accurately balanced against some air, the pressure of which was 
adjustable, a small gauge consisting of a U tube containing mercury, 
which was sealed to the flask, and was also contained in the thermo- 
stat, serving as the zero instrument.* The pressure was then read 
on a manometer. 

The apparatus was arranged so that it could be laid on its side 

* Since these experiments were begun a very similar method for the measurement 
of vapour pressures has been describe! by Johnston ( Zeilsch . phynkal. Chem., 1908, 
62, 333). 
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without disconnecting during evacuation. Two special bulbs were 
provided for holding the mercury during this operation. 

Fig. 1 shows the apparatus. A is the flask containing the reaction 
mixture, B the small mercury gauge, and G the manometer. S and 
f are the two bulbs just referred to. It will be seen that T is 
fitted with a trap t, which makes it possible to withdraw gas from 
the flask through the mercury without risk of allowing the latter 
to splash into the exit tubes of the apparatus. The bottle D can 
be either evacuated or fitted with compressed air, according as the 


Fio. 1. 



pressure to be read ie smaller or greater than that of the atmo- 
sphere. According to the position of the three-way tap E, air can 
be cut off, or either allowed to enter or leave the apparatus very 
slowly through the capillaries F and G, thus permitting the levels 
of the mercury in the gauge B to be very accurately adjusted. The 
tap H was added for further convenience in manipulation. 

The general construction of the air thermostat will be clear from 
the figure. As will be seen, it is double-walled, the products of 
combustion of the gas from the burner passing up the chimney K 
and between the two walls. Each jacket is provided with a remov- 

4 T 2 




1362 


CAVEN AND SAND: THE DISSOCIATION 


able transparent front. The apparatus i6 made of sheet iron, and 
heavily coated with asbestos outside. Wide steel tubes passing 
through both jackets are fitted where openings are necessary. The 
regulator is of the Ostwald pattern, and is filled throughout with 
mercury. The tubes inside the thermostat are of steel, and are 
attached to those outside, which belong to a glass regulator of 
a commercial type, by means of a short, thick-walled rubber 
connexion. 

All the steel joints are screwed, and made mercury-tight by means 
of oil and red lead. It was found that excellent constancy of 
temperature was obtained by immersing the flask of the tensimeter 
in a beaker containing slightly diluted sulphuric acid. Mechanical 
stirring of the air of the thermostat was tried, but discarded, as 
it did not improve the results. The temperature of the sulphuric 
acid was constant to 0'2°. It was read on a small, carefully 
calibrated Anschutz thermometer. 

After the gauge had been charged with mercury and the flask 
with the reaction mixture, the latter was sealed off, and the 
necessary rubber connexion made. Thick-walled rubber tubing was 
employed, which was wired on and covered with shellac varnish ; 
thus an air-tight joint was obtained. The tensimeter was then laid 
horizontally, so that the mercury ran into the bulbs ; the apparatus 
could then be completely evacuated by employing first a water- 
pump, and then a Sprengel mercury-pump. After the tensimeter 
had been turned into the upright position, and the thermostat, 
closed, the determination was begun. 

Two principal difficulties were encountered in the course of the 
research. The first consists in obtaining a gaseous phase of equi- 
molecular proportions of water-vapour and carbon dioxide. It is 
clear from the general laws of chemical equilibrium that if either 
molecular species were in excess, owing cither to selective absorption 
of the other by the walls of the vessel, or to the presence of 
adsorbed water in the reaction-mixture or the apparatus, a too 
high result would be obtained for the decomposition pressure. The 
second difficulty was due to retardation in the establishment of 
equilibrium, and was doubtless the result of impermeable crusts 
formed on the reaction mixture. 

We tried to meet the first difficulty by very carefully drying the 
apparatus before use, gently igniting the sodium carbonate, 0 and 
leaving the sodium hydrogen carbonate in a desiccator- over 
sulphuric acid for a considerable time before mixing it with the 
sodium carbonate. A transparent silica vessel was also tried. It 
was finally found necessary, .however, to withdraw large quantities 
of gas evolved from the reaction mixture at high temperature, and 
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to continue the process of withdrawal until the readings obtained 
after two successive withdrawals were identical. The us© of the 
silica vessel was abandoned^ in the later experiments. 

The second difficulty gave a very great deal of trouble, and may 
very probably be the cause that the results here recorded have 
been hitherto unknown. 

In order to obtain satisfactory readings, it was found necessary 
to take an amount of sodium hydrogen carbonate which was approxi- 
mately five hundred-fold that theoretically required to evolve the 
necessary volume of gas at the highest pressure reached in the 
“experiments. The excess of carbonate sufficient for the re-absorp- 
tion of the gases on cooling was much smaller than this, an approxi- 
mately fifty-fold value being sufficient. It is clear that retardation, 
owing to the formation of crusts, will cause the results to be too 
low when the temperature is being raised, and too high when it is 
being lowered. The results will be correct when the same value 
is obtained in both cases. It was thus found that only from 95° 
onwards could correct values be obtained on raising the tempera- 
ture; and in the case of the lowest of these about ten days were 
necessary for the complete establishment of equilibrium. 

On lowering the temperature constant readings were obtained 
much more rapidly. There is little doubt, moreover, that the 
numbers obtained in the latter case are substantially correct to 
about 85°, since they lie on the curve extrapolated from readings 
taken at higher temperatures. 

The rate at which the reaction-mixture was heated was also 
found to have an effect, rapid heating tending to prevent retarda- 
tion ; the retardation was greatest after all trace of excess of water 
had been removed as described above. 

Sodium Carbonate Monohydrate. 

Table I gives the results obtained for the vapour pressure of 
sodium carbonate monohydrate. This salt was prepared by heating 
sodium carbonate decahydrate in a shallow dish on the water-bath 
until the mass had just become solid again after fusion. The 
product, after thorough mixing, contained 14*3 per cent, of water, 
instead of 14'4-5 according to theory. 

A mixture of 40 grams of this salt with 4 grams of the anhydrous 
carbonate was employed in the experiment. 
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Table I. 



Temp, rising. 

-r 

Temp, falling. . 


Pressure mm. Hg. 


Pressure ram. Hg. 

Temp. 

Observed. 

Calculated. 

Temp. 

Observed. 

Calculate 

30*5° 

7-9 

8-7 

92-7° 

419-9 

418-0 

40-4 

15-9 

17-9 

86-4 

297-1 

301-0 

51 '0 

36-6 

36-9 

80-3 

216-1 

216-0 

571 

53-6 

54-6 

701 

121-7 

121-0 

66-4 

93*2 

96-8 

60-5 

69-4 

67-5 

76-4 

166-6 

1730 

50-2 

39-2 

34-9 

831 

243-4 

2510 

411 

28-0 

18-8 

90-3 

363-4 

369-0 

30-9 

/ 131 

9 0 

97*7 

539-1 

540-0 

17-5 

6-7 

31 


As is well known, the results of vapour-pressure experiments may 
be expressed with a considerable degree of accuracy by a formula 
of the type: 1 

■°g P= a ~- T < 1 )> 

in which p is the vapour pressure, T the absolute temperature, and 
a and 6 are constants; b is connected with the heat of reaction q 
per gram-molecule of gas produced, by the formula : 

q = \og e lORb (2), 

in which the gas constant R equals 2 calories per gram-molecule per 
degree, and log e 10=2*30. 

In the third column of table I values of p are calculated from 
equation (1) by making a =10*825; 6 = 3000*0. It will be seen that 
the majority of the observed values agree closely with the calculated 
ones, the numbers obtained on raising the temperature being 
generally very slightly lower, and those found on lowering it, very 
slightly higher than the calculated values. The curve for sodium 
carbonate monohydrate is shown in Fig. 2. 


Sodium Hydrogen Carbonate. 

Table II contains a complete series of determinations of the 
decomposition pressure of sodium hydrogen carbonate. 

A mixture of 50 grams of sodium hydrogen carbonate and 
5 grapis of sodium carbonate was taken, the constituents being dried 
separately in the manner described above, and then mixed. The 
same mixture was heated and cooled repeatedly for the purpose 
of obtaining the numbers given, as will be clear from the table. 

The approximate quantities of gas withdrawn at various times 
and temperatures are shown. As will be readily understood, a 
knowledge of ^hese quantities could be gained by a simple calcula- 
tion, after withdrawing the gas into the bottle D (Fig. 1), of known 
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capacity (600 c.c.), and noting the pressure in the latter before 
and afterwards. It should be mentioned here that the fact that no 
air leaked in while gas was being withdrawn past the mercury has 
been proved repeatedly by cooling the apparatus to atmospheric 
temperature, and noticing that the pressure ultimately fell 
practically to zero. 

The calculated values have been derived from equation (1) after 
making u=ll'8185 and 5=3340. It will be seen that at high 
temperatures the agreement is fairly close throughout, the experi- 
mental numbers obtained on lowering the temperature being 
usually slightly higher, and those found on raising it slightly lower 
than the calculated values. Those numbers which have obviously 
been considerably vitiated by “ retardation ” are enclosed in 
brackets. 


Scries, 

( 1 ) 


(II.) 


(III.) 


(IV.) 


found in 

the mail] 

to confirm 

those of table II. The 

Temp. 

Table 11. 

PreBanre in mm. of meicury. 

Observed. 

Rising, Falling. Calculated. 

Approx, vol. of 
gas withdrawn. 

90 '0 9 

— 

— 

— 

38 e.c. 

92-4 

467-5 

— 

476-0 


104-1 

— 

936-6 

915-0 

— 

97T 

— 

633-5 

625-5 

— 

89-6 

— 

(426-5) 

405-0 

— 

43-7 

— 

(51-2) 

19-0 

— 

107-0 


_ 

— 

38 c.c. 

108-4 

1153-5 

— 

1151-4 

— ' 

101-9 

— 

821-9 

811-3 

— 

92-0 

— 

473-3 

465-1 

— 

75-2 

— 

(210-5) 

168-3 

__ 

49-9 

— 

(70-6) 

29-7 

— 

105-0 


— 


56 c.c. 

114-4 

1594-8 

— 

1574-0 

— 

112-4 

— 

1413-5 

1420-0 

— 

107-8 

— 

1106-7 

1116-0 

— 

101-2 

— 

776*2 

781-0 

— 

93-3 

_ 

507-3 

502-0 

— 

84T 

— 

308*8 

292-0 

— 

41-5 

— 

(30-1) 

16-0 

— 

88-2 

(153-9) 

— 

499-0 

— 

95-8 

567*7 

— 

578-0 


95-8 

— 

— 

— 

49 c.c. 

95-8 

563-4 

— 

578-0 

— 

102-8 

836-5 

— 

853-0 

— 

101-4 

— 

790-8 

790-0 


101-4 

— 

— 

— 

81 c.c* 

101-8 

808-8 

— 

807-5 

— 

106-4 

1033-2 

— 

1035-4 

— 

107-4 

1102-1 

— , 

1093-0 

— 

106-6 

— 

1043-6 

1046-7 

— 
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Series. Temp. 
(I.) 107 4° 

111-7 
111*7 
115-1 
111-9 
107-7 
102-6 
98-7 
921 
85-5 
7 5 

(II.) 110-9 
110-9 
114-3 
106-9 

106- 9 
107*6 
107 6 

107- 6 
107-6 

107- 3 
105-0 
111*7 
1155 
111-2 

108- 4 
104-3 

99'4 

93-6 

19-4 


Table III. 


Pressure in mm. of mercury. 


Observed. 


Rising. 

Falling. 

1097-6 

— 

1391-7 

— 

1662-9 





1391'7 


1111-9 



847-1 



6917 



485-6 

— 

(350-7) 

— 

(2-3) 


Approx, vol. of 
Calculated, gas withdrawn. 


1092-2 

1369-0 


Large unknown vol. 


1631-0 

1383-0 

1109-0 

843-0 

680-0 

468-0 

317-5 

0-8 


1422-1 

1642-2 - 

11186 — 

1130-8 - 

1098-0 - 

- 1091-0 

978-5 

1399-2 — 

1646-9 - 

- 1325-7 

- 1155-9 

- 937-4 

- 743 0 

- (570-1) 

( 11 - 2 ) 


1313-3 

— 

— 

271 c.c. 

1565-7 

— 

1063-5 

— 

— 

51 c.c. 

1103-8 

— 

— 

39 c.c. 

1103-8 

— 

— 

35 c.c. 

1086 0 

— 

900-0 

— 

1369-0 

— 

1664-2 

— 

1333-5 

— 

1151-0 

_ 

925-0 

— 

707-0 

— 

510-0 

— 

2 5 

— 


amounts of substance taken for the determinations were 40 and 
4 grams of sodium hydrogen carbonate and sodium carbonate 
respectively in series (i), and 50 and 5 gram3 respectively in 
series (ii). 

The dissociation pressure curve of sodium hydrogen carbonate 
is shown in Fig. 2, together with that of sodium carbonate mono- 
hydrate. The curves themselves correspond with the equations, the 
observed values being indicated in the following manner: 

0 = temp, rising ; x = temp, falling. 

It can be shown readily that if the equations derived from our 
experiments hold for the vapour pressures of sodium carbonate 
raonohydrate and sodium hydrogen carbonate respectively, then the 
values of the former will be more than half as great as those of 
the latter at all temperatures below 218°; and that there is thus 
no possibility of the four-phase equilibrium : anhydrous sodium 
carbonate, sodium carbonate monohydrate, sodium hydrogen 
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carbonate, vapour, having been produced in our experiments (see 
p. 1360). 

The vapour pressure corresponding with this four-phase equi- 
librium may now he calculated. Indicating this pressure at any 
temperature by p, the corresponding partial pressures of the water 
vapour and carbon dioxide by pi and p" respectively, we have: 

p=p'+p". 

The quantity p 1 is the same as the dissociation pressure of sodium 
carbonate monohydrate, and may be obtained from the equation 
.eve have given for the latter. 

The values of p* may he derived as follows : 

If we indicate the dissociation pressure of sodium hydrogen 
carbonate as obtained by the equation derived for it above by p,, 
then the partial pressure of the water vapour and of the carbon 
dioxide may each be taken as pj/2, and by applying the law of mass 
action we find : 



V 


In this way the values given in table IV have been arrived at. 
The corresponding numbers for the three-phase equilibrium at the 
same temperature, which are always a little lower, are given for 
comparison. The curve for the four-phase equilibrium is also shown 
in Fig. 2. An attempt was made to verify these numbers experi- 
mentally with a mixture of 20 grams of sodium hydrogen carbonate, 
15 grains of sodium carbonate monohydrate, and 10 grams of 
anhydrous sodium carbonate; but the retardation in the pressure 
values was so great that the experiment was abandoned. 


Table IV. 

Pressure in mm. of Mercury. 


Four-phase equilibrium. 


Temp. 

h 2 o. 

CO* 

Total. 

Three-phase 

equilibrium. 

6-2 

30° 

8-4 

1-2 

9-6 

50 

34 4 

6-5 

40-9 

30-0 

70 

119’9 

30-2 

150-1 

120-4 

90 

384-0 

117-8 

481-8 

414-3 

100 

605-4 

220-8 

826 2 

731-1 

110 

981-8 

399-0 

1380-8 

1252-6 

Seats of Dissociation . — By 

applying equation 

2, the heats 


dissociation per gram-molecule of gas produced are calculated to 
be: for sodium carbonate monohydrate, 13,300 calories, and for 
sodium hydrogen carbonate, 15,360 calories. 
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Therefore, employing Planck's notation, we have : 
[Na^CO^HjO] = [NajCOa] + (HjO} -13,800. 
2[NaHC0 3 ] = [N%CO s ] + (H 2 OJ + {C0 3 ) - 30,700. 


It is interesting to compare the last-named heat-toning with a 
value for the same reaction derived from direct thermochemical 
measurements. According to de Forcrand (Compt. rend., 1909, 
149, 719), the heats of formation from their elements of 1 gram- 



Temperature, 


molecule of sodium hydrogen carbonate and carbonate are respec- 
tively "228,380 and 271,970 calories. Taking the corresponding value 
for water (as steam at 100°) as 58,060 calories, and for carbon 
dioxide as 97,000 calories, we have, in Planck’s notation : 

[NaHC0 3 ] = -228,380, [N%C0tf= -271,970, 

{H 2 0} = ~ 58,060, {C0 2 } = -97,000, 
and substituting these values in the equation 

2[NaHC0J=[Na,C0 3 ]+ {H 2 0} + {C0 2 ) 
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find i=29,700 calories, instead of 30,700 calories, the figure 
derived from our experiments. 

In view of the indirect nature of the method of comparison, this 
agreement must be considered quite satisfactory. 


Summary. 

The vapour pressure in mm. of mercury of sodium carbonate 
monohydrate can be represented with sufficient accuracy by the 
equation : 

i mao* 3000-0 
log p = 10-825 - — y , 


that of sodium hydrogen carbonate by the equation : 

logp = 11-8185 - 33 1° 

From the former equation the heat of dissociation of one gram- 
molecule of sodium carbonate monohydrate is calculated to be 
13,800 calories; from the latter, that of two gram-molecules of 
sodium hydrogen carbonate to be 30,700 calories. 

The pressure-values corresponding with the four-phase equilibrium, 
anhydrous sodium carbonate, sodium carbonate monohydrate, 
sodium hydrogen carbonate, vapour, have been calculated. They 
are somewhat higher than the vapour pressure of sodium hydrogen 
carbonate at all temperatures falling within the range of our 
experiments. 


We take this opportunity of expressing our indebtedness to the 
Research Fund Committee of the Chemical Society for a grant in 
aid of this investigation. 

University Collsoe, 

Nottingham. 


CLIV . — The Relation of the Velocity of Chlorination 
of Aromatic Compounds to Constitution. Part I. 
Chlorination of Anilides. 

By Kennedy Joseph Brevity Orton and Harold King. 

Although it is well known that differences exist in the “ readi- 
ness n with which anilides are chlorinated or brominated, no systematic 
study of the relation between the velocities of substitution, and 
constitution has been made. ** 

The investigation is beset with numerous difficulties. The forma- 
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tion of the compound of hydrogen bromide and brbmine: 
HBr+Br 2 — HBr 3 , especially in anhydrous solvents, obscures 
the process of bromination (Brit. Assoc. Reports, 1910, p. 85; 
Orton and Jones, Proc., 1909, 25, 305; Jones, this vol., 392). The 
similar compound of chlorine and hydrogen chloride, if produced 
at all under analogous conditions, is at such low concentrations 
as to have no detectable effect on chlorination. Hence we have, in 
the first place, confined our attention to chlorination. 

The process of chlorination is very greatly affected by the medium 
in which it takes place. For reasons which will appear in what 
follows, a true comparison of the speeds of chlorination can best 
be made in glacial acetic acid. Orton and Jones (Trans., 1909 
95 , 1456) have shown that in acetic acid of various dilutions there 
exists an equilibrium between chlorine, anilide, chloroamine, and 
hydrogen chloride: Ar-NH-Ac + CU Ar-NCl-Ac+HCl. In 
glacial acetic acid the right hand side of the system cannot bo 
detected, but as the medium is diluted, it becomes perceptible- for 
example, in 95 per cent, acetic acid it forms 20 per cent, of the 
system; in 75 per cent, acetic acid, SO per cent.; and finally, in 
50 per cent, acetic acid, only a trace of free chlorine is present, 
These numbers refer to 2 : 4-dichloroacetanilide, but although in 
dilute acetic acids there is considerable difference between anilides, 
in glacial acetic acid the constitution of the anilide has little effect. 
This equilibrium is attained with extreme rapidity, but in one or 
two selected instances the velocity of the opposing reactions has 
been indirectly measured (Brit. Assoc. Reports, loc. cit.). 

This reversible formation of chloroamine complicates greatly the 
process of chlorination in the nucleus, C-chlorination, in dilute 
acetic acid. When chlorine is added to an aqueous acetic solution 
of an anilide which is capable of C'-chlorination, such as p-chloro- 
acetamlide, two reactions, both extremely fast, take place, irrevers- 
ible C'-chlorination and reversible 17-chlorination : 


.Ar-NCl-Ac + HCl 
Ar-NH-Ac + Clj,^ 

" X 'ArC]-NH-Ac + HCl 

The proportion of the two changes, and hence their relative 
velocities can be very easily measured by estimations of the free 

acetic acid ,0-93 :i; in 50 per cent, 1-25:1 i„ 6 V per cent 

act o-ott * -tic 
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The absence of A-chlorination, and the fact that (7-chlorination 
is slowest in glacial acetic acid, allows of direct measurement of 
the speeds of (7-chlorination, and a comparison of different anilides 
in this medium, which has therefore been chosen for a study of the 
effect of constitution of anilides. 

In selecting a method of experiment, it must be remembered, as 
shown in the foregoing, that the same velocity of chlorination is 
found when the reacting system is prepared from chlorine and 
anilide, or chloroamine and hydrochloric acid, since chloroamines 
in d hydrogen chloride in glacial acetic acid react quantitatively 
and instantly, forming chlorine and anilide. For a similar reason, 
as a very convenient way of adding given quantities of chlorine, 
an anilide, the speed of chlorination of which is under investi- 
gation, may be treated with the molecular proportions of hydrogen 
chloride and some chloroamine, such as acetylchloroamino- 
2 : 4-dichlorobenzene, the anilide corresponding with which is not 
chlorinated in the nucleus at an appreciable rate. This last 
procedure is in every way to be perferred, for the preparation of 
standard solutions of chlorine in glacial acetic acid, or the pre- 
paration of chloroamines often difficult to purify, is avoided. More- 
over, the simplification of the manipulation lessens the opportunity 
for the introduction of small quantities of water, which has a 
powerful accelerating effect on the velocity of chlorination. We 
have put these three methods of operating to a thorough experi- 
mental test, and have shown that the value of the velocity coefficient 
is independent of the procedure, and, further, of the order in which 
the three reagents are mixed. 

The speed of chlorination in glacial acetic acid is independent 
of the quantity of hydrogen chloride, provided that the acid is in 
excess of one molecular proportion. When a chloroamine is used 
as chlorinating agent, and but a relatively small proportion of 
hydrogen chloride, 1/20 — l/10tli gram-molecular proportion, added, 
the concentration of the chlorine in the system remains constant at 
1/20 — 1 / 10th gram-molecular proportion during the main part of 
the reaction. Hence the reaction is apparently of the first order. 
Moreover, since the quantity of chlorine produced in the system is 
equivalent to the hydrogen chloride added, the speed of chlorina- 
tion is proportional to the concentration of the acid. When the 
chlorination is carried out by treatment of the isomeric chloro- 
amine with a small proportion of hydrogen chloride (1/20 — 1 /10th 
gram-mol), for example, the conversion of acetylchloroamino- 
p-chlorobenzene into 2 : 4-dichloroacetanilide : 

ArCl*NCl*Ac[ + HC1] — > ArCl 2 -NH‘Ac[+‘HCl], 
the speed of chlorination is proportional to the square of the concen- 
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tration of the hydrogen chloride added, for now quantities equiva 
lent to the hydrogen chloride, of both the reacting substances 
anilide and chlorine, are produced in the system. These relation: 
only hold in glacial acetic acid, for in the diluted media chloroamint 
and hydrogen chloride can co-exist. 

Experiment has shown that hydrogen chloride may be present 
in excess to the extent of 8 — 10 molecular proportions without 
affecting the character or speed of the chlorination. This behaviour 
is in marked contrast to the effect of hydrogen bromide on bromina 
tion ( lot . cit.); addition of sufficient excess of hydrogen bromide 
4 gram-molecular proportions, will bring the bromination of 
acetanilide in glacial acetic acid to a standstill. 

The reaction is naturally a simple change of the second order. 
Whatever view be held as to the mechanism of substitution, the 
first step is the interaction of separate molecules of anilide and 
chlorine. There appear to be no disturbing effects produced by 
change of concentration, or during the course of the reaction. 
Frequently, of course, a chloroanilide is produced in the reaction, 
which is itself capable of chlorination. Notwithstanding the fact 
that its concentration exceeds that of the original anilide for the 
second half of the reaction, the unchlorinated (or less chlorinated) 
anilide reacts so much more rapidly (about 200 times) with chlorine 
thau the chlorinated anilide that the effect of the consecutive 
reaction is scarcely perceptible, even towards the end of the change. 

Results: (i) Acyl Groups .— The formyl group shows its UBual 
influence; the speed of chlorination reaches a maximum with the 
propionyl group, but falls off very slightly with increasing length 
of the acyl chain; the branch chain in isovaleranilide has an obvious 
depressing effect on the velocity. 


Formanilide 4-95 

Acetanilide 40 

Propionanilidc 72 

B11 ty ran Hide *' 04 -5 


Stearanilide .... 
woValeranilide 

Oxanilide 

Benzanilide .... 


hi. 

64 

57 

2 

42 


W the effect of the presence of chlorine in the orth<v or para 
positions respectively is well shown by the following numbed 


Acetanilide 

o-Chloroacetanilide 

p-Chloroacetanilide 


hi. 

40 

0-073 

0‘21 


Benzanilide 

p-Chlorobenzaniiide 


hi. 

42 

016 


Rotewo^h^ 

acetic acid cannot be detected at tb J 0r0 ^ etam “ e 111 S llc,aJ 
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poor, as the attack of chlorine on the acetic acid solvent is then 
considerable. t 

(iii) Chlorine offers a marked contrast to the methyl group : 


in. 

Acetanilide 40 

Aceto-o-toluidide 9 

Aceto-p-toluidide 77 

p-Chloroacetanilidc 0-21 


Benzanilide 42 

Benzo-o-toluidide 5*7 

Benzo^-toluidiile 70 

^-Chlorobenzanilide 0‘16 



0 12345 67 8 

Time in minutes. 

The methyl group in the pararposition causes an increase in the 
speed of chlorination ; but the influence of position is well shown, 
in that k n for the chlorination of aceto-o-toluidide is only l/4th 
that of i u for acetanilide. 

These numbers give also an opportunity of contrasting the acetyl 
and benzoyl groups. Although benzanilide is chlorinated slightly 
more rapidly than acetanilide, in the case of the corresponding 
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derivatives the acetyl compounds are chlorinated about 1^ times as 
fast as the benzoyl compounds. 

(iv) Measurements of the chlorination of anisidides and phene- 
tidides show that the mere occupation of the ortho- or para-positions 
is not a decisive factor. Aceto-o-anisidide and aceto-o-phenetidide 
are chlorinated more rapidly than the para-derivatives. 


*11. 


Acetanilide 40 

Aceto-o-anisidide 60 

Aceto-p-anisidide 57 


*ir. 


Aceto-p-toluidide 77 

Aceto-o-phenetidide 90 

Aceto-p-phenetidide 85 


Fig. 2. 



The ethoxyl group is more favourable to chlorination than the 
methoxylj the methyl group occupies an intermediate position. 

(v) The cumulative effect of methyl groups is illustrated in the 
senes : 


*ii. 


*n. 

Aceto-p-toluidide 77 

Aceto-^-cumidide 630 


Acetanilide 40 

Aceto-o-toluidide 9 

Aceto-m-xylidide 9 

resn!Vt ntr ^ U ' CUOn °1 3 methy ' gr ° Up in tie P»r*position with 
aX , u / r r P ° in aceto ^oluidide, as illustrated in 
aceto-m-xyhdide, has no effect, whiht the introduction of an ortho 
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methyl group in aceto-p-toluidide reduces the value of k „ to 1 /9 th 
77 to 9. The introduction of a third methyl group, as m ^-cumi- 
dide, is, however, accompanied by a very large rise in the value of 
£„ from 9 to 630. 

(vi) The naphthalides are chlorinated at a very high speed. 

hi. hi. 

Acetanilide 40 Formaailide -.. 4-95 

Aceto-a-naphthalide 550 Fonno-a-naphtlialide 365 

Aceto-^-naphthalide “instantaneous chlorination.” 

In the case of aceto-$-naphthalide at a concentration of 
1/210 gram-molecule per litre, it is impossible to detect free chlorine 
after mixing. 

Experimental. 

The procedure which has been found most suitable in making 
the measurements of the velocity is as follows : A quantity of the 
anilide (0 00041 gram-molecule) is dissolved in about 15 c.c. of 
glacial acetic acid, and placed in a stoppered flask. One molecular 
proportion of acetylchloroamino-2:4-dichloroacetanilide, the source 
of tho chlorine, is dissolved in about 85 c.c. of glacial acetic acid 
in a 100 c.c. stoppered measuring flask. Both these solutions are 
allowed to attain the temperature of the bath, 16°. One molecular 
proportion of hydrogen chloride, in the form of the constant boiling 
aqueous (22 per cent.) solution (0'058 c.c.), is then added, from a 
burette graduated to l/50ths, to the solution of the chloroaminc; 
and then the solution of the anilide immediately introduced. The 
total volume of the mixture was as nearly as possible 100 c.c., and 
hence the concentrations of the reacting substances, 0'0041 gram- 
molecule per litre. The reacting solution was carefully shielded 
from light in a closed bath kept in a dark room. 

Volumes of 10 c.c. were withdrawn by a pipette at appropriate 
intervals, and added to a 5 per cent, potassium iodide solution; 
the iodine set free was titrated with A'/50 thiosulphate. 

In the case of anilides with a low solubility in glacial acetic 
acid, such as oxanilide and stearanilide, the anilide was dissolved 
m a larger volume of acid, 80-85 c.c., and the chloroamine in 
he smaller volume (20-15 c.c.). These are mixed, and the 
hydrogen chloride added finally. 

When the speed was low the concentrations were raised to 0'025 
gram-molecule per litre. 

The anilides were either the purest material supplied by Kahl- 
baum or prepared from anilines obtained from tbq same source. 

ey were recrystallised two or thjee times before use. The 
e-chloroamline was prepared in the laboratory, and purified by 
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recrystallising the hydrochloride as described in the following paper 
(this vol., p. 1381), 

Two determinations at least were made of the speed of chlorina- 
tion, and the anilide was always recrystallised again before the 
second measurement. The values, given for i M in the foregoing are 
the mean of two concordant experiments. 1 

For the highly dilute solutions which are required for these very 
speedy reactions, it is essential that the glacial acetic acid should 
be free from substances which react with chlorine. e used either 
the special " K ” acid supplied by Eahlbaum, or an acid prepared, 
by ourselves by distillation of a good commercial acid from phos- 
phoric oxide. In all cases the acid was shown to be stable to 
bromine or chlorine (Orton, Edwards, and King, this vol., p. 1178), 

Since the speed of chlorination in glacial acetic acid is very 
sensitive to the addition of water, increasing in a direct ratio, it 
was very important that the medium should be kept of constant 
composition throughout the whole series of experiments. We 
aimed at using an acid melting at 16'3°, that is, it contained 
0'14 per cent, of water, as such an acid was far easier to obtain 
than an absolute acetic acid. Moreover, the addition of a trace of 
water obviously produces far less effect on the velocity than with 
an absolute acid. The high or irregular speeds which were occasion- 
ally observed could generally be ascribed to accidental entrance of 
small quantities of water during the manipulations. 

The following figures are typical examples of the whole series of 
experiments. Concentrations are 0 0041, except where otherwise 


stated : 

Forma7tili.de. 



Acetanilide. 


Time 

Percentage 


Time 

Percentage 


(minutes). 

chlorinated. 

£il 

(minutes). 

chlorinated. 


r0 

8*8 

4*75 

0-8 

123 



14*3 

■21-4 

4*75 

17 

20-3 

40 

2fi-3 

33 4 

4-75 

2’8 

30-8 

40 

40-3 

43-5 

477 

4-0 

38 '2 

39 

57-6 

53'5 

5-00 

5*3 

45-6 

39 

817 

. 62 a 

510 

67 

511 

39 


Propionanilide. 



Stearanilide. 


Time 

Percentage, 

chlorinated. 


Time 

Percentage 


(minutes). 

Ml. 

(minutes). 

chlorinated. 

*it. 

0-5 

12-9 

74 

0-8 

361 

63 

IT 

24 '4 

73 

17 

28-6 

59 

1-7 

34 T 

72 

2-6 

39-5 

57 

*2*7 

44-5 

74 

37 

487 

57 

3-8 

53 6 

74 

5‘0 

56 ‘0 

56 

51 

60-0 

73 

6-4 

62-4 

57 
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Q-ChloroacetaniUde ; cone. 0-025. 

p- Chlorobenzanilide - 

Time 

Percentage 


Time 

Percentage 

(minutes). 

chlorinated. 

fai. 

(minutes). 

chlorinated. ku. 

00-0 

100 

0-074 

69-5 

5-6 — 

184*1 

24-8 

0 072 

179-2 

106 0-165 

360-1 

40‘6 

0-076 

361-4 

19-3 0-165 

606-2 

53-2 

0 075 

575-2 

27-8 0-167 

1007 5 

05-3 

0 074 

6510 

29 8 0-165 




871-2 

366 0165 
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CLV . — Chlorination of Acylanilides. Effect of the 
Constitution of the Acyl Group on the Proportion 
of the Ortho - and Para-derivatives. 

By Harold King and Kennedy Joseph Pbevite Orton. 

In a previous paper, Jones and Orton (Trans., 1909, 95, 1056) 
demonstrated that in the chlorination of acetanilide about 40 — 46 
per cent, of the product was o-chloro- and 54 — 60 per cent, p-chloro- 
acetanilide. This ratio appeared to be independent of the dilution 
of the acetic acid which was used as solvent, a fact which implies 
only that the rates of the formation of the two chloro-derivatives 
bear the same relation to one another in such media. 

In this paper we record the effect of varying the acyl group on 
the proportion of o- and p-ch loro-derivative, and have used form-, 
propion-, Btear-, and benz-anilide. 

As the medium, acetic acid, more or less diluted, is alone suitable, 
for in other (anhydrous) media, chloroform and so forth, consider- 
able quantities of a dichloro-derivative are produced, and conse- 
quently a part of the original anilide left unchanged. The cause 
of this difference is not to be found in a similarity in the velocities 
of chlorination of unsubstituted anilide and monochloroanilide ; the 
chlorination of the unsubstituted anilide is some two hundred times 
as fast as that of the p-ch loro-derivative, which is three to four times 
as rapid as the chlorination of the o-derivative. It is more probable 
that the formation of the dichloro-derivative is due to the preferen- 
tial combination of the hydrogen chloride with the unsubstituted 
anilide, which is thus shielded from the attack of chlorine. 

4 u 2 
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The results are summarised in the following table, where the 
numbers represent the percentage of the anilide chlorinated, found 
in the product in one or other form. 

Ratio : 



p-Chloro- 

o-Chloro- 

o-Chloroanilide, 

2 : 4-Dicliloro- 

Unchanged 


anilide. 

anilide. 

p-Chloroauilide. 

anilide. 

anilide. 

Acetanilide ... 

51 0 

44 

0-89/1 

1-2 

1*2 

Propionanilidc 

64 

‘26 

0-4/1 

3’2 

3*2 

Stcaranilide ... 

69*5 

20-8 

0-3/1 

2-2 

2*2 

Benzaiiilide ... 

65-5 

11-2 

0-17/1 

11-1 

9*2 

Formanilide... 

62 

3-0 

0 048/1 

— 

— 


The loss which is apparent from these figures is to be attributed 
mainly to the difficulty of estimating with any accuracy the amount 
of anilide which escapes chlorination. 

In the case of formanilide some other reaction takes place simul- 
taneously, which is the more prominent in dilute acetic acid 
solution, when as much as 75 per cent, of the anilide escapes 
chlorination; the figures given are for glacial acetic acid. 

The p-chloroanilide bears the greater proportion of the loss which 
results from the formation of the dichloro derivative, since, apart 
from its greater concentration, the speed of chlorination of the 
p-chloro-compound is two to four times as great as that of the 
o-chloro-compound. Hence the figures for the p-chloro-compound 
are all relatively low. 

The numbers in the fourth column express the ratio of the veloci- 
ties of the formation of the two monochloroanilides. They appear 
to be independent of the dilution of the acetic acid. It is obvious 
that the chlorination of acetanilide is the most favourable process 
for the production ot o-chloroaniline. The figures show the remark- 
able position occupied by formanilide; the o-chlortvderivativc is 
only formed at l/20th the rate of the para-derivative. 

Omitting formanilide, the effect of the nature of the acyl group 
on the proportion of the two derivatives belongs to the general 
steric ’ type met with in similar reactions. 


Experimental. 

The method of estimating tho proportion of o- and n-chloroacyl- 
amlides is generally the same as that used for acetanilide by Jones 
and Orton (for. art). A solution of anilide in glacial acetic acid 
IS reated with that quantity of bleaching powder solution which 
w.U give one molecular proportion of chlorine. The solid which 
separates IS collected, and when possible tbe proportion of o- and 
p-chloro-denvatives estimated from the melting point. A second 

ThTS n motw7 ed ^ t0 20 10 «- acetic acid, 

last mother liquor, which often contains much of the ortho 
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derivative, is either strongly acidified, boiled to hydrolyse the 
anilide, and then, after removal of the mineral acid with alkali 
„r sodium acetate, distilled in steam, when the anilines pass over; 
or it is extracted with chloroform, and the anilide thus obtained 
hydrolysed with aqueous sulphuric acid. 

The different chloroanilines are separated by distilling from 
1 per cent, sulphuric acid, when the o-chloro- and the 2 : 4-dichloro- 
compounds pass over, leaving p-chloroaniline and aniline in the 
acid mother liquor. They are subsequently distilled, after render- 
ing the liquid alkaline. The o- and p-chloroacylanilide in the 
separations from the original acetic acid liquors are treated in the 
same way, when the melting-point curve of the mixture is not 
available for the estimation. 

The 2 : 4-dichloroaniline is separated from the o-chloro-compound 
by fractional precipitation from solutions of the hydrochlorides 
as previously described {loo. oil.). For weighing, it is generally 
simplest to convert the anilines into acetyl derivatives by evapora- 
tion on the water-bath with a little acetic anhydride in tared ■da.ss 
dishes. In the following, some of the final and more successful 
experimental results are given. 

Formamlide : Treatment of the glacial acetic acid solution with 
bleaching powder solution produced a coloured liquid, which 
darkened on warming. Only 25 per cent, of the anilide could be 
recovered by the method above described. 

The loss was greatly decreased (to 25 per cent.) when the anilide 
was treated with a standard solution of chlorine in glacial acetic ' 
acid. After neutralising with sodium carbonate, the acetic acid 
was completely distilled off under diminished pressure. The 
remaining anilides were hydrolysed, and the anilines separated. 

Proponandide:— Ten grams of propiohanilidc in 150 c.c. of 
glacial acetic acid were treated with one equivalent of bleachinv 
powder solution, and finally diluted to 10 per cent, acetic acid 
when 6 - 8 grams separated. Extraction with chloroform yielded an 
additional 6'5 grams. The total solid was hydrolysed, and the 
anilines separated with the following result: 

PropioMnilide recovered as p-eliloroacet»oilkle 6 . 4 

’* » » o-ehloroacetanilidc g‘57 

” »• „ * 2 : 4 -dicl)loroacetaniluie 0‘32 ” 

•» j* „ acetanilide q-32 " 

Loss 0-39 ” 

, -'—Owing to the sparing solubility, 500 c.c. were 

required foi 10 grams. The main quantity of chlorivatod anilides 
cpirated on dilution to 50 per cent., and the proportion of o- and 
Khloro-derivatives was estimated from the melting-point curve The 
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material remaining in solution was recovered and analysed as 
described in the foregoing. 

Benzanilide recovered as jp-chloroacetamlide 

}} it Jt o- chi or oaeetanilid e 

If f . ># 2 : 4-dichloroacetaniIide 

}) ,, acetanilide 

Loss 

Stearanilv/c :—' The anilide, which was prepared by heating 
stearic acid with excess of aniline at 280 300° for five hours, 
is so sparingly soluble that 600 c.c. of glacial acetic acid are 
required for 5 grams at 40°. The separation of unchlorinated 
anilide during the addition of the bleaching powder can be avoided 
by using a concentrated solution of the latter. There was some 
difficulty experienced in hydrolysing the anilides, many hours’ 
boiling with aqueous alcoholic sulphuric acid being necessary. 

Neither u- nor p-chlorostearanilide has hitherto been deecribed. 
Two grams of stearanilide dissolved in 300 c.c. of glacial acetic acid 
were treated with the calculated quantity of concentrated bleaching 
powder solution A solid separated, which melted at 94 — 99°. 
Repeated crystallisation from acetic acid raised the melting point 
to 101 — 102°. p -Chlorostearanilide forms feathery needles, -which 
gave on analysis the following numbers : 

0-2760 gave 0'0978 AgCl. Cl = 8'8. 

C 24 H, m ONCl requires Cl =9 0 per cent, 

On hydrolysis, p-chloroanilinc w as obtained. . 

The mother liquor from the above was diluted to 50 per cent, 
acetic acid, whereupon a solid, melting at 60 — 65°, separated. 
Repeated crystallisation from alcohol raised the melting point to 
67 — 68' 5°. o-Chlorostearamlide forms' needles : 

0-2082 gave 0737 AgCl. 01=8 8 per cent. 

C 24 H 4 ijONCl requires Cl = 9'0 per cent. 

Preparation of oChloroaniline ; — As a result of our experience, 
we find that o-chloroaniline is best prepared and purified in the 
following way. One hundred grams of acetanilide dissolved in 
1 litre of glacial acetic acid are treated with one equivalent of 
bleaching powder solution. After keeping for fifty hours, the solid 
is collected, and recrystallised once more from alcohol, 50 grains 
of pure p-chloroacetanilide being obtained. 

The alcoholic and acetic acid mother liquors contain the o-chloro- 
acetanilide, together with 5-10 per cent, of the p-chlorocompound. 
The alcoholic, mother liquor is evaporated to dryness, and the 
acetic acid liquor diluted to 5 percent., and extracted with 
chloroform. The mixed solids are hydrolysed with 10 per cect. 


”6 '54 grams 
1*11 „ 
Ml „ 
0-92 „ 
0-32 „ 



KING AND ORTON: CHLORINATION OF ACYLANILIDES. 1381 

a queou3 sulphuric acid, and the solution diluted to 1 per cent, acid 
and distilled in steam. The o-chloroaniline which passes over, with 
a small quantity of the para-compound, is collected with chloro- 
form, and dissolved in warm 10 per cent, hydrochloric acid, using 
11 c.c. of acid for each gram of o-chloroaniline. The hydrochloride 
of the o-chloro-derivative separates on cooling, and can be again 
recrystailised in the same way. The purity can be tested by the 



melting point of the acetyl derivative. Ii^ this way a far better 
yield of purer material can be obtained than by crystallisation of 
the picrate from alcohol or the acetyl derivative from petroleum. 


Melting-point Curves of Mixtures of o- and p -Chlorobeni- and 
o- and p-(7 hlorofo rm-anil ides. 

The figure shows the form of the two curves : I is benzanilide, 
and II formanilide. As in the case of the corresponding acet- 
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anilides (Jones and Orton, he. cit.) y it will be seen that a part of 
the chlorobenzanilide curves is duplicated ; here, however, it occurs 
when the o-chloro-derivative is in excess, whereas in the case of the 
acetyl derivatives the p-chloro-compound was in excess. 

University College of North Wales, 

Bangor. 


CLVI .— Aromatic Antimony Compounds. Part II. 
The Action of the Chlorides of Antimony on 
Aniline and its Derivatives. 

By Pehcy May. 

When antimony trichloride reacts with aniline, the only organic 
compounds obtained contain three aromatic residues to one atom 
of antimony, and compounds such as p-aminophenyldichloro- 
stibine, NH^CjH^SbCl,,, which might yield p-aminophenybtibic 
acid, NH 2 - C 6 H 4 , Sb 0 3 H s , by hydrolysis and oxidation, do not appear 
to be formed. Breinl and Nierenstein, however (Ann. Tropicnl 
Med., 1909, 2), claim to have obtained both the m- and p^acids 
by this method. As the account of their work contains verv 
obvious inaccuracies, and as no traces of these compounds could 
be obtained by a careful repetition of their experiments, it must 
be concluded that these investigators were mistaken in their 
conclusions. 

It was found that whereas antimony trichloride combines with 
three molecules of aniline, it combines with only one molecule of 
toluidine or chloroaniline, and does not combine with nitroanilinc 
under the experimental conditions employed. The compounds 
formed are hydrolysed by water, and are probably of an additive 
nature. The structure Sb(C 8 H 4 -KH 2 ,HCl) 3 is unlikely, for although 
the entrance of an amino-group into each aromatic radicle would 
probably reduce the stability of triphenvlstibine, yet' the latter is 
so very stable (Trans., 1910, 97, 1956) that it is 'improbable that 
the ammo-derivative would he so readily hydrolysed. On the other 
hand the mono-aryt derivatives, such as C 6 H 5 -SbClj, are less stable, 
and this fact, together with the somewhat greater stability of the 
derivatives of tolmdme compared with those of aniline, renders it 
possible that the former may have the structure : 

SbCl 2 -C 0 ’H 3 Me-NH 2 ,HCl. 
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By heating aniline and antimony trichloride at a higher tempera- 
ture, a substance is formed having the composition 
SbCl S) (C 6 H 5 -NH 2 ) 3 ,2HCl. 

This compound is somewhat more stable than the compound 
gbCl 3 ,(C 6 H 5 *NH 2 ) 3 , obtained at a lower temperature, although it 
decomposes into antimony chloride and aniline hydrochloride when 
it is warmed with hydrochloric acid. 

Antimony pentachloride reacts violently with most aromatic 
compounds. In all the cases that have been investigated, partial 
chlorination of the aromatic compound takes place, the remainder 
then forming additive products with the antimony trichloride set 
free. This explains the value of antimony trichloride as a catalytic 
agent in the chlorination of organic compounds. 

Experimental. 

Action of Antimony Trichloride on Aniline. 

On mixing equal quantities of aniline and antimony trichloride, 
heat is evolved, and combination ensues. The compound formed is 
readily soluble in hot aniline, from which, on cooling, it crystallises 
in needles. If the excess of aniline is removed by washing with an 
inert solvent, such as ether or light petroleum, the crystals are 
destroyed, and therefore these appear to contain aniline of crystal- 
lisation. 

This compound was obtained in the pure state by the following 
method. Sixteen grams of aniline were warmed on the water-bath 
with 10 grams of antimony trichloride for a quarter of an hour;- 
the product was extracted with hot benzene, and the solution 
filtered. The residue was washed with alcohol, and dried in a 
vacuum (I), and from the filtrate white needles separated, which 
were dried on a porous plate and then in a vacuum (II). 

The antimony was estimated by dissolving in hydrochloric acid, 
and precipitating as sulphide in the usual way. The chlorine, 
except where otherwise indicated, was estimated by boiling with 
dilute nitric acid and excess of standard silver nitrate, the excess 
of silver being then determined by means of thiocyanate. 

Crops I and II were found to have the same composition : 

Found: 8b=23-79, 23 80; Cl=2113. 

SbCl 8 ,(C 0 H 5 *NH 2 ) 3 requires Sb = 23’76; Cl = 2100 per cent. 

This substance could he obtained more readily by adding a slight 
excess of aniline to a solution of antimony trichloride in benzene 
until the precipitate first formed just redissolved. Part of the 
solvent was evaporated, and the solid residue separated and 
extracted with light petroleum to remove all free aniline. The 
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white product thus obtained was reervstallised from alcohol, and 
obtained in needles. (Found: Sb=23"53; Cl=21 4.) 

Trianiline antimony trichloride melts and decomposes at 
130—170° (Schiff, Ber., 1901, 34 , 805, gives 80°), is. hydrolysed 
by water or alkali, and dissolves readily in hydrochlorip acid, less 
readily in other mineral acids, giving the reactions of the correspond- 
ing salts of aniline and of antimony. 

On boiling with 90 per cent, alcohol and filtering, the filtrate, on 
evaporation, yielded crystals of aniline hydrochloride, which were 
identified by analysis and by their melting point, indicating that 
the substance had been hydrolysed under these conditions. Aqueous 
ammonium carbonate decomposes the substance, with liberation of 
aniline and antimony trioxide. 

4 

Action of Aniline on Antimony Trichloride at a Higher 
Temperature. 

Forty grams of antimony trichloride were heated to 210°, and 
40 grams of aniline added in small portions at a time, the mixture 
being kept boiling for half an hour. When cooled to about 
80°, the product was poured into cold water, and the purple pre- 
cipitate collected, washed, and extracted with alcohol. From the 
alcoholic extract almost colourless crystals were obtained, which 
dissolved in hydrochloric acid, giving solutions which could be 
diazotised, and which gave an orange precipitate with hydrogen 
sulphide. The substance behaves, therefore, like an additive 
product of antimony trichloride and aniline : 

0-1495 gave 0'2063 C0 2 and 0 0651 H 2 0. C=37 62; H=435. 

0-1760 „ 0-2146 AgCl; Cl=30-94. 

SbCl 3 ,(C e H 5 'NH 2 ) s ,2HCl requires C =37'3 ; H = 4’0; 

Cl = 30"65 per cent. 

This compound forms colourless crystals, which dissolve in hot 
alcohol, and are insoluble in, and almost unchanged by, water. 
They melt and decompose at 170 — 175°. 


Action of Antimony Trichloride on o-Toluidine. 

o-Toluidine was added to a benzene solution of antimony 
trichloride, and the product treated in just the same way as 
described in the case of aniline: 

Found: CI=S1*95, 31*56; N=4*8 8. 

SbCl 3 ,C 6 H ( Me-NII 2 requires 01=3184; N = 4'20 per cent. 

o-Toluidine antimony trichloride crystallises from alcohol in long, 
colourless needles, which melt sharply at 148°, without any decom- 
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position. It resembles trianiline antimony trichloride in its 
behaviour towards hydrochloric acid, nitrous acid, and ammonium 
carbonate. It is not, however, hydrolysed by boiling with 90 per 
cent, alcohol. 


Compound of p-Tolmdine and Antimony Trichloride. 

This compound was prepared in the same manner as that derived 
from o-toluidine, which it resembles in its chemical character, but 
ioes not crystallise so well, and does not melt without decomposition. 

p-Toluidine antimony trichloride forms colourless crystals, which 
iecompoee above 120°: 

Found: Cl=31'12; N=4'42. 

SbCl s ,C 6 H 4 Me-NH;, requires Cl=31'84; N=4'20 per cent. 

Compound of p-Ckloroaniline and Antimony Trichloride. 

On mixing benzene solutions of antimony trichloride and 
p chloroaniline, a precipitate was formed, which did not redissolve 
in excess of either of the reagents. The precipitate was collected, 
and washed with benzene and alcohol, in both of which solvents it 
is practically iusolnhle : 

Found: N=3’49; Cl(ionisable) -31‘0. 

SbCis,C,H,Cl’NHj requires Cl=30'2(ionisable); N=3'98 per cent. 

p -Chloroaniline antimony trichloride is a white powder, practi- 
cally insoluble in all the usual organic solvents, and melts with 
some decomposition at 160—165°. In its chemical behaviour it 
resembles the corresponding toluidine derivatives. 

w-Nitroaniline and p-nitroaniliue do cot combine with antimony 
trichloride under the above-described experimental conditions. 

The. Action of Antimony I’entachloride on Benzene, Aniline, etc. 

The action of antimony peutachloride on benzene is very violent. 
Charring takes place, hydrogen chloride is evolved, and crystals of 
an additive compound separate; the action of antimony penta- 
chloride on toluene and xylene is similar. In the case of aniline 
the action is almost explosive in its violence, and is best controlled 
by dissolving both the reacting substances in chloroform, one of 
the few organic solvents with which antimony peutachloride does 
not vigorously react. Even then, on slowly adding a chloroform 
solution of antimony peutachloride to one of aniline, the reaction 
is very vigorous, and so much charring takes place that it was not 
possible to isolate any compound iu a pure condition! A chloroform 
solution of antimony peutachloride on evaporation leaves crystals 
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of an additive compound, which was too unstable for analysis 
losing chloroform when the vapour pressure of the latter falls belo? 
a certain point. When exposed to moist air it gave the vitreou: 
antimonic oxychloride described by Anschutz and Evans. 

I wish to express my thanks to the Research Fund Committee o] 
the Chemical Society for a grant which has defrayed most of the 
expenses of this investigation. 

University College, London. 


CLVir . — The Synthesis of Histidine. 

By Frank Lee Pyman. 

In the following paper an account is given of the synthesis of 
histidine (f-a-amino-d-glyoxaline-4(or 5)-propionic acid), and it may 
be of interest, in the first place, to recall that this aminoacid is 
NH*CH 

<hr=N> c ' CH l - CH ( NH 2) ,C( \.H, 

Histidine. 

a compound of considerable biochemical importance, since it occurs 
as a degradation product of nearly all albumins, and notably in 
large amount by the hydrolysis of hemoglobin. It waa fi rst dis . 
covered by Kossel (Zeitsck. fhyxiol. Chem., 1896, 22 176) ami 
its constitution was determined mainly by the work ' of FrKnt i 

Srlnd K 903 ’ 2 V$’f aUl {ZetUck ph,JSmL Chem - 19 «4, 42. 
7 ! lb) P a aus {Beitr - ehem - Phpsio1 - 1905, 
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3 ) was formed in a yield amounting to 49 per cent, of the 
leoretical: 


[H-CH 

!H=N 


>C-CH t Cl,HCl + 2CHNa(C0jEt), = 

(1.) 


^’_t>C-CH 2 -CH(C0 2 Et,) 2 + CH 2 (C0 2 Et) 2 + 2NaCl 
C H — N 

(no 


This ester, on hydrolysis with barium hydroxide, gave the corre- 
pouding acid, &(pr§)-glyoxalinemethylmalomc acid (HI), together 
,ith a certain amount of /3-glyoxaline4(or 5)-propionic acid (IV), 
jioduced from the former by the removal of carbon dioxide. 
I(or 5 )- 61 yoxalinemethylmalonic acid is a beautifully crystalline 
■oinpound, which, on heating, loses carbon dioxide at 180°, and is 
inverted into /3-glyoxaline4(or 5)-propionic acid (FV), a substance 
.vhich has previously been prepared by Knoop and Windaus ( Beitr . 
them. Physiol. Path., 1905 , 7, 144), both by the degradation of 
histidine, and synthetically from glyoxylpropionic acid: 


U— n> ch 


aH 2 -CH(C0 2 H) 2 

(III.) 


CUN H 

c — n> ch 

oh 2 -cr 2 -co 2 h 

(IV.) 


Similar condensation products were obtained by the action of 
4(or 5)-chloromethylglyoxaline hydrochloride on ethyl sodioaceto-- 
acetate and ethyl sodiomethylacetoacetate, ethyl i(oi5)-glyoxaline- 
methylacetoacetate (V) and ethyl 4(or b)-glyoxalinemethylmethyl- 
acetoacetate (VI) being formed: 


CH-NH 

ii 

c — IS 


CH„-CH(COMe)-COjEt 

(V.) 


CH-NIL 

n> CH 

CH 2 -CMe(C0Me)-C0 2 Et 

(VI.) 


In view of these results, it seemed of interest to attempt the 
condensation of this salt with ethyl sodiochloromalonate, since this 
might lead to a synthesis of histidine, for Conrad {Amuilen, 1881, 
209, 241) has shown that this ester condenses with benzyl chloride, 
forming ethyl benzylchloromalonate, although it does not condense 
with less reactive alkyl chlorides. 

On experiment, it was found that 4 (or 5)-chloromethylglyoxaline 
hydrochloride readily condenses with ethyl sodiochloromalonate, 
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forming ethyl i{ov^)-glyoxalinemethylchloromalo'mte (VII) in 
yield amounting to 60 per cent, of the theoretical : 

PjLr.Mtr 

n ~>CH,HCI + 2CNa01(CO,Et), 


§™>CH 


-W 

CH 2 01 CHj-CCI(C0 2 Et) 

(VII.) 

This ester is readily hydrolysed by boiling 20 per cent, hydro, 
chloric acid, losing two molecules of ethyl alcohol and one of carbon 
dioxide, and thus becoming almost quantitatively converted into 
T-a-chloro-{5-glyoxali7ie4(or5)-projnonic acid (VIII). This acid, 
when heated with concentrated aqueous ammonia at 110°, yields 
r-a-amino-fi-glgo xaline-i{oT h)-propionic acid (IX), that is, r-histidine 
in a yield amounting to 38 per cent, of the theoretical : 


CH-NH 

<J— n >ch 


(VIII.) 




ch-nh 

c— n> ch 

CII.,-CH(NH 2 ) - C0 8 H 

(IX.) 


The identity of this synthetic r-histidine with that obtained by 
raeemising the naturally occurring lsevo-variety (Frenkel, Seitr, 
chem. Physiol. Path., 1906, 8, 156; Ewins and Pyman, this vol, 
p. 339) has been established by analyses of the base and two Balts, 
and by the agreements iu the melting points of the base and four 
salts from either source and the respective mixtures. 

The synthesis of histidine itself, that is, the naturally occurring 
hcvo-modification, has been completed by the resolution of tbs 
racemic variety. When equimolecuiar amounts of r-histidino and 
d-tartaric acid were crystallised from water, there separated first 
d -histidine d -hydrogen tartrate (melting point 234° (corr.); 
j>] D + 13-3°). This salt is sparingly soluble in water, and is obtained 
in a yield amounting to about 90 per cent, of the theoretical. The 
hitherto unknown d-histidine was regenerated from it, and found to 
melt at 287— 288° (corr.), and to have [oj D +39'3°. The mother 
lquors from the d-base-d-acid then deposited the easily soluble 
ut magnificently crystalline 1 -histidine i-hydrogen tartrate (melting 
pom. 172-173“ (corr.); [a] D+ l 7 - 4 °) in a yield amounting to 
nearly 80 per cent, of the theoretical. The hhistidine regenerated 
from this was found to have [«1 D -36-6°, and was therefore further 
purified by conversion into the sparingly soluble l . hiet id>nc 
1 -hydrogen tartrate (melting point 234° (corr.); [al D -121°). After 

IThTd [aT L 0 ”? 8 ^ istidine melted •* 287 — 288“ (corr.), 

The specific rotatory power is thus substantially in agreement 
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w ith that found for natural histidine, [a] D -39' 7° by Kossel and 
gutscher (Zeitsch. physiol. Chem., 1899, 28 , 382). 

The following scheme shows the steps by which the synthesis of 
histidine has been effected : 


Citric acid. 

I 

+ 

Acetonedicarboxylic acid. 


Diisonitroeoacetone. 


Diaminoacetone hydrochloride. 

i 

2-Thiol-4(or5)-aminomethylglyoxaline. 

Y 

4(or 5)-Hydroxymethylglyoxaline. 

I 

4(or 5)-Chloromethylglyoxaline hydrochloride. 

I 

Ethyl 4(or 5)-glyoxalinemethyIchloromalonate. 

Y 

r-a-Chloro-fJ-glyoxaline-4(or 5)-propionic acid. 

I 

r-Histidine. 

I 

I 

1-Histidine. 


There are a few other points of interest about some of the com- 
pounds described. It has already been stated that ethyl 4(or 5)- 
glyoxalinemethylchloromalonate yields r-a-cbloro-/3-gIyoxaline- 
4(or 5)-propionic acid on hydrolysis with acid, and it was thought 
that this ester would give the corresponding tartronic acid (X) 
when boiled with alkali: 




CH 2 -CCl(CO s Et) 2 


C N 


>CH 


CH s -C(OH)(CO,H), 

(X.) 


This, however, was not the case, boiling dilute aqueous sodium 
hydroxide eliminating one of the nitrogen atoms of the glyoxaline 
nucleus in the form of ammonia. This remarkable reaction has not 
yet been further studied, but one other case of a glyoxal jne derivative 
behaving similarly is described in the literature. Thus, Pinner 
{her., 1905, 38 , 2560) found that metapilocarpine — an isomeride of 
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pilocarpine obtained from the hydrochloride of the latter by pro. 
longed heating at a high temperature — lost half its nitrogen % 
methylamine when boiled with aqueous potassium hydroxide, nitro- 
genous acids being produced at the same time. Normally, the 
glyoxaline ring is quite unaffected by boiling alkalis, except in the 
case of its quaternary salts, which lose both atoms of nitrogen aa 
the corresponding alkylamines (compare Pinner and Schwarz, Btr. 
1902, 35, 2446). 

Ethyl 4(or5)-glyoxalinemethylchloromalonate gave, with cold 
alcoholic ammonia, 4(oi 5 yglyoxalinemethylchloromcUonamide (XIj f 
which was isolated in the form of its hydrochloride; strong 

(XI.) 

ammonia at 110°, however, gave an uninviting product, which wa* 
neglected. 

It should be mentioned that the /■-a-chloro-/3glyoxaIine-4(or5). 
propionic acid mentioned above melts at 201° (corr.), that is, 10° 
higher than the a-chloro-)S-glyoxaline-4(or 5)-propionic acid described 
by Windaus and Vogt ( Beitr . chan. Physiol. Path., 1908, 11 , 406). 
The latter, however, was prepared from /-histidine, and iB doubtless 
the corresponding optically active variety. 

r-a-Hiydroxy-ff-glyoxaline-i(oi5)-]iropionic acid (XII) has also 
been prepared by the action of hot moist silver oxide on r-o-chloro- 
MIT. PH 

i H=N > c -C H 8 -CH(° H )-C () 2 H 

(XII.) 

i3-glyoxaline-4(or 5)-propionic acid. It melts at 222° (corr.), thus 
differing from the “ oxydeaminohistidine," that is, o-hydroxy- 
0-glyoxaline-4(or 5)-propionic acid, melting at 204°, prepared bv 
Jfrankel (Uomtsh., 1903, 24, 229) by the action of silver nitrite 
on (-histidine. Here again the difference lies, no donbt, in the 
optical activity of the acid obtained from the natural product. 
Both acids crystallise with one molecule of water of crystallisation. 


Experimental. 


Ethyl 4 (or 5 )-Glyomlinemcthylmalonate 
NH-C'H. 


wet h ^ ^chloromethylglyoxaline hydrochloride 

sodTnm 1 1 ' /T 61011 With tW0 molecul « proportions of ethyl 

from eth 1 ^ “Li epr0dHCt '''° rked UP iD the as that 

tyl sodloc hl° roi nalonate (p, 1392); the yield was 21 grams 
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of ethyl 4(or 5 )-glyoxalinemethylmalomte hydrogen oxalate , that is, 
49 per cent, of the theoretical. 

Ethyl 4 (or Syglyoxalinemethylmalonate hydrogen , oxalate crys- 
tallises from water in large, hard, clear, nearly rectangular, oblong 
plates, which melt at 155 — 158° (corr.). It is anhydrous, sparingly 
soluble in cold, but readily so- in hot, water: 

0-1488 gave 02564 C0 2 and 0’0727 H 2 0. C-47’0; H=55. 

0'1413 „ 10*6 c.c, N 3 at 19° and 778 mm. N=9'0. 

C] jHi 6 0 4 N 2 ,C 2 H 2 0 4 requires C=47’2; H = 55; N = 8'5 per cent. 

The base was regenerated from the oxalate by means of sodium 
carbonate and ether; after distillation of the solvent, it remained 
as a yellow oil, which became very viscid when cold, but readily 
poured when warm. It showed no signs of crystallisation after long 
keeping. It is sparingly soluble in water, but readily so in alcohol 
or ether. 

The hydrochloride occurs as a deliquescent mass of needles, melfc- 
*ing indefinitely at 50 — 70°, and readily soluble in water, alcohol, 
acetone, or ethyl acetate. 

The hydriodide is a crystalline salt of similar properties. 

4(or 5)-Glyoxalinemethylmalonic Acid, 
J“^>c-CH S -CH(C0 2 H) 2 . 

Ethyl 4(or5)-glyoxalinemethylmalonate was boiled with an excess 
of baryta water for several hours; a stream of carbon dioxide was 
then led through the liquid, and the barium carbonate removed 
by filtration. The clear filtrate, containing the barium salts of 
4(or 5)-glyoxalinemethylmalonic acid and 0-glyoxalino4(or5)-pro- 
pionic acid, was then made up to a known volume, and the barium 
in an aliquot portion determined. 

The liquor was then treated with a quantity of oxalic acid exactly 
sufficient to remove the barium, filtered from barium oxalate, and 
concentrated to low bulk, when 4(or5)-glyoxalinemethylmaloniqacid 
crystallised out on cooling ; the mother liquor contained jB-glyoxaline- 
4(or 5)-propionic acid. 

4(or 5)-GlyoxaUnemtlhylm*ilonic add crystallises from water in 
beautiful, clear, hexagonal plates. It is easily soluble in hot water, 
but sparingly so in cold water or alcohol : 

01512 gave 0'2530 C0 2 and 0 0596 H„0. C=45'6; H = 44. 

C 7 f requires C=45'6; H = 4'4 per cent. 

When heated, this malonic acid melts and effervesces at 180° 
(corr.), losing carbon dioxide; it resolidifies while still hot, and does 
not then melt until 207° (corr.), j8-glyoxaline-4(or5)-propionic acid, 

v OL XCIX. 4 X 
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C 3 H 3 N 2 -CH 2 'CH,'CO,H, being formed. A quantity of the latter 
acid was prepared in this manner, and after recrystallisation from 
water melted at 209-210° (corr.). (Pound, C=511; H = 6'0, 
Calc., C=51-4; H=58 per cent.) Knoop and Wmdaus, who hare 
previously prepared this acid in other ways ( Beitr . chem. Physiol , 
Path., 1905, 7, 144), give m. p. 208—209°. 

Ethyl 4(or 5 )-Glyoxalinemethylacetoacetate, 

CjHjNj-CHj- CH (COMe) -C0 2 Et. 

This compound was prepared by condensing 4(or 5)-chloromethy]. 
glyoxaline hydrochloride (1 mol.) with ethyl sodioacetoacetate 
(2 mols.). 

The hydrogen oxalate crystallises from water in rosettes of thin, 
clear plates, which melt and decompose at 145 — 146° (corr.). It 
is anhydrous, fairly readily soluble in cold water, and easily so 
in hot: , 

0-1535 gave 0-2704 C0 2 and 0 0751 H,0. C=48'0; H = 5'5. 

01148 „ 9'3 c.c. N 2 at 17° and 754 mm. N = 9'5. 

C 10 H 14 O 3 N 2 ,C 2 II 2 O 4 requires C--48-0; H = 5’3; N = 9'3 per cent. 

Ethyl i(or 5)-Glyo > a! inn methyl met hylacetoaeetate, 
C 3 H 3 N 2 -CH,,-CMe(C0Me)-C0 2 Et. 

This compound was prepared by condensing 4(or5)-chloromethy]. 
glyoxaline hydrochloride (1 mol.) with ethyl, sodiomethylacetoacetatc 
(2 mols.). 

The hydrogen oxalate crystallises from water in clusters of 
beautiful, clear, glistening plates, which melt and decompose at 
155 — 156° (corr.). It is anhydrous, fairly readily soluble in cold 
water, and easily so in hot: 

0-1525 gave 0-2874 C0 2 and 0'0823 H a O. C=51'4; H = 6’l. 

0'1300 „ 10’2 c.c. N 2 at 18° and 762 mm. N = 9’2. 
(CiiH k 0 3 N 2 ) 4 ,(C 2 H 2 0 4 ) 3 requires C=51’4; H=61 ; N=96 per cent. 

On .regenerating the base, dissolving it in absolute alcoholic 
hydrogen chloride, and evaporating nearly to dryness in an evacuated 
desiccator, a crystalline hydrochloride separated in deliquescent 
needles, which were very easily soluble in water, alcohol, acetone, 
or ethyl acetate. 

Ethyl 4(or 5)-Glyoxalimmethylchloromalonate, 

NH-CH. 

CH— N >C! •CH g -CCI(CO s Et) 2 . 

To 9-2 grams of sodium, dissolved in 200 c.c. of absolute alcohol, 
78 grams of ethyl chloromalonate were added, followed by a solution 
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of 30'6 grams of 4(or 5)-chloromethylglyoxaline hydrochloride in 
150 c.c. of absolute alcohol, the liquid being kept cold during both 
additions. The mixture was then boiled for one and a-half hours 
under a reflux condenser, filtered from sodium chloride, and the 
solvent removed by distillation. The resulting oil was mixed with 
dilute hydrochloric acid, and extracted with ether to remove the 
non-basic esters; the liquor was then rendered alkaline with sodium 
carbonate, and completely extracted with ether. The residue, after 
evaporation of the solvent, consisting of a clear, brown oil, was 
dissolved in a solution of 25 grams of oxalic acid in 550 c.c. of 
boiling water, and decolorised with animal charcoal. On cooling, 
39 grams of pure ethyl 4 (or o)-glyoialinemelhyl chloromalonate 
hydrogen oxalate separated, and further small quantities (about 
3 grams) were obtained from the mother liquors, the yield thus 
amounting to 60 per cent, of the theoretical. 

Sthyl 4(or 5)-glyoxalinemethylchlarom<donate hydrogen oxalate 
crystallises from water in shimmering leaflets, which melt and 
decompose at 176° (corr.). This salt is sparingly soluble in cold 
water, but readily so in hot. It is anhydrouB : 

01517 gave 0'2442 C0 2 and 0 0647 H,0. C=43 9; H = 4'8. 

0T507 „ 0-2415 C0 2 „ 0-0635 1T,0. C=43'7; H=4’7. 

0-2315 „ 00991 AgCl. Cl=10'6. 

(C„H 15 0 4 N 2 Cl)i,(CjH 2 0 4 ) 3 requires C = 43'8; H = 48; 

Cl=10'4 per cent. 

The hydrochloride crystallises from acetone in beautiful, large, 
glistening, diamond-shaped plates, which melt at 148 — 149° (corr.). 
It is anhydrous, readily soluble in water or alcohol, fairly readily 
so in hot acetone, and sparingly so in cold acetone: 

0 1556 gave 0-2423 C0 2 and 0'0739 H s O. C=42’5; H = 5'3. 

CjJIj^NjCl.IICl requires C=42'4; H=5'2 per cent. 

Aqueous solutions of the hydrochloride give a sparingly soluble 
precipitate with picric acid or Meyer's solution, and give a deep 
red coloration with sodium diazobenzene-p-sulpbonate in alkaline 
solution. The free base was regenerated by shaking the salts with 
sodium carbonate and ether; it formed a viscid oil which did not 
crystallise, and is easily soluble in alcohol, ether, or chloroform; but 
very sparingly so in water. 

Ethyl 4(or 5)-glyoxalinen^ethylchloromalonate yields, on hydro- 
lysis with 20 per cent, hydrochloric acid, r-a-chloro-j8-glyoxaline- 
4(or 5)-propionic acid. When hydrolysed by boiling with dilute 
aqueous sodium hydroxide, however, it loses half its nitrogen as 
ammonia This was determined quantitatively by absorption in 
dilute sulphuric acid in the usual way. 


4x2 
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0-2532 (oxalate) gave NH 3 requiring 7'4 c.c. V/IO-H^SO,; 

N=4'l. 

0-5008 (oxalate) gave NH S requiring 15 2 c.c. V/lO-HjSO,; 

S = 4-3. 

(C 11 'H,,,0 i N s Cl) 4 ,(C 2 n i ,0 4 ),, requires total N = 8’2 per cent. 

With cold ammonia, it yields 4(oro)-glyoxalinemethylchloromaW 
amide, but with strong ammonia at 110° only dark brown, 
uninviting products are obtained. 

T-tt-Chloro-^-i)lyoxaKne-i(or 5)-projriomc A rid, 

NK-CH . Hd-mH. 

CH=N-^ 1 1 

Ten grams of ethyl 4(or5)-glyoxalincmethylchloromalonate hydra 
chloride were boiled with iOO c.c. of 20 per cent, hydrochloric acid 
for forty-five minutes. The liquor was evaporated to dryness under 
diminished pressure, moistened with water, and again evaporated 
to dryness. The resulting colourless varnish was dissolved in 300 
c.c. of cold water, digested cold with the silver carbonate from 
8 grains of silver nitrate, filtered from silver chloride, and treated 
with hydrogen sulphide. After the removal of silver sulphide, the 
filtrate was evaporated to low bulk under diminished pressure, and 
allowed to crystallise, when 5'1 grams of pure r-a-chloro-j8-glyoxalinc- 
4(or 5)-propionic acid were obtained ; this yield represents 91 per 
cent, of the theoretical. 

r-a-Chloro-&-glyoxalintA(oi 6)-propanic arid crystallises from 
water in white, star-like clusters of prismatic needles. It is 
anhydrous, and melts and decomposes at 201° (corr.), but the 
melting point varies considerably with the rate of heating, and 
may be found anywhere between 198° and 204° (corr.). It is 
sparingly soluble in cold water, alcohol, or acetone, but readily so 
in hot water : 

0-1547 gave 0-2334 CO„ and 0-0571 H 2 0. C = 411; H=41. 

0 1604 • „ 01319 AgCI. Cl=20'3. 

C^HjOjNjCI requires C=41’3; H =41 ; Cl = 20'3 per cent. 

The a-chloro-/3-gIyoxaliue-4(or 5)-propionic acid previously do 
scribed by Windaus and Vogt (Beitr. chem. Physiol. Path., 1908, 
11 , 406) is stated to melt at 191°; it is doubtlessly the optically 
active variety corresponding with '-histidine, from which it was 
prepared. 
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Synthesis of x-Histidine. 

6h=N> C ' CH ^ CH(NH ^' C0 ’ H - 

Two and a-half grams of r-a-chloro-8-glyoxaline-4(or 5)-propionic 
acid were dissolved in 50 c.c. of concentrated ammonia (D 0'880), 
and heated at 110° under pressure for three hours. The liquor was 
then evaporated to dryness under diminished pressure, and the 
residue dissolved in a little water and again evaporated. The 
residue was dissolved in a few c.c. of water, and set aside, when 
pi grams of r -histidine monohydrochloride separated in stout 
needles, melting at 110 — 115°; after recrystallisation from water, 
this salt melted at 117 — 119° (corr.), after sintering earlier. 

A larger quantity of synthetic e-histidine was then prepared as 
follows: Twenty grams of ethyl 4(or 5)-glyoxalinemethylchloro- 
malonate were converted into r-achloro-8-glyoxaline-4(or5)-pro- 
pionic acid hydrochloride by boiling for half an hour with 200 c.c. 
of 20 per cent, hydrochloric acid, and evaporating the liquor to 
dryness under diminished pressure. 

The resulting colourless varnish was again twice dissolved in 
water, and evaporated to dryness to remove free hydrochloric acid. 
It was then dissolved in 240 c.c. of concentrated ammonia (D 0'880), 
and heated under pressure to 110° for three hours. The liquor was 
then evaporated to dryness under diminished pressure to remove 
the excess of ammonia, and the residue dissolved in about 40 c.c. 
of water. On keeping overnight, in an evacuated desiccator over 
sulphuric acid, the liquor was covered with a crust of ammonium 
chloride. After the removal of this by filtration, the filtrate began 
to deposit crystals, and on keeping became semi-solid. The crystals 
were collected after about half an hour, and, after recrystallisation 
from water, melted at 117 — 119° (corr.); they were r histidine mono- 
hydrochloride. On concentrating the mother liquors, further crops 
of this salt and ammonium chloride were obtained; these were 
separated by fractional crystallisation from water, and a total 
. quantity of 6'3 grams of r-histidine monohydrochloride was isolated 
in a pure state; this yield is 38 per cent, of the theoretical. 


Synthetic r-Histidine. 

r-Histidine monohydrochloride forms clusters of stout needles 
(from water), which sinter at 112°, and melt at 117 — 119° (corr.). 
It contains two molecules of water of crystallisation, pf which only 
about 1| molecules are lost at 100°. This salt is easily soluble iu 
water, but sparingly so in alcohol : 
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0-1556* lost 0-0196 at 100°. H 2 0 = 12'6. 

0 1530* gave 0-1781 C0 2 and 0'0857 H 2 0. C=31-7; H = 6'3. 

0-1009 * „ 16-0 c.c. N 2 at 16° and 765 mm. N=18’9. 

0-1634* „ 01010 AgCl. Cl=15'3. 

C 8 H d 0 2 N 3 ,HC1,2H s 0 requires C=31'6; H=6'2; N=18 5; 

Cl=15'6; and 1JH 2 0 = 11'9 per cent. 

When this salt was dissolved in a little water, and a large excess 
of absolute alcoholic hydrogen chloride added, the dihydrochloride 
was precipitated in an amorphous form, but quickly became a 
crystalline powder on stirring. This salt began to sinter at 230° 
and decomposed at 235 — 236° {corr.) : 

0 1505 gave 0-1750 C0 2 and 0-0638 H 2 0. C=317; H=48. 

0 1088 „ 0-1359 AgCl. Cl=30’9. 

C 8 Hj 0 2 N 3 ,2HC1 requires C=31'6; H- 4 9; Cl=3ri per cent. 

On dissolving the dihydrochloride in a little water and adding 
alcohol, the sesquihydrochloride separated on keeping in clusters o| 
prismatic needles, which melted at 168—170° (corr.). 

These three hydrochlorides of synthetic r-histidine wore compared 
with the corresponding salts of r-histidine prepared by racemising 
/-histidine, and found to be identical with them ; in each case the 
corresponding salt and the mixture of the synthetic and racemised 
salt melted simultaneously. 

The melting point of racemised histidine dihydrochloride, given 
by Eriinkel ( loc . tit.) as 220°, and by Ewins and Pyman (lot. eit.) 
as 225° (corr.), is too low ; a re-determination has shown that it 
should bo 235 — 236° (corr.). 

x-Bistidine was prepared from the synthetic monohydrochloririe 
by digesting it with silver oxide, and filtering to remove silver 
chloride, removing the excess of silver with hydrogen sulphide, and 
evaporating to low bulk under diminished pressure. After recrystal- 
lisation from water, it formed well defined quadrilateral plate 
which decomposed at 283° (corr.) simultaneously with a specimen 
prepared by racemising /-histidine, and a mixture of the two in 
the same bath. It is anhydrous, and is sparingly soluble in cold 
water, easily so in hot water, but almost insoluble in absolute alcohol 
and the other usual organic solvents: 


0-1514 gave 0-2551 CO, and 0-0806 H z O. C=46 0; H = 6’0. 

0 0859 „ 20'0 c.c. N 2 at 22° and 763 mm, N=27'0. 

C 0 H # O 2 N 3 requires C =46-4; H = 5 9; N = 27'l per cent. 
'■-Histidine dipicrate was also prepared from the synthetic mono- 
hydrochloride, and proved to be identical with the salt described by 
Ewms and ?yman ( loc . eit.). It should be mentioned that this 


Air-dried. 
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salt— from either source— when dried in the air for only a short 
time, melta at about 103° (eorr.), and then, after drying at 100°, 
sometimes melts between 140° and 160°, although it' does not 
decompose until 190°. When thoroughly air-dried, however, and 
then dried at 100°, it sinters at about 183°, and melts and 
decomposes at 190° (corr.). 

Resolution of r -Histidine. 

With the object of finding a suitable method for the resolution 
of synthetic r-histidine, some salts of natural histidine with optically 
active acids wore first prepared. 

The histidine used for this purpose was prepared from hjemo- 
globin, and the free base was obtained from its hydrochloride by 
means of silver carbonate, a method due to Frankel (Monatsh., 
1903, 24, 239). The base decomposed at 287° (corr.), a temperature 
considerably higher than that given by Frankel, namely 253°, and 
it was therefore analysed. (Found, C =460 ; H = 6'l. Calc., 
C=46'4; H=5-9 per cent.) 

Its specific rotatory power was then determined in a 1-dcm. tube: 

0 2, in lOc.c. of water at 26°, gave a n ~0'74°, whence [a]„ -37 0°. 

1015, in 25 c.c. of water at' 28°, gave a D -l'49°, whence 
Mr, -36-7°. 

Kossel and Kutscher ( Zeitsch . physiol. Chem., 1899, 28, 382) give 
Mb -397°. 

It was found that the d-caraphorsulphonate and neutral d-tartrate 
of this base were very readily soluble in water, and crystallised 
from this Bolvent with difficulty. 

1 -Histidine i-hydrogen tartrate, however, crystallises from water 
in beautiful, large, clear, colourless, well defined prisms, often 
separating in triangular plates with bevelled edges. It is anhydrous, 
and easily soluble in water. This salt decomposes at 172 — 173° 
(corr.) : 

0 1535 gave 0 2188 C0 2 and 0'0718 H 2 0. C=389; H=5'2. 
06H 9 O 2 N 3 ,C ( H,O, requires C=39'3; H=5'0 per cent. 

The specific rotatory power of this salt was determined in a 
2-dcm. tube ; it appears to diminish with increasing concentration : 

01616, in 15 c.c. of water at 24°, gave o D +0 37°, whence 
Mb +17-2. 

0 5587, in 15 c.c. of water at 24°, gave a D +l'26°, whence 
Hn+16'9. 

07474, in 15 c.c. . of water at 25°, gave a D +l'62°, whence 
Mb +16'3. 

The base wa3 then regenerated from the pure salt as foUows, the 
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method adopted being substantially that used by Frankel (Joe. cif.) 
for the isolation of histidine from the hydrolytic products of h$m<>. 
globin. The tartrate was dissolved in a large volume of water, 
and precipitated by mercuric chloride and sodium carbonate; the 
precipitate was thoroughly washed with water, dissolved in dilute 
hydrochloric acid, and treated with hydrogen sulphide. After the 
removal of mercuric sulphide, the liquor was evaporated to dryness 
under diminished pressure, moistened with water, and again evapor- 
ated to dryness to remove free hydrochloric acid. The residue was 
then dissolved in water, shaken with silver carbonate, filtered from 
silver chloride, treated with hydrogen sulphide, filtered from silver 
sulphide, and evaporated to low bulk, when the base crystallised 
out. 

Its specific rotatory power was determined in a 2-dcm. tube : 

0 504, rn 15 c.c. of water at 22°, gave a D -2*53°, whence 

Mb - 37 ' 70 - 


In view of the satisfactory crystalline nature of /-histidine 
d-hydrogen tartrate, it was determined to attempt the resolution of 
synthetic r-histidine by fractional crystallisation of the (/-hydrogen 
tartrate, and 0'73 gram of synthetic r-histidine and 0'7 gram of 
(/-tartaric acid were accordingly dissolved in a little water and kept 
After a short time there crystallised out 0'6 gram of a sparingly 
soluble salt, melting at 234° (corr.), which is subsequently shown 
to be (/-histidine (/-hydrogen tartrate, and the mother liquofcs from 
this salt, after spontaneous evaporation in a desiccator over 
sulphuric acid, deposited about 0'2 gram of clear prisms, melting 
at 172—173° (corr.), which were identical with /-histidine 
(/-hydrogen tartrate. The resolution of a larger quantity of 
synthetic histidine was then carried out as follows : 3'5 grams of 
synthetic r-histidine and 3'4 grams of (/-tartaric acid were dissolved 
in water, and evaporated to a volume of about 20 c.c., when crystals 
began to separate from the hot solution. The evaporation was then 
continued to a volume of about 15 c.c., and the liquor set' aside 
Clusters of prisms, melting at 234° (corr.), and amounting to 
2-9 grams, were then collected, and on concentrating the mother 
liquor and keeping, a further 0 28 gram of the same salt were 
obtained. 


On recrystalhsing this salt from water, 3'05 grams of (/-histidine 
(/-hydrogen tartrate were obtained. 

d -BMdine d -hydrogen tartrate crystallises from water in clusters 
of small prisms which decompose at 234° (corr.). It dissolves in 
25 to 30 parts of cold water, and more readily in hot water. It is 
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01561 gave 02237 C0 2 and 0-0694 H 2 0. C=39’l; H = 5'0. 
C 6 H 9 0 2 N 3 ,C 4 H e 0 6 requires C=393; H = 5'0 per cent. 

Its specific rotatory power was determined in a 2-dcm. tube : 

0-9220, in 25 c.c. of water at 28°, gave a D +0'98°, whence 
[4, +13'3°. 

This salt was converted into the free base by the method given 
above. 

d -Histidine crystallises from water in beautiful, colourless, mono- 
clinic plates, forming elongated hexagons. It decomposes at 
287—288° (corr.), and is anhydrous. It is sparingly soluble in cold 
water, easily so in hot water, and almost insoluble in absolute 
alcohol and the other usual organic solvents : 

0 1532 gave 0'2608 CO, and 0 0807 H 2 0. C = 46'4; H=5'9. 

C a H s O,N, requires C=46'4; H-59 per cent. 

Its specific rotatory power was determined in a 2-dcm. tube : 

0401, in 15 c.c. of water at 23°, gave a„ +2-10°, whence 
[«| D +39-3°. 

The mother liquor from the (/-histidine (/-hydrogen tartrate was 
then somewhat concentrated, and inoculated with a trace of tho 

1- histidine d-hydrogen tartrate obtained in the preliminary experi- 
ment mentioned above, when there crystallised 1’65 grams of this 
salt in clear prisms, decomposing at 172—173° (corr.), and on 
concentrating the mother liquors, a further 1’05 grams, equally 
pure. The ultimate mother liquors which continued to deposit 
crystalline material were neglected. 

The melting point of the /-base-d-acid was unchanged by recrystal- 
lising the salt, or mixing it with natural /-histidine (/-hydrogen 
tartrate. The salt was, however, recrystallised, and its specific 
rotatory power was determined in a 2-dcm. tube, and found to be 
in agreement with that of the natural salt at corresponding 
concentrations : 

08625, in 25 c.c. of water at 27°, gave a u + l'20°, whence 

Mo + 17-4°. 

0'8200, in 15 c.c. of water at 23°, gave a D + l'76°, whence 
[«J d +16-1°. 

The recryatallised salt and its mother liquor (=2'7 grams of 
/-base-d-acid) were then recombined, and the base regenerated. 

The specific rotatory power of the latter was determined in a 

2 - dcm. tube: 

04143, in 15 c.c. of water at 26°, gave o D -2 P 02°, whence 
Hd -36-6°. 

This figure being somewhat low, the whole of the regenerated 
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base (11 grams) was converted into the hydrogen tartrate, and 

crystallised from water. . . 

1 -Histidine 1 -hydrogen tartrate crystallises from water m cluster, 
of prisms, which decompile at 234° (corr.). It is sparingly soluble 
in cold water. A specimen of this salt prepared from natural 
histidine had the same melting point and specific rotatory power. 
The latter was determined in a. 2-dcm. tube: 


0 6792 (synthetic), in 15 c.c. of water at 22°, gave a D 1T0 0 , 
whence [a] D -12'1°. 

0'6796 (natural), in 15 c.c. of water at 25 , gave a D - 1 10°, 
whence [a] E — 12' 1°. 

The synthetic salt was then converted into the free base in the 

usual way. , 

Synthetic /-histidine crystallised from water in monoclmic plafis, 
forming elongated hexagons, which decomposed at 28 7 288° 
(corr.). Its decomposition point is not depressed by admixture 
of the base with natural /-histidine, but this is of little importance, 
since it is only depressed about 2 ° by admixture with r-histidine. 
It is sparingly soluble in cold water, easily so in hot water, and 
almost insoluble in absolute alcohol and the other usual organic 


solvents : 


0-1402 gave 0 2358 CO. and 0 0756 H.O. C=45 9; H = 6'0. 
C 6 H 9 0,N 3 requires C=46’4; H = 5'9 per cent. 

Its specific rotatory power was determined in a 2-dcm. tube : 
0-3447, in 15 c.c. of water at 26°, gave a D -l‘75°, whence 
[«]d -38-1°. 


r-a-Hydroxy-fS ylyoxalineA[pi 5)-j>ropionic A cid, 

WTj.ntr 

^ ; l“>C-CH 8 'CH(0H)-C0 2 H. 

This acid results from the action of silver hydroxide on a hot 
aqueous solution of r-a-chIoro-/3 glyoxaline-4(or 5)-propionic acid. 
After the removal of silver chloride, the solution is treated with 
hydrpgen sulphide, filtered from silver sulphide, and concentrated, 
when the hydroxy-acid crystallises out. 

r-a-Bydroxy-^-giyoxalmeA{pT 5 Ypropioiiic acid crystallises from 
water in prisms, which, after drying at 100°, melt at 222° (corr.). 
It contains one molecule of water of crystallisation, which is not 
lost at 100°, pnd is sparingly soluble in cold water or alcohol, but 
readily so in hot water : 



PYMAN: THE SYNTHESIS OF HISTIDINE. 


1401 


01516 * gave 0-2290 C0 2 and 0 0776 H 2 0. C=41'2; H=5'7. 

0 1007* „ 14‘0 cic. N 2 at 16° and 755 mm. N = 16'3. 

C 6 H 8 0 3 N 2 ,H 2 0 requires C— 41'4 ; H = 5’8; N = 16'l per cent. 

Oxydeamlnohistidine, the a-hydroxy-8-glyoxaline-4(or5)-propionic 
acid obtained by the action of silver nitrite on /-histidine hydro- 
chloride, also crystallises with 1H 2 0. It melts at 204° (Frankel, 
gonntsh., 1903, 24 , 229), and is, of course, the optically active 
variety corresponding with /-histidine. 


4(or 5 )-Glyoxalinemet'hylchloromalommide, 
C 3 H s N 2 -CH 2 'CC1(CO-NH 2 ) 2 . 

One gram of ethyl 4(or5)-glyoxalinemethylchloromalonate hydro- 
chloride was dissolved in a mixture of 20 c.c. of concentrated 
ammonia and 10 c.c. of alcohol, and the clear solution kept over- 
night. It was then evaporated to dryness under diminished 
pressure, the residue extracted with absolute alcohol, and filtered 
to remove ammonium chloride, these operations being repeated two 
or three times. The final alcoholic residue occurred as a varnish, 
which gave, with absolute alcoholic hydrogen chloride, 0’7 gram of 
4(or 5) - glyoxalinemctliylchloromalonamide hydrochloride as a 
crystalline precipitate. This salt was dissolved in a little water and 
mixed with absolute alcoholic hydrogen chloride, and on keeping 
separated in very pale bull, long, clear spikes, which darkened at 
240° and decomposed at 245° (corr.). 

It is anhydrous, readily soluble in water, but sparingly so in 
alcohol : 

0 1500 gave 01821 C0 2 and 0 0567 H,0. C=331; H=4 2. 

0‘0805 „ 14'8 c.c. No at 18° and 766 min. N — 21’7. 

0-1858 „ 0-2100 AgCl. Cl=27'9. 

C,HjO,N,Cl,HCl requires C=33-2; H=40; N = 22'l ; 

Cl=28'0 per cent. 

The Wellcome Chemical Wokks, 

Daetfobd, Kent. 


Dried at 100’. 
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CL VIII . — The ‘Interaction of Metallic Oxides and 
Phosphoryl Chloride , Alone and in the Presence 
of Certain Organic Compounds. 

By Henry Bassett, jun., and Hugh Stott Taylor. 

Apatite, (CajPgOg^CaF* and wagnerite, Mg 3 P 2 0 8 ,MgF 2 , are two 
important minerals, the formula of which are usually written as 
indicated, suggesting that the compounds are to be regarded as 
complex derivatives of the metallic fluoride (or, in some cases, 
chloride), in which the halogen is directly attached to the metal. 

There is, however, little experimental foundation for such an 
assumption, and in some ways it is perhaps more probable that the 
halogen is more closely associated with the phosphorus. 

The following investigation was commenced in the hope that by 
preparing simple chlorophosphates and determining their constitu- 
tion, it would be possible to throw light on the nature of more 
complex halogen compounds such as the above. 

We found that when freshly ignited lime and freshly distilled 
phosphoryl chloride were mixed and allowed to remain at the 
ordinary temperature or gently boiled, a well crystallised compound 
was gradually formed, which analysis showed to have the formula 
CaO,2POCl 3 . 

This behaviour is not restricted to lime, and magnesia gives either 
MgO,2POCl 8 or MgO,3POCl s , according to the conditions of the 
experiment. We have also obtained well crystallised compounds, 
MnO,3POCl 3 and ZnO,3POCl 3 , but not in an absolutely pure state, 
owing to various difficulties which will be referred to shortly. Lime 
also yields a compound with three molecules of phosphoryl chloride 
in certain circumstances. 

All the other metallic oxides which we have investigated (CdO, 
CoO, CuO, Ci^O, HgO, A1 2 0 3 , Fe,O s ) react with phosphoryl chloride, 
but apparently not in such a simple manner as do lime and 
magnesia, and the chloride of the metal appears to be the chief 
product. 

As was to be expected, these compounds of phosphoryl chloride 
are extremely sensitive to moisture, and in consequence of this the 
analyses often show low values for the chlorine, and a deficit, some- 
times of several per cent., which it is almost impossible to prevent 
entirely. 

In such cases, if the deficit is taken to be due to the replacement 
of a certain amount of chlorine by hydroxyl, it is found that the 
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atomic ratio of the total chlorine to phosphorus is almost exactly 
as three to one, as it should be, of course, for a compound of 
phosphoryl chloride. 

Having found that phosphoryl chloride and certain oxides readily 
combined to give the compounds above mentioned, the effect of 
solvents on the course of the reaction was investigated. 

It, was found that when lime was added to a solution of phospljoryl 
chloride in acetone, ethyl acetate, methyl benzoate, or ethyl 
benzoate, which had been dried over calcium chloride and redis- 
tilled, a vigorous reaction occurred, which in the first two cases was 
sufficient to cause the solvent to boil. Some hydrogen chloride is 
evolved during this process, and the lime passes into solution. The 
solution on cooling deposits beautiful prismatic crystals, the analyses 
of which correspond very closely with the formulae : 
CaO,P 2 ^s^ 4 >^ 3 ^ 6 ^ 1 Ca0,P 2 0 3 Cl 4 ,2C 4 H ft 0 2 ; Ca0P 2 0 3 Cl 4 ,2C 8 H 8 0 2 ; 
and Ca0,P 2 0 3 Cl 4 ,2C 9 H 1 „0 2 . 

These compounds are clearly the compound CaO,P 2 0 3 Cl 4 crystal- 
lised with two molecules of ketone or ester. In agreement with this 
view is the fact that the organic part of the molecule can be 
changed by simple recrystallisation from another solvent. Thus 
by recrystallising the ethyl acetate compound from acetone, the 
acetone compound is obtained and vice versa. 

Exactly similar organic derivatives have been obtained, using 
magnesium oxide and manganous oxide. 

The formation of these organic compounds is brought about by 
traces of moisture present in the organic solvents, or which are 
absorbed during the course of the experiment, and there is some 
reason for thinking that the moisture acts preferably on the previ- 
ously formed compound CaO,2POCl 3 , rather than on the phosphoryl 
chloride. In any case, the organic compounds can be obtained 
equally well by treating the previously prepared compound 
CaO,2POCl 3 with the organic solvent in which it dissolves, yielding 
a solution from which the organic derivative of the compound 
Ca0,P 2 0 3 Cl 4 crystallises. 

The compounds of pyrophosphoryl chloride, P 2 0 3 C1 4 , obtained by 
us seem of especial interest as confirming the results obtained by 
Besson if.1om.pt. rend., 1897, 124, 1099), who showed that this 
compound is the first product of the action of moisture on phos- 
phoryl chloride which can be isolated. He was, however, never 
able to obtain more than a very small amount of pyrophosphoryl 
chloride in this way. It is therefore of interest to obtain derivatives 
of this compound which indicate quantitative conversion of phos- 
phoryl chloride into' pyrophosphoryl chloride, derivatives, moreover, 
which are well crystallised and well defined. On solution of these 
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in water, orthophosphoric acid is formed immediately and this j, 
in agreement with the behaviour of pyrophoephoryl chloride itself, 
as stated by Geuther and Michaelis (Ber., 1871, 4 , 766). 

No compounds of phosphoryl chloride with oxides have been 
obtained by previous workers, and from what has been said it will 
be seen that the statement found sometimes (Dammer ' Handbuch/’ 
1894 II., 1, 134; Casselmann, Armalrn, 1856, 98, 228) that phos- 
phor^ chloride reacts with metallic oxides to form chloride and 
phosphate of the metal requires qualifying. Gustavson (J. Bun. 
Fhys. Ghem. Soc., 1871, 3 , 225) showed that boron tnoxide and 
phosphoryl chloride react with formation of a double compound, 
BC1 S ,P0C1 S . 

The oxidic compounds described in the present paper sewn of 
especial interest from the fact that any salt-like character is only 
very feebly developed, their behaviour being more typical of that of 
« molecular compounds.” This is unusual in the case of metajiic 
oxides which usually give rise to salts. We consider, however, that 
there is no fundamental structural difference between, for example, 
CaO,2POCl 3 and CaO,2PO(OH) 3 [CaH 4 P 2 0 8 ,H 2 0], and that from 
some points of view the first compound may be regarded as derived 
from the second by replacement of the hydroxyl groups by chlorine, 
It seems to us also that the existence of such compounds as 
CaO,2POCl 3 lends some support to the view that even in compounds 
Hke apatite and wagnerite the halogen is directly attached to 
phosphorus. We are seeking further evidence in favour of this 
view. 

We hope to discuss the precise nature of-the compounds of phos- 
phoryl chloride and pyrophosphoryl chloride in another paper, as 
well as the mechanism of the reaction between phosphoryl chloride 
and metallic oxide which leads to the formation of metallic chloride 
in certain cases. 

Experimental. 

Reactions between Oxides and Phosphoryl Chloride. 

Jn the following experiments the freshly ignited oxide was added 
to excess of freshly distilled phosphoryl chloride. The mixture 
enclosed in a sealed tube was, except when otherwise stated, heated 
to 110° in an oil-bath until examination showed that the oxide had 
reacted completely. The crystalline solid was then collected, and 
drained on perous plate in a desiccator containing potassium 
hydroxide and sulphuric acid until dry and powdery. In all these 
operations precautions were taken to exclude moisture as far as 
possible, 

Ca0 1 2P0Cl s , The quantities of lime and phosphoryl chloride 
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topped Averaged about 0-66 gram and 10 c.c. respectively The 
U was gradually converted into a crystalline powder consisting 
of small, rectangular prisms, The length of time required for thk 
transformation varied considerably, but was never , 

,m n, «**., ,rr»X“" 

Found: CaO=16'16, 16-22, 15-15 • p ft 
Cl=58-5«, 56-16, 57-89. ’ 2 ‘ 

jJaO,2POCl s requires CaO = 15'43 ; P 2 0,=39-l 


38-62, 39-33, 39-92; 


_ , -- I Cl -58-64 per cent. 

:£Xzss; i S a S*.1‘ *S5 

completion before a further change sets in Thi tU “ e 
contents of the tube to become pajy, *> 

very fine solid. We have not been able^tr, of a 

analyses of this solid owing to the difficulty of , Batlsfactor y 
the excess of phosphoryl chloride but thol Separatm? Jt from 
to the formation of a compound CaO,3POCl ™ P<>illt 

The compound CaO,2POCl, is ercwllnri^. . ... , 

and dissolves at once in water yielding a T * "V 0 moisture ’ 

MgO,2POCl s a»4 MgO 3POC1 “' d Soluti “- 

more readily with phofphojl cLi^T^r' ’ f " 

probably chiefly due to the fart tW tu d0 ® 5 Ime ’ w ^ lc * 1 * s 
markedly soluble in phospborvl hi 4 ma f= nes ™n> compound is 
compound is insoluble ” ^ wiereas «* ««»» 

On beating magnesium oxide and phosnhorvl ohlorin ■ 
tube to 110° one of two thin™ ml . 3 h londe in a 5ea J«i 

slowly converted into a crvstallin 7 aPP j" 1 Mfiler fcl “ oxid6 ia 
evidence of solute or L~ TTt ^ 

The solution obtained in the Sr 7 n 6 mly dissolve ' 

defined erystl ^ IX , 1 ^ 'T ( ® ^ “ d 
supersaturated for a considerable time. g remain 

**-« ttStSST 'wgoioa case C0B5ists ° f Mg0 ’ 2Pocl 3> 

nS&T P A=42-3 8; CJ = 6295. 

MgO,2POCI 3 requires MgO = ll- 6 0; P.& = 40‘88- 
„ 01=61-33 per cent ' 

M M nX 7 ' 8i P A=«-3; Cl =63 '2. 

%0,3P0C1 3 requires MgO=8 07; P 2 O s =42-52- 
Cl= 63'79 per cent. * ’ 
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The phosphoryl chloride in these compounds is relatively loosely 
held. It can be slowly removed by simply washing with light 
petroleum or by the action of heat. Then again the ehemi»] 
behaviour of the compounds described is very similar to that 0 j 
phosphoryl chloride itself. Thus, when the compound CaO^POClj 
is treated with moist air or alcohol, all the chlorine is removed as 
hydrogen chloride ; whilst one molecule of CaO,2POCl 2 reacts win 
8 molecules of aniline or 12 molecules of ammonia just as two 
molecules of phosphoryl chloride would. 

Prom this behaviour it is to be concluded that the compounds 
described in this paper belong to that large group of compounds 
called, somewhat vaguely, "molecular compounds.” 

MnO,3POCl a . — Manganous oxide is slowly converted into a verv 
pale pink substance when heated to 110° with phosphoryl chloride 
This seems to consist chiefly of manganous chloride with a consider 
able amount of the compound MnO,3POCl s . The latter is sparingly 
soluble in phosphoryl chloride, which renders its separation from 
the manganous chloride possible. The mixture of manganous oxide 
and phosphoryl chloride is sealed up in a fairly long, stout tube 
bent at an angle of about 90°. The materials are heated in one 
limb to 110° until the liquid is saturated, when it is carefulh 
decanted into the other limb, where, on cooling, crystals of tlie 
compound MnO,3POCl 2 are deposited. The liquid is then poured 
hack into the other limb and again saturated, and these processes 
continued until sufficient crystals have accumulated. The tube is 
then opened, and the solid products separated for analysis. It is 
not easy to obtain more than a small quantity of the compound in 
this way, and owing to the smallness of the crystals the difficulty 
of separating and handling it is intensified. The result is that a 
considerable amount of moisture is almost inevitably absorbed, so 
that the analyses are not very satisfactory : 

Found : MnO = 1314; P,0 5 -4]'3; Cl=53'52. 

MnO,3POCl 3 requires MnO = 13'35; P„0,=40 08; 

Cl = 6012 per cent. 


. A T 1 a ' llowln g for the oxygen-equivalent of the chlorine there 
“ a ° eficit of 4 44 per cent, due to moisture absorbed during the 
handling and in the desiccator, this moisture being partly present 

as such, and having partly reacted with the chlorine to evolve 
hydrogen chloride, 


Imring one experiment the formation of large, pink crystals 
could Sel | V 1 , \ f ne S *j age ' Tllese were not, however, separated, and 
l Ded again - The ‘ v ver 7 possibly consisted of the 
poun nO,2POCJ d , for we have obtained a beautiful ethyl 
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acetate derivative of this compound,. MnO,P 2 O Jj Cl 1 ,2C 4 H 8 0 2 , -which 
will be described presently. 

Action of Phosfhoryl Chloride on Zinc Oxide . — Large amounts of 
dne oxide will dissolve in phoaphoryl chloride at the ordinary tem- 
perature with considerable ease. If the phosphoryl chloride be in 
moderate excess, about ten days are required for complete solution ; 
the less the excess of phosphoryl chloride the longer is the time 
required, and the more viscous is the resulting clear solution. When 
the reagents were mixed in the proportion of one molecule of zinc 
oxide to two of phosphoryl chloride, and the tube left on its side 
so as to bring a large surface of the oxide in contact with the liquid, 
a homogeneous solution which was so viscous as almost to constitute 
a glass was obtained after six months. 

A mixture in the proportion of one molecule of zinc oxide to 
three of phosphoryl chloride had, after three months, deposited 
crystals consisting chiefly of small, rhombic plates, possibly mixed 
with some of another kind. The solution, originally viscous, was 
uow quite mobile. 

Analysis of the crystals gave : 

Found: ZnO = 22'40; P 2 0 5 =32'86; Cl = 56-81. 

Allowing for the oxygen equivalent of the chlorine, we have 
112-07- 12-80 = 99-27, showing a deficit (moisture) of 0’73 per cent. 

This corresponds very closely with a mixture of 76- 93 per cent, 
of the compound ZnO,3POCl s and 23 07 per cent, of zinc chloride. 

The action of heat on the clear solutions of zinc oxide in phos- 
phoryl chloride is somewhat peculiar. On raising the temperature 
they become turbid, and gradually separate into two liquid layers, 
the lower of Which is more viscous than the other. The temperature 
at which this separation begins depends on the concentration of 
the zinc oxide. The greater the concentration the lower is the tem- 
perature required. If too little ziuc oxide is present, no separation 
may occur, even at 100°. With one gram of zinc oxide in about 
15 grams of phosphoryl chloride, separation into two layers began 
at 56°. On gradually raising the temperature, while more and more 
of the lower viscous layer separated, it at the same time gave off 
bubbles of the more mobile liquid, and became in consequence still 
more viscous. The mutual solubility of the two liquids clearly 
diminishes with rise of temperature; on cooling, the two again mix 
completely. 

An experiment was performed in which a solution of zinc oxide 
in phosphoryl chloride was heated to 100° in a wide tube sealed 
at one end to a narrow one. The tube was held vertically, so that 
tbe viscous liquid collected in the narrow part. Widen separation 

VOL. xeix. 4 y 
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was complete, the tube was removed from the bath, and inverted to 
separate the mobile from the viscous liquid. The latter on cooling 
became almost a glass, and the portion of the tube containing it 
was cut off. It was weighed, and the contents analysed . 

Found: ZnO =21-24; P 2 O d = 36 ' 45 i 
ZnO,2POCl s requires ZnO = 20-96; PA"** 60 ; Cl = 54-81 per cert. 

It is doubtful whether such a product can be regarded as a definite 

m Tc°Uon of Phosphoryl Chloride on Other Oxides.- Cadmium, 
cobaltous, cupric, cuprous, mercuric, ferric, and aluminium oxides 
all react with phosphoryl chloride, both at the ordinary temperature 
and when heated to 100°, but the rate of reaction is in most cases 
slow, and varies considerably. In all cases the colour of the product 
formed is that of the anhydrous chloride, of which it seems chiefly- 
composed. We have only actually separated and analysed the solid 
in the case of cadmium and cupric oxides. In the case of ferric 
oxide a large amount dissolves in the pho6phoryl chloride, which 
becomes dark reddish-brown. 

Owing to the difficulty of separation, the analysis of the cadmium 
product was not satisfactory, but was sufficient to show that one 
was dealing with a mixture containing a large percentage of 
cadmium chloride. 

The product obtained from cupric oxide could be more easily 
handled, and two experiments gave the following analytical 
results : 

Found: CuO= 46-96,55-51;PA =:i4 ' 31 » 16 ' 36 ; CI=46'54, 37-51. 


The second experiment was carried out in a sealed tube, and 
several weeks were required for all the oxide to react. The analysis 
corresponds closely with a mixture of 25'48 per cent, of copper 
metaphosphate * and 74'52 per cent, of cupric chloride, although 
there is slightly too much copper, probably present as unaltered 
oxide. 

In the. first experiment, which was carried out in a flask fitted 
with ground-in air condenser and calcium chloride drying tube, 
the reaction only required twenty-four hours, but the analysis shows 
a deficit of 2'77 per cent. If this is regarded as moisture which has 
replaced chlorine by hydroxyl, the analytical figures would indicate 
a mixture of 38'97 per cent, of the compound CuO, 2POC1 3 and 
61 03 per cent, of cupric chloride. 

Compounds of the Type M0,PAC1 4 ,2X (where X = the organic 


* On treating, the product with water a ^late-coloured solid (probably the 
metaphoaphate) separated, which only dissolved slowly after the addition of nitric 
acid. 
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solvent). These were all obtained by adding the freshly ignited 

oxide to a solution of phoaphoryl chloride in the organic liquid, 
which had been dried over calcium chloride and freshly distilled. 
It is best to only use a little more than two molecules of phosphoryl 
chloride to one of oxide. Solution was assisted when necessary by 
gentle heating, the mixture being contained in a flask with 
ground-in air condenser closed by a calcium chloride tube. The 
solution was then allowed to crystallise in a desiccator containing 
solid potassium hydroxide and concentrated sulphuric acid. The 
crystals separating were washed with a small quantity of the 
solvent, drained on porous plate in the desiccator, and analysed. 
Under these conditions sufficient moisture was present in the Bolvent 
or absorbed during the experiment to effect the displacement of the 
two atoms of chlorine. The hydrogen chloride thus formed can bo 
absorbed and estimated, as was actually done in one or two cases. 
On solution in water these compounds aro completely decomposed 
with separation of the organic portion of the molecule — which in a 
few cases was directly estimated. As a rule, however, it was 
obtained by difference. 

Ca0,P 2 O 3 Cl 4 ,2(CH 3 , CO , CH3).— This forms beautiful transparent 
crystals several mm. long, which are sparingly soluble in cold 
acetone. During the preparation of this compound the solution 
becomes brown owing to the condensing action of the liberated 
hydrogen chloride on the acetone. By carefully washing the crystals 
they can be obtained colourless, and then keep fairly well in a sealed 
tube. If not properly washed they soon become brown : 

Found: CaO = 13-73, 13-48; P 2 0 5 =33'23, 34 20; CU3313, 34'OS; 
C 3 H 6 0 (by diff.) = 27-37, 25 92. 

Ca0,P 2 O 3 Cl 4 ,2C 3 H 6 O requires CaO = 13 21 ; P 2 0 3 =33 49 ; 01=33 45 ; 

C 3 H 6 0 = 27'39 per cent. 

In the second experiment the crystals had been left for forty-eight 
hours in an evacuated desiccator containing sulphuric acid, and had 
evidently lost a little acetone. 

Mn0,P 2 O 3 Cl 4 ,2(CH 3 - CO'CH 3 ). — In this case a considerable 
amount of manganous chloride is formed, from which the acetone 
solution must be decanted. On crystallisation, small prisms of a 
pale pink colour are obtained. The analysis is not very satisfactory, 
probably owing to the presence of a certain amount of manganous 
chloride : 

Found: MnO = 16'44; P,O s =31-66; Cl = 3314; C 3 H 6 0 (by 
diff.)=26'24. 

Mn0,P 2 0 3 Cl 4 ,2C 3 H e 0 requires MnO = 16 78; P.,0^33'59; 

Cl=33'55; C 3 H 0 O = 23‘65 per cent. 


4 Y 2 
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C a 0,P 2 0 3 Cl 4 ,2(C 2 H 6 -0-00-CH s ). - This compound crystallise, 
readily in long prisms, only sparingly soluble in cold ethyl acetate: 

Found: CaO = n-69; P 2 0 6 =29'57; 01=29-14; C 4 H 8 0 2 (bj 
diff.)= 36-27. 

Ca0,P s 0,a4,2C 4 H 8 0 2 requires CaO=ll'57; P 2 0 6 =29'34; 

01=29 31; C 4 H 8 0 2 =36'39 per cent. 

Mg 0 ,F 2 0 3 Cl 4 , 2 (C 2 H s - 0 -C 0 -CH,,).-ThiB was prepared in just the 
same way as the calcium compound. The ethyl acetate solution has, 
however, a marked tendency to remain supersaturated. Fine crystals 
can be obtained, very similar to, but larger than, those of the 
calcium compound. The prisms are fairly broad, and may be from 
0'5 to 1‘0 cm. long: 

Found: MgO=8'55, 8 56; P 2 O 5 =30 57, 28-84; Cl=30-70, 30-48; 
C 4 H 8 0 2 (by difi.)=37'10, 39’00. 

MgO,P 2 0 3 Cl 4 ,2C 4 H 8 O 2 requires MgO = 8'74; P 2 O 6 =30'32; 

01=30-28; C 4 H 8 0 2 =37 59 per cent. 

The second analysis refers to a preparation obtained from the 
action of ethyl acetate on previously prepared MgO,3POCl 3 . 

Mn0,P 2 0 3 Cl 4 ,2(C 2 H 5 -0'C0-CH 3 ).— A small quantity of mangan- 
ous chloride is commonly formed in this preparation, from which 
the solution is decanted into the crystallising dish. The compound 
forms magnificent pink prisms, somewhat resembling cubc3, and 
several mm. long : 

Found: MnO = 14'25; P,O s =28-34; Cl=28 76; C 4 H 8 0 2 (by 
diff.)=35-ll. 

Mn0,P 2 0 8 Cl 4 ,2C 4 H 8 0 2 requires MnO = 14 22; P 2 0 6 =28'48; 

Cl=28'44; C 4 H 8 0 2 =35’27 percent. 

This compound is clearly derived from the compound 
MnO,2POCl 3 , although we have not actually obtained that 
compound itself. 

Ca0,P 2 O 8 Cl 4 ,2(C 2 H 5 , 0 , C0'C 6 H i ). — This is a white compound, 
crystallising in small prisms, moderately soluble in hot ethyl 
benzoate. ’ On solution of the solid in water, the ester, being 
insoluble, separates out. It was collected, dissolved in ether, the 
ethereal solution washed and dried, the ether driven of, and the 
residual ester weighed : 

Found: CaO=8'50; P 2 0 5 =22-21; 01=20 88; Cj,H u 0 2 = 50-0 (by 
difl. =55 46). 

Ca0,P 2 0 3 Cl 4) 2C 9 H Ill 0 2 requires CaO-921 ; P 2 0 6 =23'35; 

CI=23'32; C 9 H I0 O 2 =49’34 per cent. 

The solid analysed contained a small quantity of adhering ester, 
which it is impossible to remove completely on porous plate. On 
this account, in the following preparation of the methyl derivative 
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the free ester was removed by distillation at 100° in a Topler 

vacuum. 

Ca0,P ? O 3 Cl,,2(CHj-0’C0-C t H 5 ) : 

Found: CaO=9'75; P,,0 5 =24'97; 01 = 23-25; C s H,0, (by 
diff.) =47-27. W 

Ca0,Ps.0 3 Cl 4 ,2C 8 H 8 0 s requires CaO=966; P 2 O f -24'48; Cl=24'45; 
C«H 8 O a =46'90 per cent. 

Xccrystallitation of CaO.PjOA^^-CO-CHj) from Ethyl 
A relate. — One gram of freshly prepared 

CaO,P 2 03Cl4,2(CH 3 -00-CH 3 ) 

was dissolved by the aid of heat in about 15 c.c. of freshly distilled 
ethyl acetate. On cooling, there was an abundant separation of 
crystals, which on analysis gave the following figures, showing that 
they consisted of the ethyl acetate compound : 

Found: CaO = 12-02; P 2 0 5 =29'97; 01 = 29-33; C.H.O„ (by 
diff.) = 35-29. '• u 

Ca0,P s 0 8 Cl t ,2C ( B B 0, requires CaO = ll'57; P,0 5 =29'34; 
01=29-31 ; C,H s O,~, 36 39 per cent. 

A similar experiment to the above was carried out, starting with 
the ethyl acetate compound, and recrystallising it from acetone. 
Crystals of the acetone compound resulted. 

Experiments with Diethyl Oxalate, and Ethyl Triehloroacetate. 

It has already been mentioned (p. 1405) that from the behaviour 
of mixtures of lime and phosphoryl chloride at 25° it is probable 
that a compound, CaO,3POCl 3 , is finally formed at that temperature 
by continued action of an excess of phosphoryl chloride on the 
compound CaO,2POCl 3 formed first of all. 

The existence of the compound CaO,3POCl 3 has been confirmed 
by experiments carried out in presence of diethyl oxalate or ethyl 
triehloroacetate. " J 

Lime dissolves fairly readily in a mixture of phosphoryl chloride 
and either of these esters when heated to 110°. It is advisable to 
use about ten parts by weight of phosphoryl chloride and thirty 
parts of ester to one part of lime. Solution of the lime is complete 
m about twenty-four hours, and on cooling well formed crystals 
slowly separate. About a week was required for complete separa- 
tion from the oxalate solution, which yielded brilliant, rhombo- 
e ra P nsms About 2 mm. long. Unfortunately, in spite of their 
appearance, these crystals did not consist of one compound only, 
t seems clear that what happens is as follows : Firsts of all, either 
the compound CaO,2POCl 3 or CaO,3POCl s or a mixture of both 
is formed, aecordmg to the concentrations employed. Under the 



influence of any traces of moisture present the oxalic ester deriva 
tive of the compound Ca0,P 2 0 3 Cl 4 is formed from the c0m P 0Ul >d 
CaO,2POCl 3 . Moisture also acts on the compound CaO,3POCl s , 
replacing chlorine by hydroxyl, with formation of compounds incap. 
able of combining with organic esters, etc. It seems certain that 
the power of adding on these organic molecules is confined to the 
compound^ of the general formula M 0 ,Pg 0 3 Cl 4 . 

The results obtained in presence of oxalic and trichloroacetic 
esters can he explained in this way, but, owing to the complicate^ 
nature of the problem, it is unnecessary to give more than one 
analysis, and that mainly to show that the compound CaO,3POClj 
is formed. The analysis refers to a well crystallised preparation 
from an oxalic ester experiment : 

Found: Ca0 = 10'00; P 2 O a =37'10; Cl=52’25; C 6 H M 0 4 (by titrj. 
tion with KMn0 4 )=5'19; H.,0 (by diff.) = 7*23. 

Ca:P— 1 :2'92. 


Reaction between lime and Pliosfhoryl Chloride in Presence of 
Ether. 

In absolute ether lime reacts slowly with phosphorvl chloride to 
give the compound CaO,2POCl 3 . This conversion can be effected 
in a sealed tube at 25° in somewhat longer than three weeks. A 
tube sealed up for that length of time gave a solid, which on analysis 
gave the following analytical figures : 

Found: CaO = 17'42; P.,0 5 =37'15; Cl = 5211. Deficit (ether) = 
5-08. 

Ratio : Ca : P : Cl : Ether = 124 : 2 08 : 5 88 : 0 28. 

Even with the above precautions a small quantity of the com- 
pound CaOjPjOjClj^CjIlKiO appears to have been formed. Tie 
lime, moreover, is not completely converted. 

If the reaction is carried out in a flask fitted with air condenser, 
and no special precautions are taken to ensure that the ether is 
absolutely free from moisture, the reaction occurring is much more 
energetic, the ether being sometimes caused to boil. Under these 
conditions larger proportions of the pyrophosphoryl chloride deriv- 
ative are obtained : some of the compound CaO,2POCl 3 is, however, 
always present, and owing, moreover, to the fact that the ether 
compound begins to separate before all the lime has passed into 
solution it is difficult to obtain a pure product'. The best preparation 
of tbe ether compound which we have obtained was got by the 
continued action of ether on an oxalic ester preparation. The final 
product of the action of ether consisted of small, brilliant rhombo- 
hedra. On solution in water it was evident that the crystals 
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contained considerable quantities of ether, although titration -with 
permanganate showed that about 10 per cent, of the organic portion 
of the molecule was oxalic ester and not ether : 

Found : CaO=12*57; P 2 O 9 =31'20; Cl = 2951; C 6 H 10 O 4 = 2'66; 
C 4 H 10 O (by diff.) =30-71. 

Ca0,P 2 0 3 d 4 ,2C 4 H 1() 0 requires CaO = 12-28; P 2 0 6 = 31'14; 
01=31*11 ; C 4 H 10 O = 32'45 per cent. 


Reactions of Zinc, Cadmium , Cobaltous , and Cupric Oxides with 
Phosphoryl Chloride in Presence of Ethyl A cetate. 

We have been unable to obtain any crystalline organic derivatives 
from the interaction 'of zinc oxide, phosphoryl chloride, and ethyl 
acetate. 

In the case of cadmium oxide a white powder, seen to be crystal- 
line under the microscope, was formed. It was quite insoluble in 
ethyl acetate, and the analysis gave the following figures: 


CdO. 

Y,0y 

Cl. 

Kthyl acetate 
(by diff.). 

... 57-20 

5-48 

33-35 

11-49 

... 49*11 

7*25 

31-96 

18-88 


The white solid is evidently a mixture of the compound 
Cd0,P 2 0 3 Cl 4 ,2 (C 4 H 8 0 2 ) 

and cadmium chloride (the latter apparently being combined with 
a. variable amount of ethyl acetate of crystallisation). Experiment 
I, for example, can be apportioned as follows : 

As Cd0,P 2 0 3 Cl 4 ,2(C 4 H 8 0 2 ) . . . CdO=4*94; P 2 0- = 5 48; Cl = 5'48; 
C 4 H )j 0 3 =6‘78 J leaving (by difference) as CdCl 2 . . . CdO = 52-26; 
Cl = 27‘87; C 4 H 8 0 2 =4'71 per cent. 

Atomic ratio : Cd : Cl in the latter = 1 : 1*93. 

The reaction between cobaltous oxide, phosphoryl chloride, and 
ethyl acetate leads to the formation of a blue solution, from which 
nothing could be crystallised suitable for analysis, and of a blue 
solid which was simply cobalt chloride combined with some ethyl 
acetate. 

With cupric oxide the course of the reaction is somewhat similar 
to that followed in the case of cadmium oxide. If large quantities 
of cupric oxide and phosphoryl chloride, in proportion to the ethyl 
acetate, are used, the reaction may be very vigorous. No copper 
passes into solution. The solid product appears to be more complex 
than in other cases, and is probably a mixture of the compounds 
CuPoO 0 , Cu 0,P 2 0 3 C1 4 ,2(C 4 H 8 02), and cupric chloride (combined 
with some ethyl acetate), as evidenced by the following analytical 
figures : 
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CnO. PA- 

Expt. 1 38’88 24*58 

Expt II 39 33 14-58 


Ethyl acetate 
Cl. (by diff.). 
33-59 10-52 

35'51 18-68 


In conclusion, wo wish to thank Messrs. R. Kingan, F. 0. Rice, 
and E. T. Williams for assistance in preparing some of the 
compounds described above. 

William Gossage Laboratory, 

University of Liverpool. 


CLIX.— Some Reducing Actions of Mercury. 

By David Borar. 

It is stated by Kircbman (Arch. Pharm., 1872, 200, 203) that 
mercury is oxidised when agitated with a solution of potassium 
permanganate, mercurous oxide being formed if the solution is 
cold, and mercuric oxide if the solution is hot. At the suggestion 
of Dr. E. P. Perman I have investigated the action of mercury on 
potassium permanganate and on a number of other substances. 

In all the experiments the solutions were agitated with mercury 
in a stoppered bottle, and at the ordinary room temperature unless 
otherwise stated. The mercury used was purified by the ordinary 
methods, and no doubt contained traces of other metals. 

Potassium Permanganate . — No action takes place between dry 
potassium permanganate and mercury. In the presence of water, 
however, reduction of the permanganate takes place readily. With 
excess of mercury the reduction is complete, and the amount of 
potassium hydroxide formed from a known amount of permanganate 
was determined by titration with standard acid. Experiments were 
also made in which permanganate was in excess, and the amount 
required to oxidise a given weight of mercury was determined. The 
results of these experiments show that all the potassium in tie 
permanganate is converted into potassium hydroxide, part of which 
seems to form adsorption compounds or unstable manganites with 
the manganese dioxide formed. As a mean of three experiments it 
was found that 1 gram of mercury reduces 0 519 gram of perman- 
ganate. these results indicate that the reaction between mercury 
and potassium permanganate takes place in accordance with tic 
equation : 

K,Mn 2 O s + 3Hg+ H„0 = 2KOH + 2MnO, + 3HgO. 
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Potassium Dichromate .— Mercury does not: reduce neutral solu- 

ns of potassium dichromate to any extent measurable by ordinary 
analytical methods. In the presence of hydrochloric acid, however, 
reduction takes place readily. Experiments were made in which 
excess of mercury was used, and others in which excess of dichromate 
was taken. The former showed that the dichromate was completely 
reduced to chromium chloride, and the latter that the amount of 
dichromate reduced by a given weight of mercury was constant 
providing that too large a quantity of hydrochloric acid was not 
taken. It was found as a mean of five experiments that 1 gram 
of mercury reduces 0'2452 gram of dmhromate. The precipitate 
obtained in the various experiments was tested for mercurous 
chromate and mercuric chloride, neither of which could be detected, 
and the precipitate was found to consist of mercurous chloride only. 
Prom the equation : 

K 2 Cr 2 0, + 6Hg + 14HC1 = 2KC1 + Cr.Cl, + 3Hg,Cl, + 7H,0, 

1 gram of mercury reduces 0 2456 gram of dichromate. The number 
found by experiment is in good agreement with this number. Hence 
the equation given probably represents the reaction which lakes 
place. 

Ferric Salts . — A solution of ferric chloride in water is readily 
reduced by mercury. Iron alum in the presence of hydrochloric 
acid is also reduced, but without the addition of hydrochloric acid 
reduction does not take place to any extent. Using mercury as 
reducing agent and titrating with standard dichromate in the usual 
way, the amount of iron in iron alum is found to he 1161 per cent. 
The theoretical number is 11 '59 per cent. 

The amount of iron in haematite was determined by using 
mercury as reducing agent, and again using stannous chloride as 
reducing agent. The amount found was 9U30 per cent, by the first, 
and 91'16 per cent, by the second method. 

Reduction takes place rapidly, especially if the solution is heated 
to 60 — 70°. The precipitate of mercurous chloride which forms 
during the process settles down rapidly from the hot solution, 
having the liquid clear. The presence, however, of comparatively 
large quantities of mercurous chloride does not affect the titrations 
appreciably. 

The results obtained show that mercury may well be employed 
as a reducing agent for ferric compounds in the estimation of iron, 
and this method is less troublesome than the usual methods. 

Potassium Persulphate . — On shaking a cold solution of potassium 
persulphate with mercury a slight, black precipitate was first 
formed, and then a white precipitate, which slowly changed to a 
lemon-yellow colour on keeping. The solution became acid, and 
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potassium sulphate remained in solution. In a hot solution, ho,,, 
ever, the yellow precipitate was formed almost immediately. This 
precipitate was insoluble in water, but soluble in dilute sulphuric 
acid. It decomposed on heating into mercury, oxygen, and sulphur 
dioxide. Mercuric sulphate readily gives the yellow basic sulphate 
with water, whereas mercurous sulphate does not, even on boiling 
Hence the changes which take place are probably as follows : 

+ 2HjO = 4KHS0 4 + 0 2 . 

4KHS0 4 + 0., + 2Hg-2K,S0 4 + 2HgS0 4 + 2H 2 0. 

3HgS0 4 + 4H,0 = HgS0 4 ,2Hg0,2H 2 0 + 2H 2 S0 4 . 

Coyrptr Sulphate. — A fairly good yield of cuprous chloride was 
obtained by shaking mercury with copper sulphate solution and 
excess of hydrochloric acid. 

Nitrobenzene. — Mercury in the presence of hydrochloric acid was. 
found to reduce nitrobenzene to aniline, but only to a small extent, 
even on heating. 

The action of mercury was also tried on potassium nitrate in 
neutral aud in acid solution, but no change could be detected, 
Solutions of potassium chlorate and sodium peroxide also had no 
action on mercury. 

After the work of which this paper gives a brief account bad been 
completed, my attention was called to a paper by Caniegie (Trans., 
1888, 53, 471) on the reduction of ferric salts by finely divided 
metals. Carnegie found that many metals, amongst them mercurv, 
will reduce solutions of ferric salts, hut does not point out that 
mercury can be used conveniently aud possibly with advantage in 
the estimation of iron in ferric compounds. Previous work on the 
action of potassium permanganate on mercury, for example, that by 
Giles ( Chern . News, 1867, 15, 204), does not appear to have been 
carried out quantitatively. 

In conclusion, my best thanks are due to Dr. E. P. Perman for 
many helpful suggestions and advice. 

University College, 

Cardiff. 
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ILX ,— Electromotive Forces in Alcohol. Part I. 
Concentration Cells with Electrodes Reversible to 

Chlorine Ions. 

By Arthur Lapwoeth and James Ribdick Partington. 

hs work described in the present paper was begun in connexion 
lith the study of equilibria between electrolytes in alcohol, and in 
larticular of the equilibrium between mineral acids, alcohol, and 
pater. 

The potential differences which it was desired to estimate being 
jomparatively small ones, it was necessary, in the first instance, to 
^certain whether it was possible to obtain consistent results with 
xmcentration cells, reproducible within not more than two or three 
hillivolts, when anhydrous alcohol was used as cell liquid. The 
experiments were carried out with dissolved hydrogen chloride as 
electrolyte, for it was necessary to know as nearly as possible the 
transport numbers of its ions, for experiments to be undertaken later 
with the hydrogen electrode. 

1 Numerous instances of measurements of potential differences in 
alcohol are to be found in the literature, but the few which appeared 
to bear directly on the points in question showed certain discrepan- 
cies which led us to re-investigate the subject. The following records 
are the most pertinent to the present inquiry. 

Cattaneo (Alti S. Accad. Lined, 1897, [vj, 6, i, 279) determined 
by Hittorf’s method, the transport numbers for the chlorine ions in 
solutions of hydrogen chloride in various solvents, and obtained 
the following results : 

In water, 0'224; ethyl alcohol, 0 205; methyl alcohol, 0'236; 
amyl alcohol, 0‘240 ; glycerol, 0237 ; ethyl alrohol + chloroform, 
0'209; ethyl alcohol-)- ether, 0'218. 

This worker compared these with the number 0'214 calculated by 
Kohlrausch from Hittorf’s results with aqueous hydrochloric acid, 
and drew the conclusion that the influence of the solvent was almost 
inappreciable. More recent determinations, however, have shown 
that the value O' 214 for aqueous solution is considerably too high. 
Thus Bein ( Zeitsch . physikal Chem., 1898, 21, 1) obtained the' value 
0*166, Bogdan ( ibid ., 1901, 37, 673) 0174, and Joachim ( Dm ., 
Berlin, 1905) 0167, whilst the results of Noyes and Sammet 
(Zeitsch. physikal. Chem., 1903, 43, 49) point to a value very close 
to 0167 as the correct one (compare also Noyes and £ato ( J . Amer. 
Chem. Soc., 1908, 30, 318). The conclusion drawn by Cattaneo 
thus appears to have a slender foundation. 
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Campetti ( Jakrb . Elehtrochem., 1895, 1, 22) determined the 
transport numbers of the anions in solutions of lithium chloride 
and silver nitrate in water, methyl alcohol, and ethyl alcohol. The 
values obtained for the former salt being 0*705, 0 64, and O' 700 
respectively in these solvents. 

Carrara (Gazzetla, 1896, 26 , i, 19; 1903, 33 , i, 241 ; compare also 
Jahrb. Elehtroehem 1897, 3, 12 and 13) obtained limiting values 
for conductivities of numerous salts, in water and in methyl alcohol, 
which were independent of concentration. Using Campetti’s values 
for transport numbers in methyl alcohol, the mobilities of numerous 
ions in this solvent at 25° were calculated, and the following may 
be recorded here: Li*, 27*83; Na’, 37*33; K , 46*10; H\ 85*53 or 
82*5. These were virtually independent of concentration, and their 
relative values were affected by the change of solvent from water 
to methyl alcohol, to an extent not exceeding 10 per cent, in anv 
instance. 

Dempwolff (Phy nihil. Zeitnch., 1904, 5, 637) measured by 
Hittorfs method, and by the electromotive forces of concentration 
cells, the transport numbers of the ions of the haloid salts of 
potassium in methyl alcohol, and found throughout much the same 
behaviour as with aqueous solutions, but the number for the anion 
was consistently and considerably lower than that for the aqueous 
solutions. 

Vollmer (Ann. Phys. Chcm., 1894, [iii], 52 , 328) measured with 
great care the conductivities of a number of salts in ethyl and 
methyl alcoholic solution. His results show that over the range of 
temperature followed, the limiting value for a given salt in methvl 
alcohol and ethyl alcohol at 18° may be calculated roughly from 
that in water at the same temperature by multiplication with the 
factors 0'73 and 0 34 respectively. The temperature-coefficients 
were hardly different from the temperature-coefficients of the 
fluidities of the respective solvents. 

The present authors have experimented with two types of concen- 
tration cells containing hydrogen chloride in absolute alcohol as 
electrolyte; these contained electrodes of mercury and silver respec- 
tively, with mercurous chloride and silver chloride as depolarisers. 

It was to be anticipated that the use of an easily oxidisable 
solvent such as alcohol would probably lead to experimental diffi- 
culties not met with when water is employed. Nevertheless, it was 
finally found possible, with the precautions described in the prac- 
tical section of this paper, to obtain consistent potential differences, 
and to reproduce these with solutions of given concentrations within 
three millivolts at most. 

The values for the transport numbers of the ions as calculated 
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fiom these results showed a very striking divergence from those 
obtained with aqueous solutions, that for the anion being about 
0 35, in contrast to 0'17, as is obtained with aqueous hydrochloric 
acid. There are, however, many reasons for believing that this result 
js not very far from the correct one, as the following considerations 
may serve to show, and these give the authors confidence in 
recording the results of their experiments at the present juncture. 

In the first instance may be cited the results of Carrara already 
referred to, from which a value for the transport number for 
chloridion in methyl-alcoholic hydrogen chloride can be calculated 
as 0'36'f. It is remarkable that so striking a result should not 
have attracted considerable interest as having an obvious bearing 
on the solvate theory; even in the comprehensive treatise of Jahn 
("Grundriss der Electrochemie,’’ 1905) the principal numerical 
results obtained by Carrara are given, but no special attention is 
drawn to the anomalous value of the relative mobility of the 
hydrogen ion. 

Secondly, the work of Vollmer, already dealt with, on conductivi- 
ties in absolute ethyl alcohol, probably attained a high degree of 
accuracy, and bis numbers can hardly be explained on any assump- 
tion other than that the relative velocities of most ions, in all the 
salts examined by him, are nearly the same in water, methyl alcohol, 
or ethyl alcohol, although the absolute velocities are, of course, 
entirely different. If this be tho correct interpretation of his 
results, then the transport numbers for the ions of the salts are 
nearly the same in the three solvents, and the absolute value of the 
mobility of chloridion in ethyl alcohol may be nearly estimated by 
multiplying the molecular conductivity of lithium or sodium chloride 
at infinite dilution in that solvent by the transport number of 
chloridion in water. 

The values of A x obtaiued by Vollmer for these two salts were : 

Aj* . 

In water In ethyl alcohol In ethyl alcohol, 
at 18". at 18°. at 25". 


Sodium chloride 103’0 35-9 407 

Lithium chloride 86 0 32 1 36-4 


The numbers in the last column are calculated by means of the 
mean temperature-coefficient determined by Vollmer; multiplying 
these by the transport numbers of chloridion in aqueous solutions 
of these two salts, namely, 0'600 and 0'661 respectively (Koblrauscb, 
1900, 1902), the values 24'4 and 24' 10 are obtained for the mobility 
of chloridion in alcohol at 25°; subtracting the rpean of these, 
namely, 24 25, from 66'5, the value of A x for alcoholic hydrogen 
chloride at 25° obtained from measurements recorded in the present 
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paper, the number 42*25 is obtained for the mobility of the hydrogen 
ion in anhydrous alcohol, and the transport number for chloridion 
becomes 

24-25 = 0-365. 

66-5 

Extrapolation from the data given by Goldschmidt and Udby 
(Zeitsch. Elektrochem., 1901, 15 , 5) leads to 7B as the approximate 
value of Xqt for alcoholic hydrogen chloride, and applying this in 
the foregoing manner, the transport number assumes the value 
0-323. 

Again, using the transport number, 0'71, obtained by Campettj 
from direct measurements for chloridion in lithium chloride in 
alcohol, the mobility of chloridion in alcohol at 25° becomes 25 7, 
and the transport number in alcoholic hydrogen chloride 0"387. 

Lastly, it may be added that experiments in this laboratory on the 
use of the hydrogen electrode in solutions in anhydrous alcohol 
have given results which point to a value very near 0'32. 

Experimental. 

The absolute alcohol was prepared by distillation from a proved 
excess of calcium ethoxide in the manner described in a previous 
communication (Lapworth and Partington, Trans., 1910, 97 , 24). 
Hydrogen chloride, prepared from well-dried salt and sulphuric 
acid, was passed through two sulphuric acid drying towers into 
the alcohol contained in a special apparatus of Jena glass, in which 
all the connexions were made with ground-glass joints. The exit tubs 
of this apparatus was connected with a sulphuric acid drying tower, 
and the receiving flask was cooled during the absorption of the gas. 
The entrance tube of this apparatus was provided with a stopcock, 
and afterwards served as a syphon for withdrawing the solution 
from the flask which remained in attachment to the drying-tower, 
so that access of moisture was avoided. 

The acid obtained was of approximately normal strength, a nearly 
decinormal acid being prepared from it by transferring a portion 
to a similar apparatus and diluting with absolute alcohol. This 
operation, and the subsequent filling of the electrodes, were 
performed as rapidly as possible, to avoid entrance of atmospheric 
moisture. 

The form of concentration cells used is shown in the figure. Two 
types were employed : 

(!) Hg^cyHClAlc.], | [HClAlc.]„Hg,Cl,,Hg. 

(2) Ag,AgCl,[IIClAlc.] 1 1 [HClAlc.]j,Hg 2 Cl»,Hg. 

The tubes A and B were about 6 cm. long and 1"5 cm. wide. In 



electromotive forces in alcohol, PART I. 1421 

the calomel cell the electrodes consisted of platinum wires sealed 
through, glass tubes and dipping under the surface of redistilled 
mercury. About O' 5 cm. of calomel, previously carefully purified as 
usual by shaking with water and mercury, washing with alcohol, 
and drying, was placed over the mercury, and the tubes filled with 
the alcoholic hydrogen chloride solutions by means of the three-way 
tap G. This tap was greased with vaseline, and kept closed except 
when a reading was taken. The cell was immersed, to the level 
shown by the dotted line, in ,a thermostat at 25°. 

In making the cell with silver electrodes, some difficulty was at 
first experienced in fixing the silver wires, attached 'to silver plates, 
in the electrodes, because sealing-wax (which is an admirable 
material in the case of aqueous solutions) cannot be used in contact 



with alcohol. It was found possible, with experience, to cement a 
silver wire into the constricted part of a glass tube by means of 
silver chloride fused on with a spirit lamp. The cell was otherwise 
made up in a manner similar to the calomel cell. In all cases, 
ground-glass connexions only were used. 

The electromotive force measurements were made by means of a 
potentiometer apparatus consisting of a carefully calibrated 
platinum-iridium wire with tapping contacts of the same alloy, a 
Weston normal element, and an Ayrton-Mather moving coil galvano- 
meter. With this apparatus, potential measurements correct to at 
least 0'5 millivolt could be made. 

A number of preliminary measurements at' the ordinary tempera- 
ture with commercial absolute alcohol, of about 99' 6 per cent, 
strength, .showed that, with the solutions used, cells of the above 
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types rapidly attained a steady potential, undisturbed by shaking 
and reproducible within fairly narrow limits. 

In some eases (and also in all cases when perfectly dry alcohol 
was used) the potential attained a steady -value somewhat slowly. 
This continuous change of potential to a constant final value, doubt 
less due to slow saturation of the solutions with the depolariser, was 
totally different from the irregular fluctuation of potential appearing 
when an electrode is irreversible. These results make it exceeding), 
probable that electrodes of the types described functionate in a 
reversible manner. 

It was found that with alcoholic solutions of hydrogen chloride 
of normal strength, the calomel in the cells was rapidly darkened, 
a change which also occurred, much more slowly, even with dec) 
normal solutions. A portion of the liquid was tested for aldehyde 
with a negative result, and the reaction is probably analogous to 
that investigated by T. W. Richards and E. E. Archibald (Zeitsch. 
physikal. Cliern., 1902, 40 , 385) in the case of aqueous solutions, 
and formulated by them as an equilibrium reaction as follows : 


xHCi 

HgA 

It 


a:H‘ -f :,Cl' 

HgClj + Hg 


solid 


The complex ion HgCl s+ i is probably HgCl 4 " (Le Blanc and 
Noyes, ibid., 1890, 6, 389). We found, however, that the darkeniDE 
of the calomel produced no measurable change in the potential, 
provided a large excess of unaltered calomel was present. It is 
interesting to note, however, that the effect is very marked in 
alcoholic solution with concentrations of hydrogen chloride which in 
aqueous solution produce very little change, a fact which is probably 
connected with the greater activity of the acid in alcoholic a» 
compared with aqueous solution. 

It was also found that the potential of the silver cell was the 
same, whether measured in complete darkness, in orange light, or 
in diffused daylight, although in the latter case a darke nin g of the 
silver chloride occurred. 

A comparison of results given in detail below indicates that the 
mean potentials of the calomel and of the silver cells are not 


markedly different, the former, however, being more regular. 

borne experiments were carried out with solutions of hydrogeo 
chloride in absolute alcohol which had not been dried over calcium. 
The results agreed with those obtained with calcium-dried alcohol, 
but the potentials assumed a steady value more rapidly in the 
former case. 


Some preliminary experiments have been made with the cells 
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immersed ia ice, and the results are given below. I„ both types 
; 0 f ce l the effect of cooling was to produce at firat a rise and 

a fall of potential, the final value being in some cases slightly 
greater and in others slightly less than the potential of the cell 
at 25°. These curious results are possibly connected with the 
changes of solubility of the depoiarisers, leading to a readjust 
,„ent of equilibrium which occurs only very slowly Further 
the silver chloride is also a colloidal substance, and this would 
doubtless explain the rather less concordant results obtained with 
those ceils in which it was used. 


In all cases the first reading was taken about fifteen minutes after 
setting up the cell. 

The time is given in hours after the observations were begun • the 
potentials are m volts. b 3 

t Jhearrow indicates the direction of the positive current inside 

(l)Hg,Hg 2 Cl 2 ,[l-114J-HCl]|[0-1021,Y.HCI],Hg 2 Cl„,5 g . 


Time. 

O'OO hours 
0*15 „ 

0*5 „ 

225 „ 

20-0 „ 


Potential. 
0*0600 volt 
0*0601 „ 
0*0605 „ 
0*0004 „ 
0*0558 „ 


^ m<? * Potential. 

Reading taken at G B . 

25*0 hours 0*0601 volt 

Readings at 25 s resumed. 
25*5 hours 0*0619 volt 

50 '° >* 0*0602 .. 


(2) Ag,AgCl,l'114iV-HCl|0'1021iV , -HCl,AgCl^Ag 

T ’" k '' Potential. f 7 j nle „ 

O'O hours 0 0520 volt ' .. Potential. 

0*4 ,, 0*0520 reading taken at 0°. 

®| 4 , .i * 0-0543 ” 29 '< hours - 0 0596 volt 

®.j“ ” nS ” Reading at 25° resumed. 

° 5 - 8 ■> 53 0 hours 0 0576 volt 

(3) Ag, AgC'1,0' 786 7 A'-HC1 1 0 0731A-HCl,AgCl,Ag. 

(With Alcohol dried over Calcium.) 

^ ime * Potential. Tin, p . .. . * 

0*0 hours 0*0417 volt an o t, Potential. 

17*5 „ 0 *0466 hours 0*0543 volt 

22 0 „ 0 . 0467 ;; 90 5 if 0*0543 „ 

” 0*0502 3> Readings taken at 0°. 

» 0*0543 .. 117-75 hnnrc fi.nien ...u 


*' me * Potential. 

90-0 hours 0-0543 volt 

90 ’5 „ 0-0543 „ 

Readings taken at 0°. 
117-75 hours 0-0480 volt 


V 0L. XCIX. 
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(4) Hg,Hg 2 Cl,,0- 7867.V-HC1 1 0-0731A-HCI,HgA,Hg. 
(With Alcohol dried over Calcium.) * 


Time. 

0 0 hours 
3'14 „ 

23 64 (> 

7014 „ 


Potential. 
0 0371 volt 
0'0416 „ 
0-0568 „ 
0-0569 „ 


Time. 

71-1 hours 


Potential. 
0-0558 volt 


Readings taken at 0°. 
95-10 hours 0-0567 volt 




The discrepancy of 6 millivolts between the E.M.F.' s of cells 3 
and 4 at 0°, prepared with solutions having the same concentration 
in the two cases, is in marked contrast to the identity of the values 
at 25° and has not yet been accounted for. As a rule, cells 
prepared with such solutions gave almost identical and steady 
values when kept at 25°. 

In the following tables are given the constant E.M.t , b of some 
cells as measured at 25°, and the corresponding values deduced for 
the transport number (l-«) for chloridion in anhydrous alcoholic 
hydrogen chloride. The values for (l-») vary between 0 32 and 
0>4i w it.h cells prepared with acids having different concentrations, 
a variation which is probably not unreasonably large when the 
uncertainties in the calculation of boundary potentials are con- 
sidered, and due regard is paid to the practical difficulties arising 
from the chemical instability of alcohol as contrasted with water. 

The transport numbers were calculated by the usual equation : 


E=2n 

F b \c 


where E = electromotive force, 

n= transport number of the positive ion, 

It =the gas constant, 

T = absolute temperature, 

F = charge per gram-ion, 

Cj, Cj= concentrations of the electrolyte, 

(j„o 2 = degrees of dissociation in the two solutions. 

If Xj, a 2 are the molecular conductivities for concentrations fj, 
we have : 

a l/°2~ Aj/ Aj, 

and, with the ordinary units : 


E = 2n 


3-316 x 298 > 
96540 


2-3026, Ac, u 

toffior 1 - volts 

a 2 c 2 


96540 
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In one experiment : 

i?=0'0588; Cj=M14»; c 2 =0102w; 

A, =16-75; A a =33 r 8; 

in = 0 0588 x 96540 

8-316* 298 x 2-3026 x 

;.2 n =1*3572, 

.‘.1 — 7»=0'3214. 


(1) With Calomel Electrodes. 


C|. 

«r 


flij. 

E (volt). 

\-,v 

0*06408 

0-550 

0-00641 

0755 

0-0602 

0-41 

i 1-114 

0-255 

0-1021 

0-511 

0-0564 

0-35 


0-255 

0-1021 

0-511 

0 0593 

0 32 

1 01887 

0 289 

0-0731 

0-545 

0-0565 

0'37 





Mean 

0-36 



(2) With Silver Electrodes. 



8], 


a,. 

.S ( volt). 

1 - n. 

07867 

0-289 

0-0731 

0-545 

0-0543 

0-39 

1*114 

0 255 

0*1021 

0-511 

0-0538 

0'38 





Mean 

0-385 


Mean of both aeries = 0'37. 

Needless to say, perhaps, numerous results obtained before suffi- 
cient experience with such cells had been gained, or others in which 
definite constancy was not reached, are not included in the above 
list, but, even including these, the extreme of all values for (1 - n) 
throughout lay between 0*28 and 0*47, and the value O' 37 may be 
regarded as the most probable one deduced from the whole of the 
experiments. 


Conductivities of Alcoholic Hydrogen Chloride. 

Some measurements of the conductivities of solutions of hydrogen 
chloride in alcohol at 25° have been carried out by Goldschmidt and 
Udby (Zeitsch. Elektrochem., 1909, 15, 5) with the following 
results : 


Con cent ration, A 25 . 


0-1 N 

34-1 

0-0 UN 

39-0 

0 -0252V 

447 

0-0125 N 

50-2 

0 -006252V 

55-6 


The range of dilutions used by these observers is unfortunately 

4 z 2 
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too narrow to allow of more than ^/ery n>^h ^imation of the 
limiting value of the conduetivilya " ^ ^ 

Balv Burke, and Marsden (trans., w, , ™ 

out measurements of the conductivity of Icohge hydrogen cHon, , 
at 15° from which they find the values 21 86 and 43 10 for the 
molecular conductivities at decinormal concentration and at infinite 
dilution respectively. From these numbers, however, it won, 
appear possible that Vbllmer's rule for the temperatureeoeffiaent of 
salts, already referred to, cannot be extended to acids, Expen. 
meats to test this point are being made in this laboratory. 

It was therefore thought desirable to redetermine the molecular 
conductivities at 25°, up to such dilutions that a limiting value 
could he found with some probability of accuracy The results were 
for the most part, identical with the nnmbers of Goldschmidt and 
Udby, except at the highest dilution, where somewhat lower values 
were obtained. The measurements were made by the Kohlrauscli 
method in a small cell with platinised platinum electrodes which 
was almost completely filled with solution, and closed by a ground 
stopper. The admission of air causes a steady rise in conductivity, 
which is probably due to oxidation of the alcohol (compare Cohen, 
ZeiUch. physikal. Chem., 1898, 25, 1). With the above precaution!, 
and frequent shaking of the cell, consistent numbers were finally 


to y=io 6 . 

Concentration. 

\ at 25°. 

A from 

smoothed curve. 

0 -6341ft 

20-42 

20-24 

0 ’06408/1 

36-57 

36 57 

0 ’01282a 

45-56 

47-00 

0 00583m 

52 35 

50-95 

0’001025m 

57 00 

57-00 

[0 -OOOOn 

— 

66-5] 


The value 66'5 was obtained by Kolilrausch's method of 
extrapolation on the graph of A against the cube-root of the con 
centration, which Philip and Courtman (Trans., 1910, 97, 1266) 
have shown to apply accurately to alcoholic solutions of tetramethyl- 
ammonium iodide and potassium iodide. 


Summary. 

(1) The electromotive forces of the concentration cells: 

(а) Hg } Hg 2 Cl 2 j[HCl Alcohol]! | [HClAlcohol] 2 ,HgA> H g- 

(б) Ag, AgCl,[HCl Alcohol] l | [EClAlcohol] 2 ,AgCl,Ag, 

which appear to fulfil the conditions for reversibility, and as a rule 
givfc.nearly instant values at 25°, have been studied. 

(2^4Che results indicate that the ratios of the mobilities of 
hydrions ^nd chloridions are quite different in alcohol and in water. 
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(he transport number of chloridion in alcohol being about 0 37, as 
contrasted with 0'16 in aqueous solution. 

(3) It is shown that a number not very different from this is also 
indicated by a variety of other considerations. 

( 4 ) The transport numbers of most ions other than hydrion do not 
appear to he greatly affected by a similar change of solvent'. 

The work described in the present paper is being continued, and, 
in particular, examination is being made of the effect of change of 
temperature on cells of the kinds herein dealt with. 

The influence of water on the potential of these cells is also under 
investigation, as it is hoped that in t-his direction evidence as to 
whether the chlorine ion unites with this substance may he forth- 
coming. Positive evidence in the case of the hydrogen ion has 
already been obtained in this laboratory by the use of the hydrogen 
electrode. 

The authors’ thanks are due to Mr. R. T. Hardman for valuable 
assistance during the course of the work, and they also desire to 
acknowledge their indebtedness to the Royal Society for a grant; 
from the Government Grant Research Fund which defrayed much 
of the cost of the investigation. 

Sciiunck Laboratory, 

The Ukiversitv, Manchester 


CLXI .—Equilibrium in the System: Ethyl Alcohol, 
Acetic Acid, Ethyl Acetate and Water, and its 
Apparent Displacement by Hydrogen Chloride. 

By William Jacob Jones and Arthur Lapworth. 

The equilibrium constant K = J, 1S known to be 

approximately 4 for the homogeneous liquid system over a very wide 
range of temperature, its value being but slightly affected by' the 
addition of small quantities of catalysts, by alterations in the 
relative amounts of the constituents, or by the use of various 
indifferent solvent media. 

Whilst the activity of hydrogen chloride in alcohol is greatly 
diminished by small amounts of water, it is but imperceptibly 
affected by acetic acid or by ethyl acetate; hence, if the variations 
in the availability of hydrogen chloride are, in fact, due to com- 
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bination of the latter with water, then hydrogen chloride, 
passed into an equilibrium mixture of water, ethyl acetate, alcohol 
and acetic acid, should unite almost .exclusively with the water 
when the latter is there in considerable quantity. The experience 
of Berthelot and Pean de Saint-Gilles with indifferent solvents 
would lead to the conclusion that the value of K, corrected for 
the quantities of the four constituents removed by the hydrogen 
chloride and rendered inert, would still remain nearly constant 
The present paper describes measurements of this kind, which sho w 
that as the ratio of the amount of water existing in equilibrium 
to the amount of hydrogen chloride falls, the value of \fj (the 
apparent value of E calculated on the assumption that the water in 
the system is entirely in the free state) rises from 4 to 8 at least 
indicating ‘clearly that some of the water present combines with 
the hydrogen chloride. Further, assuming that this apparent 
variation in the u constant is, as suggested, due to hydrate forma, 
tion, it may be calculated that, roughly, two molecules of water 
associate with each molecule of hydrogen chloride present, although 
the existence of higher hydrates in a partly dissociated condition is 
not excluded. 

Records of earlier work on somewhat similar lines exist; thus 
the state finally attained in the liquid system : 

C 2 H 5 -OH h HoSO, ^ c 2 h 5 -so 4 h + h 2 o, 

has recently been the subject of investigations by Zaitscbefc 
(Zeilsch. physikal Chem., 1897, 24, 1) and by Kremann (Monattfi, 
1910, 31, 245, 1031, 1051). Zaitschek found that at equilibrium 

the quantity varied greatly if the values far tie 

total concentration of water and sulphuric acid present were intro- 
duced. Assuming, however, that tho sulphuric acid present ra 
wholly in the form of the hydrate a constant value 

for the above expression was obtained. On the other hand, Kremam 
found values l'7 + 0'2 without making any allowance for tie 
presence of hydrate, aud concluded that the water in the form or 
hydrate is almost as effective a liydrolyst as is free water, and, 
further, that hydrated sulphuric acid combines with alcohol as 
readily as does the non-hvdrated add. In the light of what is 
now known of the behaviour of hydrogen chloride, however. 
Kremann’s views appear most improbable, and the matter would 
seem to be more plausibly explained by assuming that at the fairlr 
high temperatures he used the hydrates undergo more or less neark 
complete thermal dissociation, for the basic affinity of water * 
compared with that of alcohol falls off very rapidly with rise in . 
temperature. The case dealt with in the present paper is much 
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more simple in character, and the results appear capable of no 
other explanation than that the hydrogen chloride removes water 
preferentially from the system water, alcohol, acetic acid, and ethyl 

acetate. 

It is of interest to note that Berthelot and Pean de SainbGilles 
(Ann. Chim. Phys., 1863, [iii], 68, 225) record an experiment 
showing that the presence of barium chloride affectB to a marked 
extent the proportion of benzoic eater hydrolysed by water at 200°, 
and add: "Peut-etre 1’affinite du chlorure de barium pour l’eau 
concourtrelle a affaiblir Taction decomposante de cette derniere 
substance ” (loc. cit., p. 248). 

Experimental. 

The procedure in each of the experiments was as follows. 
Ordinary test-tubes were subjected to the action of a current of 
steam, dried, constricted near the open end, and weighed. By 
means of narrow thistle-funnels passed through the constriction 
in the test-tube, quantities of ethyl acetate and hydrochloric acid 
were introduced. The tube was weighed after each Buch addition, 
and then sealed off at the constriction, when it was immersed in a 
bath, kept at 25°±0'02°, and frequently shaken. The mixture 
became homogeneous after about one to two hours when 7-268.iV- 
hydrochloric acid was used, and the tubes were broken and their 
contents analysed after forty to fifty-eight hours; in experiments 
Nos. 1 and 4, however, thirty-five days elapsed before they were 
removed from tho bath. When 0’1185iV -hydrochloric acid was 
employed, complete admixture did not occur until after nearly three 
weeks, and in such cases the tubes were not removed before thirty-six 
days. The dried tubes were finally broken in excess of carefully 
neutralised sodium acetate solution, which was then diluted to a 
litre, portions of 100 c.c. being taken and titrated against standard 
baryta solution, with phenolphthalein as indicator. The amount 
of hydrogen chloride which remained was checked by means of 
standard silver nitrate. The diluting water, sodium acetate solu- 
tion, and nitric acid were tested, and found to be free from chloride. 
Kahlbaum’s purest ethyl acetate was used throughout, and the 
baryta solutions used for titration were frequently standardised 
against a 0’1185iY-hydrochloric acid solution which had been 
analysed gravimetrically. The 7'268iY-hydrochloric acid solution 
was standardised immediately before each measurement. All the 
measuring vessels used were either standard or had been calibrated. 
The results of tho experiments are summarised in the, table. 

In line A are given the numbers of the experiments. 

” » ® » „ weights of ethyl acetate taken. 
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In line G are given the weights of 7'268JV -hydrochloric acid. 

D „ weights of 0'1185il 7 -hydrochloric acid. 

v amounts of hydrogen chloride taken in 

» » ^ » it t 

gram-molecules. 

p n w amounts of hydrogen chloride found at 

the end of the experiment. 

Q w „ total titres (acetic acid plus hydrogen 

chloride) in c.c. of normal acid. 

In lines II, K, and L are given the total apparent number of 
gram -molecules of acetic acid (and alcohol), of water, and of ester, 
respectively, found at equilibrium. 

In line B are given the ratios [H s 0(total)]/[HC1] in each case. 

„ „ S „ „ values of </>. 

. rH,0 (total)K CHyCOj'CjH,] 

* [CH 3 -C0 2 H|[C,H 5 -0H] 

Two other experiments were carried out, giving ^=14'19 and 
11'98 respectively; there was doubtless in both these cases some slip 
in the initial weighings. The apparent value, ^=4’35, experiment 
No. 14, corresponds with the formation of 0'6761 gram-moleciilc 
of ethyl acetate and of water from 1 gram-molecule of acetic acid 
and of ethyl acetate. Berthelot and Pean de Saint-Gilles ( loc , cit.) 
found that, at 9°, 1 gram-molecule of ethyl alcohol and of acetic 
acid combined to form 0-665 gram molecule of ethyl acetate and 
of water, in the absence of hydrogen chloride ([H z O]/[HCl] = 
infinity). 

The diagram shows the variation in the value of Vs the apparent 
value of the equilibrium constant with variation in the value of 
the ratio [II 2 0(total)]/[HC'l], where the square brackets refer to 
relative molecular concentration at equilibrium. The two very 
doubtful results obtained are included, although having regard to 
their quite anomalous position on the diagram, it would probably 
have been legitimate to discard them. 


A . 

. 1 ■ 

• 2 . 

3 . 

4 . 

5 . 

6 

7 . 

8 . 

B .. 

12-3121 

11-7921 

11-3334 

10-4887 

11-1817 

8-0458 

7-0384 

10-1819 

G .. 

20154 

1-9992 

3 9524 

3-9337 

4-6554 

6-1489 

4-2332 

6-4593 

E 

* 0-01272 

0-01265 

0-02494 

0-02482 

0-02938 

0-03880 0-02671 

0-04070 

F . 

0-0129 

0-01264 

0-0255 

0-0255 

0 0300 

0-0397 

0-0273 

0-0419 

G . 

40-04 

39-30 

63-68 

62-05 

7127 

78-81 

58-20 

87-32 

H . 

0-02732 

0-02665 

0-03874 

0-03723 

0-04189 

0-04001 

0-03149 

0-04056 

K . 

0-05863 

0-05884 

0-1303 

0-1306 

0-1571 

0-2230 

01491 

0 - 229.1 

L . 

0-1125 

0-1073 

0-0900 

0-0820 

0-0851 

0-05142 0-04849 

0 0690 

R . 

4-61 

. 4-65 

5-22 

5-26 

5-35 

5 *75 

5-58 

5-63 


8-83 

8-90 

7-81 

7-73 

7-62 

7-17 

7-29 

7-30 
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9. 

10. 

11. 

12. 

13. 

14. 

15. 

7*4224 

5*811 

5*3922 

5*6624 

3*9716 

11*5222 

11*0326 ' 

5*8523 

7*6946 

9*3930 

11*0293 

8*6004 

— 

_ 

— 

— 

— 

— 

— 

4*4614 

6*0886 

0*03693 

0*04855 

0*05926 

0*06958 

0-05423 

0*000528 

0*000720 

0*0371 

0*0490 

0*0610 

0*0706 

0^0542 

— 


74*42 

84*85 

96*02 

109*8 

83*43 

57*38 

63*04 

0*03749 

0*03580 

0*03676 

0*0402 

0*02917 

0*05685 

0*06232 

0*2127 

0*2933 

0*3648 

0*4316 

0*3386 

0*1898 

0*2744 

0*04684 

0*03032 

0*02452 

0*02414 

0*01596 

0*0741 

0*06304 

6*76 

6*04 

6*16 

6*20 

6*24 

359*7 

381*0 

7*09 

6*94 

6*62 

6*45 

6*35 

4*35 

4*45 



Valves of [ H 2 0]/[HC1J. 


Experiments with solutions, l'OOO gram of which contained 
0 000132 gram-molecule of hydrogen chloride and 0 0068 gram- 
molecule of calcium chloride, were also begun, but it was found 
that they did not become homogeneous, even after six months, or 
when subsequently heated at 100° for twenty hours. 


Summary. 

(1) Measurements have been made of the total quantities of 
alcohol, acetic acid, ethyl acetate, and water at equilibrium in 
presence of varying proportions of hydrogen chlorido. 

(2) No appreciable amount of ethyl chloride is formed under 
the conditions of the experiments. 




1432 BOUSFIELD AND DOWRY: THE PURIFICATION AND 

/ 3 ) The apparent value for the equilibrium constant vanes from 
4 to over 8, as the concentration of the hydrogen chloride increases. 

U\ The apparent diminution in the active mass of the water 
corresponds nearly with the formation of a compound having the 
formula HC1,2H 2 0, or of compounds having that mean composition. 

It is intended to use the above methods in certain other cases, and 
especially to examine the influence of some salts on the value oi 
the equilibrium constant in systems containing water. 

The authors desire to state that the expenses of this, investigation 
were partly defrayed by a grant from the Government Grant 
Research Fund of the Royal Society, for which their thanks ate 
due. 

Chemical Laboratokies. 

University of Manchester. 


CLXII .— The Purification and Properties of Acetic 
Acid. 

By William Robert Bousfield, M.A., K.C., and 
Thomas Martin Lowry, D.Sc. 

On account of its convenient melting point, boiling point, and other 
physical properties, acetic acid has been used extensively as a 
material for physico-chemical investigations, such as those of 
pudemans on the density of solutions (Zcitsch. Chem., 1866, 2, 
150), of Ramsay and Young on vapour pressures (Phil. Tram.. 
1884, 175 , 460) and on vapour densities (Trans., 1886, 49 , 790), 
and of de Yisser on the influence of pressure on melting point 
(Rec. trav. chim 1893, 12 , 101). 

It has frequently been assumed that a pure acid can be obtained 
merely by freezing the liquid and pouring away the unfrozen 
mother liquor from which the crystals have separated. In recent 
years this assumption has been proved to be false, and it has 
beconje a matter of some importance to obtain a more efficient 
method of purifying the acid, and to redetermine several of its 
physical constants by measuring the properties of the purified 
material. It is, indeed, remarkable that in spite of its extensive use 
in cryoscony, doubt should still exist as to the true freezing point 
of the acjfo still greater uncertainty is found in the case of other 
physical properties, and the conductivity data appear to be entirely 
untrustworthy. 
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Maximum Acetic Acid as a Standard of Electrolytic Conductivity. 

Our attention was first directed to the problem nearly ten years 
ago, when an attempt was made to utilise the acid as a standard 
of electrolytic conductivity. The electrolytes usually employed for 
calibration include not only solutions made up to a measured con- 
centration, such as 21 per cent. N- t Nj 10-, JV/50-, and Nj 100- 
solutions of potassium chloride, but also saturated solutions, such 
as those of salt and gypsum, and solutions having a maximum 
conductivity, such as those of sulphuric acid, magnesium sulphate, 
and acetic acid. The saturated solutions cannot be regarded as 
very satisfactory, on account of their slowness in recovering from 
changes of concentration consequent upon exposure to variable 
atmospheric temperatures; but solutions of maximum conductivity 
are very convenient to use, as their conductivity is not appreciably 
affected by small errors in concentration. Two of these solutions, 

Sulphuric acid... 30 per cent. « 1S =0*7398 mho. 

Magnesium sulphate 17*4 per cent. k 18 = 0*4922 mho. 

are in constant use, but the third, 

Acetic acid 18 per cent. k 18 =0 0016 raho., 

proposed by Kohlrauscb in 1876, has been abandoned as untrust- 
worthy, in spite of the great convenience that would attend its use 
in the calibration of vessels of small resistance capacity. 

The reason for this abandonment was at once clear when we 
attempted to use the acid for calibration, taking for its maximum 
conductivity the value k I 8 =0’001619 given in Kohlrausch and 
Holborn’s " Leitvermogen der Elektrolyte,” p. 155. In the case 
of one particular vessel, the values obtained for the resistance 
capacity were as follows: 

KC1 21 per cent. 1*969. KC1 NjlQ 1-966. NaCl (saturated) 1*971. 

KC1 N 1*971. KC1 if/100 1*969. Acetic acid 1*944. 

The last observation, unless due to some unsuspected error, 
showed that the conductivity of the acid was considerably higher 
than had previously b$en supposed, namely 1640 gemmho, instead 
of 1619. A second sample of acid which had been frozen and 
drained behaved in the same way, giving a maximum conductivity 
of 1645 gemmho. As these values differed so seriously from, those 
hitherto accepted as correct, a systematic investigation was under- 
taken in order to ascertain the source of the discrepancy, as well 
as the true value for the maximum conductivity of the acid. In 
this investigation we had the advantage of using a far more delicate 
test of the purity of the acid than those which had been employed 



1434 B0USF1ELD AND LOWRY: THE PURIFICATION AND 

previously, since the course of the purification could be follow 
with'easeand certainty by measuring the max, mum conduct, v.ty „ 
the different samples. 

Fractional Distillation of Acetic Acid. 

Fractional distillation showed at once the presence of substances 
of high boiling point and low conductivity and of low boding point 
and high conductivity. An attempt was therefore made to fra* 
tionate a pure acid from a large sample of about 10 litres. The 
first distillation gave eight fractions, ranging m maximum con- 
ductivity from 1833 to 1655 gemmho. When redistilled with a 
12-pear still-head, the first portion (a 1833) gave fractions ranging 
in maximum conductivity from 2030 to 16S8 gemmho, whilst the 
last portion (k 1655) gave fractions ranging from 1714 to 1560 
gemmho. The last fraction (* 1560), when redistilled, gave 
portions of maximum conductivity 1644, 1624, 1600, and 1500, 
leaving behind a residue of about 10 grains having the disagreeable 
odour of the higher fatty acids. 

Fractional distillation had thus resolved the acid into portions 
ranging in maximum conductivity from 1500 to over 2000 gemmbo, 
but at no point was there, any evidence of a steady value being 
reached, every portion examined being found to be resolvable even 
after repeated distillation into fractions of different conductivity, 


Purification by Freezing. 

Whilst the fractional distillation of the acid was in progress, 
attempts were made to separate a pure acid by freezing. Two 
of the intermediate fractions were selected and allowed to crys- 
tallise; the mother liquor was poured off from the crystals, and 
both were diluted to 16 per cent, in order to measure their 
maximum conductivity. The maximum conductivity values 


obtained were as follows : 

Mixture of fractions from 1625 — 1650. 

Frozen out 1636 

Unfrozen 1636. 

5 

Mixture of fractions from 1650 — 1675. 

Frozen out 1652 

Unfrozen 1652. 


The conductivity of the acid was therefore not affected by frac- 
tional freezing, and this method could not be used to prepare a 
pure acid of definite conductivity. A preliminary freezing is, 
however, of considerable value in reducing the quantity of 
impurities to be dealt with by the more efficient methods of 
purification which are described below. 
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Purification by Oxidation, 

From behaviour on fractional distillation, it seemed probable 
that the crude acid might be a mixture of : 



Max. cond. 

Bp. 

Formic acid 

10380 

101° 

Acetic acid 

1640 

118 

Propionic acid 

1113 

141 

Btitync acid 

986 

163 


and perhaps other acids of higher molecular weight. On account 
of its high conductivity, formic acid would be by far the most 
dangerous impurity, and attempts were therefore made to get rid 
of it by chemical methods. The low-boiling fraction of maximum 
conductivity 1987 was distilled from potassium dichromate with 
the idea of removing the formic acid by oxidation, but the 
distillate still gave the high value 1923, and was evidently far 
from pure. A second attempt was made to remove the formic acid 
by distilling from sodium, in the hope that the stronger acid might 
thus be retained; this method was also a failure, the distillate 
having a maximum conductivity 1957. Success was finally achieved 
by the use of potassium permanganate, which reduced the maximum 
conductivity of a sample from 1753 to 1644 by a single distillation. 

Further tests showed that by the use of potassium permanganate 
an acid of definite properties could be obtained without difficulty 
from any of the crude commercial samples. In the table which 
follows, C refers to a commercial acid which had been frozen out 
and drained in order to remove a part of the water, as well as a 
certain proportion of impurities of high and low boiling points. The 
acids .1 and B were derived from the fractional distillation described 
above; it should be noted that the original acid was an excep- 
tionally bad sample and had not been subjected to any preliminary 
purification by freezing; the portions A and B were almost the 
extreme fractions, and contained in a concentrated form the 
impurities of high- and of low-boiling point present in the 10 litres 
of acid used for the fractionation ; they therefore provided a very 
extreme test of the methods which we have devised for purifying 
the acid. The course of the purification is shown in the following 
table: 
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Redistilled from a' few grams more permanganate: 


First portion ... 
Second portion 
Third portion.. 
Fourth portion 


A. 

*1638 (60 c.c.) 

1637 (1000 o.c.) 

1638 (1000 c.c.) 
*1630 (150 c.c.) 


B. 

‘1639 (50 c.c.) 
1639 (1000 c.c.) 
1637 (1000 c.c.) 
*1637 (60 c.c.) 


Redistilled from a few crystals of permanganate: 


First portion ... 
Second portion 
Third portion.. 
Fourth portion 


1637 (120 c.c.) 1640 (200 c.c.) 

1641 (1000 c.c.) 1640 (750 c.c.) 

1638 (750 c.c.) 1639 (750 c.c.) 

1630 (80 c.c. to dryness) 


Again distilled: 

First portion 1640 (500 c.c.) 

Second portion 1640 {500 c.c.) 

Third portion 1639 (500 c.c.) 

* Rejected on subsequent distillation. 


It will be seen from the above table that a single distillation 
from permanganate with a 12-pear still-head was sufficient to 
produce an acid of definite properties, except in the case of a 
sample in which impurities of higher boiling point had been 
accumulated deliberately. Even here the quantity of high-boiling 
impurities was only sufficient to lower the conductivity of the acid 
by one or two parts in a thousand, but three distillations were 
required before the final fraction of acid was found to give a 
normal conductivity maximum. In the case of the acid in which 
impurities of lower boiling point had been accumulated, the only 
modification required was to add a rather larger quantity of per- 
manganate in order to secure their complete oxidation. 

It should be noticed that the values given above for the maximum 
conductivity are only relative; the true value of the maximum 
conductivity is discussed in a later section. 


The Freezing Point of Acetic Acid. 

The acid, purified as described above, still contains water, which 
can be removed by freezing and draining. This operation was 
carried out on a relatively large scale in order to avoid any 
lowering of the freezing point consequent on the hygroscopic 
character of the acid. Two Winchester quarts of the purified acid 
were used, and when sufficiently reduced in bulk were poured into 
a single bottle and again frozen repeatedly ; the quantity remaining 
for the final determination of the freezing point was not le9S than 
1500 c.c. A device of some value, especially in the later stages of 
the fractionation, consists in allowing a small lump of the solid 
arid to remain unmelted as a nucleus for the further freezing of 
the acid; glaciation then proceeds smoothly over the sides of the 
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bottle, the thickness of the coating increasing steadily until only 
a small cone of liquid acid remains in the centre; when the pro- 
portion of water fa small, the frozen acid fa perfectly transparent 
and compact, and the quantity of water mechanically retained fa 
very much smaller than when freezing is started by shaking the 
bottle or by introducing a crystal into the cold acid. The freezing 
point of the liquid acid can be determined at any stage of the 
freezing by breaking through the crust of acid and lowering a 
thermometer into the central cone of liquid. 

The following table shows the results of successive freezings of 
the purified acid : 

Initial F.P. ... 16 31° 16 46 16 55 18-58 16-59 16-595 16-60 

Final P.P 15-98 16'07 -- 1619 16'49 16-54 16-56 

The quantity of acid remaining unfrozen when the “ final 
freezing point ” was taken varied from 100 to 200 c.c. in the case 
of the first five freezings. For the last two freezings the volume 
of unfrozen acid was only about 20 c.c. from an initial volume of 
1500 c.c. In the last freezing the difference between the initial 
and final freezing points was only 0-04°. 

Since each O'l per cent, of water lowers the freezing point by 
0-2014° (de Visser, loc. cit., p. 118), the amount of water remaining 
in our acid would be 0 02 per cent, on 20 c.c., or 0'0003 per cent, 
on the total bulk of 1500 c.c.; the corresponding error in the 
freezing point would be about 00005°. The thermometer used 
was standardised from one which bad been calibrated at the 
Reichsanstalt, and more recently with very great care at the 
National Physical Laboratory, the readings of which could be 
relied on within 0'005°; we consider that our determination of 
the freezing point of acetic acid fa correct within the same limits at 
16-60 ±0'005°. 

In this view we are confirmed by the fact that our value fa in 
agreement with the figure 16'5965° (<ft/rfp=0’02435) given by 
de Visser (loc. cit.) in his investigation of the influence of pressure 
on freezing point. In these experiments 10 kilos, of acid were 
frozen fractionally during a period of seven months, until the 
difference of freezing point between the acid and mother liquor 
did not exceed 0 0004° when only 1/80 of the acid remained 
unfrozen. These experiments on the freezing point of acetic acid 
are obviously by far the most accurate that have been made : the 
lower values given by almost all other observers are to be attributed 
to imperfect purification; occasional higher values, for example, 
16'7° or 17°, appear to be only rough approximations. 
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The Boiling Point of Acetic Acid . 

The boiling point of the purified acid was determined with the 
help of a thermometer graduated in tenths of a degree on an open 
scale from 75° to 125°. The thermometer had been standardised 
recently at the National Physical Laboratory, the corrections being 
given to 0*01° at intervals of 5°. In order to reduce the correction 
for exposed stem, the flask containing the acid was provided "with 
a still-head 40 cm. long, and the thermometer was arranged so that 
the mercury thread rose only just above the level of the cork. Two 
hundred c.c. of acid were used, and it was found that three-quarters 
of this quantity distilled between 118*10° and 118*12° under 
768*2 mm. pressure, after applying a correction of — 0*05° for 
thermometer error and +0 04° for exposed stem. The barometer 
height reduced to0° and 45° latitude was 7 66*0 mm., and the correc- 
tion to he applied to the boiling point may be taken as 0*038° per 
mm. (Ramsay and Young, Trans., 1886, 49 , 806, give 0*032°; 
Schmidt, Zeitsch. physical . Ghem., 1891, 7 , 433, gives 0*043°; Kahi- 
baum, Zeitsch. physikcil. Ghem ., 1898, 26 , 577, gives 0**038°). The 
corrected boiling point of the acid may therefore be taken as 
118*ll o ±0*02° under 766 mm. (corr.) and 117*88 + 0*05° under 
760 mm. (corr.) pressure. The substantial accuracy of these observa- 
tions and of the corrections applied in reducing the boiling point is 
shown by the fact that two preliminary observations under 750 mm, 
pressure, in which the stem correction was nearly half a degree, 
gave values for the corrected boiling point which were within 0*02° 
of that recorded above. 

Our value for the boiling point is considerably below those 
hitherto accepted, practically all of which have been above 118°. In 
particular it may be noted that Ramsay and Young { ioc . cit.) give 
the value 118 5°, Schmidt [loc. cit.) gives the value 119*2°, and 
Kahlbaum (loc. cit.) the value 118*6°. The conclusion may there- 
fore be drawn that the last traces of impurity which are removed 
by the methods we have adopted are substances which have the 
normal effect of raising the boiling point, as well as lowering the 
freezing point, of the acid. It should he noticed, however, that the 
boiling point soon falls below the normal value if the acid is allowed 
to absorb water; a low boiling point is therefore not a trustworthy 
indication of the purity of the acid. 
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The Density of A cede Acid. 

i Yhe density of the acid was determined in a double pyknometer 
>f the type recently described by one of us (Bousfield, Trans., 1908, 
33, 679)- The figures obtained were : 

d 2074°= 1 '04922} Jlfference for l6=0 ' 00123 * 


Our experience with this pyknometer justifies us in regarding 
these results as correct within a single unit in the last figure. 

With the help of the temperature-coefficient given above, it is 
possible to compare our value at 18° with those of other observers, 
as follows: 


t. d. d 1874 6 . Diff. 

Oudemiins (1866) 1574° 1 *0553 1'0516 + 0-0001 

jerkin (1884) 15715' 1-0568 1'0530 +0-0015 

„ ,, 15715' 1 05704 1-0532 +0 0017 

Ramsay (1886) 20*/4’ 1-0491 1 0516 +0-0001 

de Visser (1893) 16-6°/4" 1-05315 1-05143 -0 00005 

Jones (1894) 16'574° 1-0534 1 0516 +0-0001 


It will be seen that our value is, as in the case of the freezing 
mint, in very close agreement with that of de Visser ; the difference, 
mounting only to 0 00005, is perhaps due to the increased accuracy 
vhich we have secured by the use of a large pyknometer of special 
lesign, and not to any difference in the quality of the acid. Three 
ibservers using acetic acid purified in the ordinary way have given 
he density as 10516, a value that exceeds ours by ono unit in the 
ourth decimal place, and must be attributed to the same impurities 
vhich gave rise to the lower freezing points, 16’4° to 16"5°, recorded 
>y these authors. The chemical methods of purification adopted 
iy Perkin have raised his values for the density by more than 
V001, and must have given an impure product, containing, possibly, 
ippreciable quantities of acetic anhydride. 


The Maximum Conductivity of Acetic Acid. 

In order to determine the maximum conductivity of the acid, a 
vessel was calibrated by means of standard solutions of potassium 
chloride, using the values for the conductivity given by Kohlrausch 
and Holborn (“ Leitvermogen der Elektrolyte," p. 204), namely : 

KOI iV/50. «„=0-002397. 

KCIA'/IOO. *i8—0"001225. 

These solutions were prepared by diluting to a known volume 
weighed quantities of a normal solution prepared by dissolving 
?4 59 grams of potassium chloride to 1044 92 grams of solution, 
according to the directions given by Kohlrausch, and not accord- 
ing to the more recent yalues for the equivalent of the salt. The 
vol. xoix. 5 A 
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salt had been crystallised several times from conductivity Wat® 
until it showed no trace of sodium in the flame test. The Wat® 
used had a conductivity of l'5xl(H, which was added to tk 
above values. 

The values deduced for the capacity of the vessel were: 

From KC1 IY/50. C=0*2466, 

From KC1 IV/100. C = 0-2466,. 

This gave for the maximum conductivity of the acid the figure: 

K le =.0 , 00I64I 5 + 0*0000298 (4-18), 

the temperature-coefficient being deduced from a series of observe, 
tions in the neighbourhood of 18°. 

In determining the maximum conductivity, the Kohlrauscl 
“ wheel-bridge ” was used, with a.n alternating current and telephone. 
The conductivity vessel contained about 40 c.c. Ten c.c. of acid 
were diluted in a beaker with about 40 c.c. of water from a burette; 
the conductivity was measured, and the observations were repeated 
after each of a series of successive dilutions. Thus, in the following 
series of observations, a minimum bridge-reading and a maxima® 


Water added , 
Bridge-readiug. 


4 4 4 6 4 8 5 0 5 1 52 5 4 57 c.c 

601-9 601-6 601-1 601-0 601*0 601 ‘0 6011 6011 


conductivity were reached when 10 c.c. of acetic acid were diluted 
with 51 c.c. of water; the bridge-reading 601*0, after making the 
necessary corrections, gives the value for the maximum conductivity 


set .out above. 


Practical Methods of Purification. 

Having found a method by which acetic acid of the highest 
degree of purity may be prepared, and having established a reliable 
value for the maximum conductivity of the acid, it was of interest 
to determine what amount of purification is needed to produce an 
acid which can he relied on to give a correct value for this 
maximum. After testing a number of acids we are able to state 
that a commercial acid, when purified by freezing and pouring oE 
the liquid portion in order to reduce the amount of water and of 
oxidisable material, can be relied on to give a correct value if 
distilled slowly from 2 per cent, of its weight of permanganate, 
using a 12-pear still-head to retain acids of higher boiling point 
In practice the acid can be evaporated to quite a small bulk, bin 
if a standard acid is required it is convenient to reject the first 
25 per cent., which contains an excessive proportion of water, and 
also the last 25 per cent., which may contain homologous acids, 
The following tests on three of Kahlbaum's acids may be regarded 
aa typical of ‘the observations made. 

A. Kahlbaum's Acid, “100 per cent .” — About one-third of the 
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jcid was melted and poured of! ; this gave a maximum conductivity 
1643 gemmho, and is therefore nearly pure, but cannot be used as 
i standard without purification. 

B. Kahlbaum's Acid "Free from Higher Homologucs ” — The 
niginal sample, after pouring away about oneKjua-rter from the 
oartly frozen acid, also gave a maximum conductivity 1643 
Gemmho. The last 150 c.c. from the distillation of 1500 c.c. of 
]his acid (using a still-head and 1 per cent, of permanganate) gave 
i normal maximum 1641 gemmho; the whole of the acid could 
•herefore be used as a standard after distillation. 

C. Kaldbaum’s Arid, 99 — 100 per cent . — About one-third was 
poured away from the partly frozen acid ; 2 per cent, of permangan- 
ate was added, and the acid was distilled through a 12-pear still- 
head until only a small residue (containing manganese acetate) was 
left. The first and last fractions showed a normal conductivity 
1641 gemmho, and the whole of the distillate was therefore available 
for standard acid. 

From the above observations, as well as from those quoted earlier 
in the paper, it is clear that a pure acid can be prepared very 
readily with the help of potassium permanganate. The original 
acids usually contain oxidisable material, which raises the maximum 
conductivity, but this is easily removed by the methods now 
described. Acids of higher boiling point do not produce any marked 
error in the maximum conductivity unless (as in our fraction 

A ”) they are present in altogether abnormal quantities ; with a 
12-pear still-head the acid can be boiled almost to dryness without 
spoiling the acid for use as a standard of conductivity. 

Orton has recently shown that an acetic acid, which is resistant 
to bromine and which does not give the Adamkiewicz reaction, can 
be prepared by distilling the commercial acid from phosphoric 
oxide — one of the two methods used by Perkin in 1884 to purify 
the acid from moisture. Although this method of treatment is 
liable to give rise to an acid of lower freezing point and higher 
density, we have found a normal value, 1642 gemmho, for the 
maximum conductivity of a specimen kindly sent to us by Professor 
Orton. We are also indebted to him for the information that a 
specimen of our acid, which had been prepared in 1902, and might 
therefore have deteriorated by keeping (it has been suggested that 
acetic acid oxidises spontaneously to glyoxylic acid), was resistant 
to bromine, and did not give the Adamkiewicz reaction. 

St. Swj thins, 130, Horseferry Road, 

Hendon, X.W. Westminster, S.W. 
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CLXIII . — Some Oxidation Products of the Hydroxy- 
benzoic Acids. Part III. 


By Arthur George Perkin. 


During some experiments with flavellagic acid it was noted that 
when this substance is heated with sulphuric acid to a high tem- 
perature it is converted into a new colouring matter (Proc., 1906 
22, 114). The investigation of this forms the subject of the present 
paper. 

In a preliminary trial 3'65 grams of flavellagic acid suspended 
in 30 c.c. of 100 per cent, sulphuric acid were heated rapidly on 
the sand-bath to 230°, causing the formation of a red-coloured 
liquid, which effervesced briskly owing to the evolution of sulphur 
dioxide. The flame was now lowered so that in about half an hour 
the temperature had fallen to 190°, when the heating wa8 discon 
tinued, the mixture allowed to cool, and poured into a large 
volume of water. A dull green-coloured precipitate was thus 
produced, and this was collected, washed, and dried, yielding an 
almost black, resinous mass, which did not appear to be susceptible 
of purification by the usual methods. In the finely powdered 
condition.it was therefore added to an excess of hot acetic 
anhydride containing a little sulphuric acid, and on heating to 
boiling the dark brown solution gradually deposited a yellow, 
crystalline powder. This was collected, washed with acetic 
anhydride, and crystallised from nitrobenzene, from which it 
separated in pale yellow needles, melting at about 324—329° and 
very sparingly soluble in the usual solvents. The yield’ was 
1'2 grams: J 


Pound: 0=5312; H=3'34, 

c 14°io(C 2 H 30)6 requires C=53'22; H=3’07 per cent. 

The acetyl compound suspended in boiling acetic acid was hydro- 
lysed with sulphuric acid in the usual manner, and the product 
crystallised from pyridine, the only satisfactory solvent for this 

purpose. An analysis of the substance dried at 160° gave the 
following result: 

Found: C = 50-09; H = 2'08. 


C u H 0 O 10 requires C = 50'29 ; H = 1 • 79 per cent 
The compound consists of small, pale yellow, prismatic needles, 
hich melt above 360 , and are very sparingly soluble in the 
u uj solvent. Concentrated solutions of the alkali hydroxides 

^rin a nd W fi h |f g T 1Sh ' yeU0W rol0ur '- ^ch on dilution become 
green, and finally of a beautiful blue colour, and these chauges' 
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appear to arise from oxidation. If to the substance suspended in 
water dilute alkali is added drop by drop, the blue coloration is 
immediately produced, and is of a fairly permanent character. 
Sodium and potassium carbonate solutions also give blue liquids. 
As in general properties this new compound closely resembles both 
ellagic and flavellagic acids, the name caeruleoellagic acid is 
proposed for it. It was now interesting to determine if ellagic 
acid when heated with sulphuric acid under these conditions reacts 
in a similar manner, and experiment indicated that this was the 
case. The crude product thus obtained yielded an acetyl compound, 
melting at 325 — 329°, and was identical with acetylcaeruleoellagic 
acid: ' 

Found: C=53‘18; H=3'32. 

C 14 O i 0 (C 2 H 3 O) 6 requires C=53 J 22; H = 3 07 per cent. 

An acetyl determination by the indirect method gave 67'24 per 
cent, of caeruleoellagic acid dried at 160°, whereas the quantity 
required by the above formula is 57'00 per cent. 

The colouring matter thus obtained was analysed with the 
following result: 

Found: C= 50-21, 5001 ; H = 2'44, 217. 

C u H 6 O 10 requires C=50 29; H=1'79 per cent. 

Experiments were now carried out with the object of preparing 
larger quantities of caeruleoellagic acid, and for this purpose 
f.avellagic acid was employed, as this can be more economically 
prepared from gallic acid than ellagic acid itself. 

The results were at first disappointing, for under the conditions 
given above and employing mixtures of 20 grams of flavellagic acid 
in 200 c.c. of sulphuric acid (100 per cent.), it was not easy to 
control the reaction, and the yield, which in the best circumstances 
was of a poor character, was thereby considerably diminished. It 
became evident as the result of numerous trials that caeruleoellagic 
acid, or possibly the sulphuric ester at first produced, undergoes 
further change in the presence of sulphuric acid more or less 
rapidly between 190° and 230°, with formation of a bright yellow 
compound, and in this case the bright red colour of the acid liquid 
gradi^ally assumes a dull brown tint. On the other hand, by 
digesting for a very short time, unattacked flavellagic acid is likely 
to be present in the final product, the complete elimination of 
which lis exceedingly troublesome. Ultimately it was discovered 
that t jie most satisfactory results were obtained by heating the 
acid mixture to 200°, and at once allowing the temperature to 
sh to 190°, and remain so for thirty minutes, or by beating to 

o for three-quarters of an hour. The product on pouring into 

5 B 2 
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water was at first dark coloured, but on keeping or boiling th. 
mixture became yellow, suggesting that a sulphuric ester of 
caeruleoellagic acid or of some accompanying impurity was at 
first present. Again, if the original red sulphuric acid solution was 
treated with cold acetic acid a dull red precipitate separated, which 
in contact with water gradually assumed a yellow tint 
The yield of crude colouring matter, which, when dry, consisted 
of a dull yellow powder, was, when prepared at the lower tempera- 
tore, approximately equal to 100 per cent, by weight of the 
flavellagic acid employed, and from this about 57 per cent, of the 
pure acetyl derivative could be produced. It was incidentally 
noted that acetylcaeruleocllagic acid is in reality colourless, and 
not pale yellow as previously stated, although the latter tint is 
remarkably persistent and not easily removed. After repeated 
purification it melted and decomposed at 330—332°, sintering 
somewhat earlier. 

By treatment with fuming sulphuric acid (70 per cent.) at 
45—50°, a method which is employed for the preparation of higher 
hydroxylated compounds in the anthraquinone group of colouring 
matters, flavellagic acid remains intact, and again it was observed 
in the high ’temperature experiments described above that the 
use of boric acid is not beneficial. 

Bemoylcaendeoellagic acid is prepared by beating caeruleoellagic 
acid with excess of benzoic anhydride to 220—230° until a clear 
solution is produced, the reaction being much facilitated by the 
addition of two or three drops of pyridine, and subsequently at 

190 200° for two hours. On cooling to 170 — 180° and stirring, a 

semi-solid, crystalline mass is produced, and this sparing solubility 
of the benzoyl compound in hot benzoic anhydride is characteristic 
of caeruleoellagic and ellagic acids, and distinguishes these com- 
pounds from flavellagic acid, which yields a much more readily 
soluble benzoyl derivative. Xo the mixture while still warm a little 
hot alcohol was added, the colourless powder collected, and purified 
by recrystallisation from a mixture of nitrobenzene and alcohol. 
It melted at 343 — 345°: 

Found: C — 70'13 ; H=3'25. 

CuOi 0 (C,H 5 O) s requires C=70’14; H = 3'13 per cent. 

A benzoyl determination was carried out by suspending the 
substance (1’1B grams) in a mixture of acetic acid (45 c.c.) and 
sulphuric acid (14 c.c.), and boiling for about fifteen minutes. Th f 
caeruleoellagic acid was collected, and dried at 160°: 

Found: C 14 H 6 O 10 =35'28. 

Ci 4 0m(C;H 5 0) 6 requires C, 4 H 6 O 10 =34'86 per cent. 
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Oxidation of Ellagic and Flavellagic Acids with Arsenic Acid. 

As caeruleoellagic acid was presumably formed by the introduc- 
tion of an hydroxyl into flavellagic acid, and of two such groups 
into ellagic acid, it was sought to determine if the same result 
would be effected by the oxidation of these colouring matters in 
sulphuric acid solution with arsenic acid. It is well known, for 
instance, that under similar conditions alizarin gives purpurin, and 
other cases could be cited. 

Twenty grams of flavellagic acid in 200 c.c. of 96 per cent, 
sulphuric acid at 100° was treated with 20 grams of arsenic acid, 
causing the gradual production of a greenish-black precipitate, 
evidently an arsenic compound of flavellagic acid, in such quantity 
that the mixture became semi-solid. At the same time, carbon 
dioxide commenced to he evolved in quantity, and this continued 
until the precipitate had disappeared, and a rich brown-coloured 
liquid had been produced. The solution was now heated to 130° 
for two hours, poured into water, the mixture boiled, the precipitate 
collected, and repeatedly washed. The product when dry consisted 
of a brown powder, which weighed 13'5 grams, anjJ was soluble 
in dilute alkali with a blue coloration. With acetic anhydride and 
sulphuric acid this gave a colourless, crystalline acetyl derivative 
(15 grams), but this was evidently a mixture, and attempts to 
recrystallise it from hot nitrobenzene resulted in the formation of 
a gelatinous product. Repeated fractional crystallisation, however, 
from large volumes of acetic anhydride eventually yielded a 
substance (5'6 grams), which gave crystals with nitrobenzene, and 
by now employing the latter solvent a product, melting at 
329—330°, was eventually isolated. An acetyl determination gave 
the following result : 

Pound : C 14 H 6 O 10 =57'70. 

C u O i ,(C 2 H s O) 6 requires C 14 H 6 O m =57-00 per cent. 

Evidently, therefore, this compound consisted of a slightly impure 
acetvlcaeruleoellagic acid, and it was subsequently observed that 
the complete purification of the colouring matter prepared, by this 
arsenic method can only with certainty be effected by means of the 
benzoyl derivative. For this purpose the partly purified acetyl- 
cacruleoellagic acid is hydrolysed, and the free colouring matter 
benzoylated according to the method given above. To the hot 
semi-solid product a trace of alcohol is added, the crystals collected 
while the mixture is hot, washed with a concentrated solution of 
benzoic anhydride in alcohol, and finally with alcohol. By a second 
treatment in a similar manner, pure benzoylcaeruleoellagic acid 
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(Found, C=70'05; H=3'26), melting at about 340°, could he 
isolated. 

A benzoyl determination gave C 14 H 6 O 10 =35 53 per cent., and 
analyses of the free colouring matter (Found, C=50 - 40; H=1'98) 
and of its acetyl derivative (Found, C=53;08; H=3'24) showed 
that there could be no doubt that caeruleoellagic acid is produced 
when flavellagic acid dissolved in sulphuric acid is oxidised with 
arsenic acid. 

Experiments with the object of improving this process were 
carried out with disappointing results. Thus it was observed 
that by employing at 130° larger amounts of arsenic acid the ■ 
yield of the crude substance was further decreased, * although it 
contained a somewhat larger percentage of caeruleoellagic acid, and 
again an excess of arsenic acid at 120° for a shorter period gave 
very little caeruleoellagic acid, but, on the other hand, in this case 
the oxidation was of a less destructive character. 

The mother liquors obtained during the isolation of acetyl- 
caeruleoellagic acid contained a considerable quantity of acetyl- 
flavellagic acid, the presence of which was indicated by an acetyl 
determination (Found, C 14 H c O 9 =60'22 per cent.), and by the fact 
that with hoping concentrated potassium hydroxide solution it 
gave hexahydroxydiphenylmethylolid, the acetyl derivative of which 
melted at 230 — 233°. 

Ellagic acid behaves similarly to flavellagic acid when its 
solution in sulphuric acid is treated with arsenic acid at 130°. An 
insoluble arsenic derivative at first separates, a brisk effervescence 
ensues, and a rich brown liquid is ultimately produced. The crude 
product of the reaction, which is soluble in dilute alkali with a 
pure blue colour, is best purified by the fractional crystallisation 
of the acetyl derivative, and subsequently of the benzoyl compound. 
An acetyl determination of the former gave C 14 H 6 O 10 = 57'23 per 
cent., whereas the figures obtaiued by the analysis of the benzoyl 
compound were C = 70’26; H-3'39 per cent. 

If a trace of arsenic acid is added to caeruleoellagic acid dissolved 
in warm sulphuric acid a yellow, curdy precipitate is produced, 
and this on further heating disappears, with the formation of a 
deep blue solution. Flavellagic acid behaves similarly, giving a 
bluish-violet liquid, whereas in the case of ellagic acid the precipitate 
at first produced merely dissolves with an orange-yellow coloration. 
When distilled with zinc dust, caeruleoellagic acid yielded a small 
quantity of cily matter, which on keeping partly solidified. This, 
after crystallisation from alcohol, formed leaflets having a faint 
pink coloration, which melted at 111 — 113°, and evidently consisted 
of fluorene. 
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To a boiling mixture of 25 c.c. of water, 25 grams of potassium 
hydroxide, and 50 c.c. of alcohol, 5 grams of caeruleoellagic acid 
were added, and the digestion continued until the upper alcoholic 
layer had distilled off. The product diluted with water was at once 
poured into acid, the deep brown liquid allowed to remain over- 
night, and filtered from a small deposit of caeruleoellagic acid 
which had then separated. The clear liquid was repeatedly 
extracted with ethyl acetate, the extracts evaporated, and the 
greyish-white residue crystallised two or three times from water. 
This compound can also be obtained when aqueous potassium 
hydroxide is alone employed, but the reaction proceeds better in 
the presence of alcohol, for air-oxidation is thus almost entirely 
avoided : 

Found: C=51‘24; H=3'67. 

C 12 H. 0 O s requires C=5106; H=3'54 per cent. 

It consists of an almost colourless, crystalline powder, soluble in 
dilute potassium bydroxide solution with a reddish-violet colora- 
tion, which becomes brown on exposure to the air. With ferric 
chloride it gives a deep brown colour, and with lead acetate solution 
a nearly colourless precipitate, which quickly develop^ bluish-black 
tint. Nitric acid gives a deep yellow coloration. 

The acetyl derivative is prepared by a short digestion of the 
substance with boiling acetic anhydride containing a trace of 
pyridine. Addition of alcohol caused the deposition at first of a 
viscous precipitate; this was removed, and the clear liquid allowed 
ts remain overnight. The crystals which had then separated were 
purified by recrystallisation from a mixture of alcohol and acetic 
acid: 

Found: C = 54'28, 54 31 ; E=4‘60, 4'47. 

CijHaOs^HjiOlg requires C = 54'27 ; H=4’20 per cent. 

It forms colourless needles, melting at 177 — 178°, and when 
hydrolysed with a little boiling dilute sulphuric acid deposits the 
phenol in prismatic needles. 

There can he little doubt that this compound, C h H ] 0 O r , iB in 
reality an octahydromjdiphenyl , and in its general properties it 
indeed somewhat closely resembios the so-called j0- and y.hexa- 
hydroxydiphenyls obtained from ellagic acid by Barth and Gold- 
schmidt ( Btr ., 1879, 12 , 1244). Although not itself a dyestuff, 
with iron and aluminium mordanted calico it gives respectively 
bluish-black and reddish-brown shades, but these colours are evi- 
dently due to an oxidation product of the parent sub'stance. 

It has been shown by Perkin and Nierenstein (Trans., 1905, 87 , 
111) and Perkin (ibid., 1906, 89 , 251) that ellagic acid (I) is the 
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tetrahydroxy- and flavellagic acid (II) the pentahydroxy-derivative 

of diphenyldimethylolid : 


A— O-CO-T 7\ 

HO; \ ( > 

ho! ! co-o-L )oh 

OH 


H <> 

HOl j- 


-U 0H 

OH 


and that by means of boiling concentrated potassium hydroxide 
solution these colouring matters respectively yield pentahydroxy- 
and hexahydroxy-diphenylmethylolid, although the reaction in the 
second case proceeds more readily. 

Numerous experiments under varied conditions have failed to 
produce from caemleoellagic acid the anticipated heptahydroxy 
diphenylmethylolid : 

/r — 0 ' c0 — 

ho/N 1 | 0H . 

H0i JoH \/ 0H 

OH OH 

and on this account a doubt at first existed as to whether it in 
reality possessed the constitution of a dihydroxyellagic acid (III), 
or might be represented by the formula (IV) : 


'OH 

ho > < 

;oh 

HOl x y— CO-O— t 


Thus the analytical figures required for both these formulae and 
for the corresponding acetyl and benzoyl derivatives show a fairly 
close agreement, and both compounds constituted in this manner 
should yield fluorene when distilled with zinc dust. The possibility 
that caeruleoellagic acid, however, possessed the second of these 
constitutions was eventually negatived by the production from it 
of octahydroxy diphenyl. 

The ready decomposition of caeruleoellagic acid with alkali in 
the manner above described is not so difficult to understand when 


the constitution which has been assigned to it (dihydroxyellagic 
acid) is considered. The first product of the reaction will consist of 
octahydroxvdiphenyldiearboxylic acid, and it is to he anticipated 
that this compound, containing as it does both the carboxyl groups 
in the ortho-position with respect to hydroxyl groups, would in 
these circumstknces readily lose two molecules of carbon dioxide, 
without the intermediate formation of the monocarboxylic acid 
corresponding with lieptahydroxydiphenylmethylolid. In the case 
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of flavellagic acid (I) the ease with which this suffers conversion 
into hexahydroxydiphenylmethylolid (II) is, on the other hand, 


/r — 0-00 

H0 /\ -/ \)H 

HO', J— COO— xyOH 
X/ OH 


OH 

hoA- 

HO! 


\/ 


— Aon 

— CO-O— \ylOH 
OH 


(I.) («•) 

evident, because the heptahydroxydiphenvldicarboxylic acid pro- 
duced by means of the alkali contains one of the carboxyl groups in 
the more stable meta^position. 

A further proof of the constitution of caeruleoellagic acid could 
no doubt be obtained by an investigation of its behaviour when 
methylated according to the method applied by Herzig and Polak 
( Monatsh 1908 , 29 , 263 ) and Herzig and Bronneck (ibid., 1908 , 
29, 281 ) to ellagic and flavellagic acids. In this manner caeruleo- 
eflagic acid should yield the compound : 

OMe COjMe 

MeO.A A° M ‘ 

MeO^COjMe MeO^OMe • 

OMe OMe 

but with the desire of not trespassing on the domain of these 
authors a study of this reaction was not attempted. 

Whereas ellagic and flavellagic acid are obtained when gallic 
acid is oxidised by means of potassium persulphate and sulphuric 
acid (Joe . cit.), it suggested itself that by working at a higher 
temperature and employing an excess of the reagent, caeruleoellagic 
acid might he prepared by this method. An experiment indicated 
that such is probably the case, for the crude product of the reaction 
dissolved in dilute alkaline solutions with a somewhat bluer tint 
than that given in these circumstances by flavellagic acid itself. 
The main bulk of the substance was, however, flavellagic acid, 
and it was not found possible by a use of the methods described 
above to isolate the very small quantity of caeruleoellagic acid 
which appears to be present in the mixture.* 

Caeruleoellagic acid possesses well-marked dyeing properties of a 
similar character, although more strongly developed than thoge of 
ellagic and flavellagic acids, and may have practical utility. Owing 
to its sparing solubility, it gives the best results in the paste form, 
for which purpose it is preferably dissolved in hot sulphuric acid, 


* Experiments with the object of introducing f further hydrojyl groups into 
eatellagie acid, the dihydroxydiphenyldimethylolid derived from protocatechuic 
acid by means of arsenic and sulphuric acids, or by the action of sulphuric acid at 
high temperatures, have given negative results.^ 
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precipitated by water, and thoroughly washed. The following 
results were obtained by employing mordanted woollen cloth. 

Chromium. Aluminium. Tin. Iron. 

Deep olive-yellow. Greenish-yellow. Dull yellow. Greenisli-black. 

In the case of the aluminium mordant the employment of chalk 
in the dye-bath oxerts a detrimental effect. 

By the inclusion of Herzig and Tscherne’s resoflavin ( Annaln , 
1907, 351, 24), prepared by the oxidation of 3 : 5-dibydroxybemoic 
acid, a series of hydroxydiphenyldimethyiolid derivatives ia now 
known to exist: 

Metellagic acid, C 14 H 5 0 4 (0H). Ellagie acid, C u H 2 0 4 (0H) 4 . 
Catellagic acid, C 14 H 4 0 4 (0H) 2 . Blavellagic acid, C 14 H0 4 (0H) 5 . 
Resoflavin, C 14 n a 0 4 (0H) 3 . Caeruleoellagic add, C, 4 0 4 (0H),. 

Cloth work krs Research Laboratory, 

The University, Leeds. 


CLXIV . — The Interaction of Formic Acid and 
Cellulose . 

By Charles Frederick Cross and Edward John Bevan. 

Products of interaction of cellulose and formic acid have been 
described in various communications (Berl and Smith, Ber,, 1907, 
40, 906; R. C, Woodbridge, J. Amer. Chem. Soc., 1909, 31, 1067) 
and patent specifications, and it is generally assumed that such 
products are formed by a process of simple esterification. The 
probability of formic acid reacting in more than one way should, 
however, be taken into account, and also, as a factor in the 
reaction, the labile equilibrium of the cellulose complex and its 
tendency to change its configuration under the action of reagents 
(Trans., 1904, 85, 691). 

Xhe possible modes of action of formic acid are in addition to 
• the normal replacement of alcoholic hydroxyl groups by the O*C0H 
residue : (1) As a consequence of the avidity of the acid, an attach 
on the cellulose complex by hydrolysis or condensation, or by both 
processes concurrently. (2) The acid may react through its 
carbonyl oxygen atom, and give rise to complexes, thus : 

ho> co + il-y - + m>c<1 

As regards the cellulose we cannot pretend to predict the course 
of change or 1 the final equilibrium under (1); and under (2), if 
reaction takes place, it suggests the existence in cellulose of 
pre-formation according to (1) of CH 2 *CO groupings. This is au 
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,, j 8 justified by well known transformations of the carbo- 
^Tates (as in t!le P roduct > on of leTulic from the hexoses), 
Ylore particularly of cellulose under the action of acids. 

Vese considerations have been formulated as the result of an 
•estivation of typical derivatives of this group manufactured by 
recesses already worked on the industrial scale. These compounds 
X found to be divergent in properties and general characteristics 
tom what might he accepted as the normal, defined from analogy 
O the better known esters, and especially the acetates. 

Experimentai. 

The products which we have more particularly studied were 
jrcpared and supplied to us by Professor Dr. E. Bronnert (Mul- 
rouse), and were (a) a voluminous, white solid, and (b) a trans- 
oarent' film, ( a ) being the direct product of interaction of formic 
ac id and cellulose (without catalyst), and ( b ) being obtained by 
spreading a solution of (a) on a glass surface, and evaporating the 
solvent acid. 

Examination of (a):— The product was soluble in pyndine and 
nitrobenzene; a characteristic solvent was found in the alkali thio- 
cyanates (for example, of potassium and ammonium) ; a 20 per cent, 
solution of these salts dissolved the compound freely. 

When dried in the air the substance contained 8 — 9 per cent, of 
water. 

After swelling with pyridine, the action of A’/S-aqueous-alcoholic 
sodium hydroxide was rapid : 

Found: Acid (as CH 2 0 2 ) = 44'0. Residue (cellulose) = 76*6. 
Cellulose diformate requires Acid (as CH 2 0 2 ) -43'2 ; 

Residue (cellulose) = 74‘3 per cent. 

Under the direct action of the N /2-alkali, the saponification is 
leas rapid, and higher acid numbers are obtained (CH 2 0 2 =46 per 
cent.) as a result of long-continued action. 

On analysis of the anhydrous compound the following numbers 
were obtained : 

0-1498 gave 0 2425 C0 2 and 0-0712 H 2 0. 0=4415; H=5*38. 
C 7 H 10 O 6 (monoformate) requires C=44'2; H-5'26 per cent. 
These numbers do not correspond with the composition repre- 
sented by the results of saponification. In other elementary 
analyses there was a still closer approximation to the numbers for 
cellulose, and therefore further divergence from the theoretical 
numbers for a diformate, which requires C = 44*0; H=4"58 per 
- cent. These variations were probably due to the fact that the 
compound proved to be unstable. 

After being kept for four months (in a closed bottle) it was no 
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longer soluble in pyridine, and was found to have develop^ 
acidity; it contained free acid (calculated as CH 2 0 2 ) equal to ]fh] 
per cent, of its weight. After removing this free acid, the com. 
pound was boiled with water. Further volatile acid distilled over, 
which amounted to 10'8 per cent., a total of 20’8; the loss of fonoj c 
acid (1 mol.) from a diformate should be 21*1 per cent. Aa ^ 
explanation of these results we may assume that the origin 
compound is a monoformate, but of a modified cellulose comply 
the second molecule of formic acid, obtained on saponification, being 
a product of decomposition of this complex, and this is confirmed 
by the following experiments. 

Acetylation :— The compound was mixed with 10 parts of acetic 
anhydride at 50°, and a 15 per cent, solution of zinc chloride in 
glacial acetic acid was added; the substance dissolved completely. 
The solution was boiled in one experiment for one hour, and in * 
second for five minutes, and the new ester precipitated by pouring 
into water. 

The yield in both cases was the same, namely, 120 per cent., and 
corresponds with the subjoined numbers defining the composition 
of the product. On analysis : 

0*1725 gave 0 3301 CO, and 0'0769 H,0. C=47'48; H=4’96. 

CjjHhO, (a diaceto-monoformato) requires C =4818 ; 

H=4'75 per cent. 

This diacetc-monoformate neutralised 46 per cent, of its weight 
of sodium hydroxide, and gave an insoluble residue (cellulose)= 
54'5. (C„H 14 0 8 requires NaOH=46; cellulose=59'l per cent) 

The amount of cellulose found was as usual low, owing to unavoid- 
able further hydrolysis. When dried in the air the compound 
retained 1'5 to 2'0 per cent, of moisture, which is within the normal 
low limits characteristic of the true esters. 

The instability of the original ester is thus also shown on acetyla- 
tion, as one formyl group is displaced when two acetyl groups enter 
theemolecule. 

There is, however, further evidence as to the constitution of the 
original ester, confirming the view that in the reaction by which it 
is produced the cellulose complex undergoes constitutional 
modification. 

(1) A careful examination of the acid products of saponification, 
using aqueous sodium hydroxide only, showed that acetic acid is 
produced. The acid was separated by fully oxidising with perman- 
ganate the volatile acids first obtained, redistilling, and finally 
crystallising the silver salt. (Found: Ag = 64'85. Calc., Ag= 
64 65 per cent.) 

The acetic acid thus formed must be a product of resolution of 
the new cellulose complex. 
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The cellulose residue showed divergencies from the normal; 
[hus, on analysis . 

j Q T300 gave 0'2133 C0 2 and 0 0810 HgO. C=44'60; H=6"93. 

The value for hydrogen is an indication of the production of 
nethyl groups, involving, therefore, the migration of hydroxyl 
r r oups within the cellulose complex. 

5 jjjj 3 “ cellulose” was acetylated, and gave a high yield (185 per 
■ent.) with an exceptionally high acid number on saponification 
’acid (aa CjH 1 0«)=81'lJ and correspondingly low cellulose residue 
; 27*3) These numbers and relations are sufficient to indicate the 
more complex nature of the interaction of cellulose and formic acid 
(supra). Further investigation is required for the full elucidation of 
the constitutional modification which cellulose appears to undergo. 

Examination, of (6).'— This was a transparent uniform film of 
0 085 mm. thickness. From the dimensions we were able to estimate 
closely the volume of a given weight, the specific gravity being 
found to be 1520 ; that is, in the normal air-dry state. The moisture 
retained, iu this condition was 13'0 — 16'0 por cent. Both figures 
are widely divergent from those generally characteristic of the 
cellulose estets. The film was found to resist the general solvents 
of these esters, as well as the special solvents noted for the product 
(a). Analysis gave: 

Anhydrous subsfance: 

01281 gave0'2052 C0 2 and 0 0744 H 2 0. C=43’7; H=6'4. 
0-1454 „ 0-2353 C0 2 „ 0 0812 H 2 0. C=44T; H=6'2. 

C 6 H 1( ,0 5 requires C=44’4; H=6T per cent. 


Air-dried substance: 

0 1579 gave 0-2224 C0 3 and 0'0988 H s O. C=38’4; H = 6'8. 

C 9 H 10 O 5 +H 2 O (15'8 per cent.) requires C=38'39; 

H=6'85 per cent. 

So far, therefore, there is nothing to identify this product as an 
ester ; it has the composition and properties of a cellulose. 

Saponification of the substance with iV/2-aqueous-alcolblic 
sodium hydroxide proceeded with some difficulty. The following 
results were obtained : 


Duration of boiling. 
9 hours 
Further 6 „ 

„ 4 „ 


Acid formed, 
calc, as CHo0 3 . 
25-0 " 
12-1 
4.4 


41 5 

These results indicate a course of action different from the 
saponification of an ester : rather a progressive decomposition of a 
cellulose complex with production of acid groups. 

With the view of elucidating this point, we carried out some 
experiments on the interaction of formic acid and typical celluloses. 
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(a) Cotton, wood, and esparto celluloses were taken as types of ti e 
generally accepted classification. The action in these cases is slo* 
and accompanied by considerable discoloration (brown). Produ^ 
of condensation are formed. The fibres gelatinise, showing 
progressive hydration, and the action differs markedly from that 
of other acids comparable in general functions with formic acid. 

On treating with water and washing, we obtained: 


Percentage of 


Wood 


original. 

Cotton. 

cellulose. 

Esparto. 

Insoluble product 

99-0 

91-0 

82-5 

In solution 

5-7 

114 

— 

Total 

1047 

102-4 


Saponification of insoluble product 




yield of acid as CH.,0 2 

18*11 

2245 

26-2 


It is to be noticed that with a small gain of weight due to the 
fixation of the formyl residue, there is a relatively large production 
of acid on saponification. In other words, the celluloses are consti- 
tutionally modified, and, as a result, are decomposed by alkalis 
with the formation of acid products. 

(6) Cellulose (hydrate) regenerated from solution a & xanthate 
(viscose). 

On digestion at 60° there is a very gradual attack, the cellulose 
passing into a viscous solution. On dilution, the product is 
precipitated. The following determinations were made : 

(1) Twelve hours' digestion — incomplete solution. 

(2) Twenty-four hours’ digestion— nearly complete solution. 



a.) 

(2-) 

Reprecipitated 

89-4 

85-42 

Products in solution : 



( Residue on evaporation) . . . . 

204 

35-80 


109 8 

121-22 


The insoluble product from (2) on saponification showed acidity 
equal to 44’ 00 (calc, as CH^Og). These numbers and incidental 
observations lead to the conclusion that this form of cellulose 
(hydrate) is attacked without formation of condensed coloured 
products. There is no discoloration, even on raising the tem- 
peratures to 100°, and the viscosity persists when the heating 
is long continued; at the same time a portion of the cellulose 
is degraded to soluble products of low molecular weight. These 
products were acid in higher proportion. We have also made 
a comparative study of the interaction of formic acid (99 per 
cent.) and tue hydrated celluloses obtained from solutions in 
cuprammonium, and as xanthic ester (viscose). These show similar 
behaviour. With the acid alone, prolonged digestion at temperatures 
up to 45° failed to effect more than partial solution (30 per cent.). 
The presence of catalysts effects a marked change. With 20 parts 
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I f the acid containing 2 per cent, of zinc chloride in solution, a 
omogeneous product was obtained in twenty hours' digestion at 
5°. The purified product was analysed : 

0'1713 gave 0'2758 CO, and 0-0716 H.O. C=43'91; H=4’65. 

! A diformate requires C=44'0; H-4'58 per cent. 

With phosphoric acid the action is especially rapid. In a typical 
;ase, we obtained a yield of 116 per cent, of the insoluble product, 
which on saponification gave, acid (as CH 2 0 2 )=49‘5 and residue 
(cellulose) =56-4 per cent. 

Owing to the difficulties inherent in investigations of cellulose 
croducts it will be necessary to extend these observations to other 
polyhydroxy-compounds of which the products of possible decom- 
nosition are better known, or which, from simplicity of molecular 
structure, can be studied in relation to synthetic reaction with 
greater precision of data. 

In one direction we have examined starch, which shows many 
analogies to cellulose in its reaction with formic acid; products 
insoluble in water are obtained, and these also, on saponification, 
show acidity in excess of the molecular proportions of acid actually 
combining. We have also studied certain aromatic compounds 
under similar conditions of interaction, and although there is no 
direct relationship of these to cellulose, it is well known that, 
through the lignocelluloses, there are many suggestions o! a cyclic 
constitution of cellulose. 

The following is a brief account of the results obtained with 
typical aromatic hydroxy-compounds. 

Resorcinol reacts with formic acid, and in the presence of bydrp- 
chloric acid the change is rapid, a substance being formed with 
considerable development of colour (crimson). The main product 
is easily isolated by crystallisation from water : 

0-1482 gave 0 3397 CO, and 0'0714 H 2 0. C=62'5; H=5 3. 

Ci,H 12 0 5 requires C = 62 9; H = 4'8 per cent. 

The formula suggests that the compound is a dihydroxybem- 
hydrol, formed according to the equation : 

2C c H e 0 2 + CE 2 0, = HO-CH[C 6 H 5 (OH) 2 ] 2 + H.O. 

The alkaline solutions of this substance are very strongly coloured 
(crimson). The penta-acetyl derivative was recrystallised from 
alcohol : 

O' 250 gave C S H 4 0 2 =67'2. 

CzjHaO,, requires C. 11,0,-65-5 per cent. 

Qumol gives no reaction under similar conditions, and it appears, 
therefore, that condensation takes place in the para-position with 
respect to a hydroxyl group. This is confirmed by experiments on 
a- and fi-naphthol. The latter does not react with formic acid, 
whilst the former gives a small amount of a condensation product, 
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which is insoluble in water, but reacts with alkalis, giving gr^ 
green solutions. The reaction of the naphthols with acetaldehyde 
are analogously divergent (Claisen, Ber., 1886, 19, 3316). 

Phlorogliwinol reacts rapidly, but the first product appears ^ 
be phloroglucide (Found, C = 61‘3; H=4'0. Calc., C=61q. 
H=4'2 per cent.), which would be formed according to the 
equation : 

2C 6 H 6 0 3 = Cj 2 H, 0 O 5 + HjO. 

With resorcinol and phloroglucinol in molecular proportions, , vc 
obtained intermediate results; the main product after crystallisation 
was analysed: 

01360 gave 0-3229 C0 2 and 0 0468 H„0. C=64'7; H = 3’8. 

C 13 H 10 O 5 requires C = 634; H = 4'0 per cent. 

This compound is probably formed according to the equation : 

C 6 H 6 O a + C 6 H 6 O s + ch 2 o, = C 13 H 10 O 5 + 2H 2 0. 

To connect these observations with cellulose it is only necessary 
to remember that the CH . . . OH(l:4) grouping of a phenol 
alternates with, and, in fact, reacts as, the grouping CH 2 ... CO, 
and a keten grouping has been shown by ourselves to be definitely 
characteristic of the liguocelluloses and inferentially of the cellu- 
loses (“ Cellulose,” 1895, and " Researches on Cellulose,” I. and II, 
1900-1905). Collie has developed the potentialities of the ketei 
and multiple keten group from a broader point of view, and 
applies his conclusion to the carbohydrates, including cellulose 
(Trans., 1907, 91, 1806). 

From the results so far obtained we may conclude that the 
formyl derivatives of cellulose are not the analogues of the 
acetates, the reactions of formation certainly introducing other 
factors which we have indicated, and our further investigations 
will have reference to the influence of these, as a working 
hypothesis. 

Incidentally, these results suggest a clue to anomalies, and the 
apparently contradictory results of investigators in regard to the 
acetates of cellulose (Berl and Smith, loc. cit. ; Ost, Zeitsch. angev. 
Chem., 1906, 19, .993; J. Gutsche, Dies., Gottingen, 1910), which 
we shall discuss in a subsequent communication. 

We are indebted to Professor Bronnert for the supply of products 
as stated, and we have pleasure in acknowledging experimental 
results included in this paper from Mr. S. S. Napper, and our 
indebtedness to Messrs. S. Courtauld and Co. for their valuable 
collaboration. We wish also to mention the efficient services of our 
assistant, Mr. D. R. Davey, throughout these investigations. 

i, New Coubt, 

Loshon, W.C. 
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JAMES CAMPBELL BROWN. 

Bobn January 31st, 1843; Died March 14th, 1910. 

James Campbell Brown was born at Aberdeen on the 31sfc of 
January, 1843. His father was Mr. George Brown, of Messrs. G. 
Brown and Co., Alum Works, Bow Common, London. He came 
of an old Scottish family, connected by marriage with the 
Grahams, Dukes of Montrose and the Earls of Strathmore. As a 
boy he attended the Gymnasium in Old Aberdeen, a famous school 
in its day, by reason of the character and attainments of its head, 
Dr. Alexander Anderson. In 1857 he entered Marischal College 
in Aberdeen, and attended the classes there in Latin and Greek; 
subsequently he passed through the classes of the first two years 
of the medical curriculum, specially distinguishing himself in 
botany and chemistry. Originally he had intended to take up 
medicine as a profession, but his interest in science had been 
aroused, and in 1863 he proceeded to London to study under 
Tyndall and Hofmann at the Royal College of Chemistry, and also 
at the School of Mines. He matriculated in 1862 at the London 
University, obtained the degree of Bachelor of Science in 1867, 
with first class honours in chemistry, and the degree of Doctor of 
Science in 1870. In 1907 the University of Aberdeen conferred 
on him an honorary degree of LL.D. His career as a teacher 
began in 1864, when he was appointed assistant to the Professor of 
Chemistry at Aberdeen University. In 1867 he was appointed 
lecturer in Experimental Science and Toxicology at the Liverpool 
Royal Infirmary School of Medicine. Henceforward to the end of 
his life he was associated with Liverpool. In 1872 he married 
Ellen Fullerton (daughter of John Henderson, of Quarry Lodge, 
Aberdeenshire), who survives him. 

During the whole forty-three years he was connected with Liver- 
pool he was keenly interested in education ; and the present genera- 
tion of teachers in the North are perhaps not fully aware .how 
much they owe to Professor Campbell Brown. In 1877, ten years 
after he came to Liverpool, he had become Chairman of the Royal 
Infirmary School of Medicine. It was at this period that he and 
the late Mr.' W. J. Stewart, stipendiary magistrate of Liverpool, 
were elected joint-secretaries of the committee for organising a 
University College in Liverpool; the amount of work done in con- 
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nexion with this committee must have been very great, and as an 
organiser Dr. Campbell Brown came prominently to the fore. 

When the School of Medicine was merged in the newly-formed 
College, two Chairs were founded to take the place of the lecture- 
ship in Experimental Science. The Chair of Physics was occupied 
by Professor Lodge (now Sir Oliver Lodge), and the Grant Chair 
of Chemistry by Professor Campbell Brown. Henceforward, h e 
never spared himself in efforts that might benefit the development 
of his department or the training of students. His heart was 
bound up in the success of the chemical school, and to the time 
of his death improvements and additions were being made in the 
laboratories. 

There are many men who are proud to have studied under him, 
and there are many more who owe to him their first start in life, 
for he took immense trouble in finding suitable posts for his 
students when they had to leave the College. He was in intimate 
touch with the chemical manufacturers of Lancashire and Cheshire, 
and was able to supply them with well-trained men. 

In 1884 the chemical laboratories at University College, Liver- 
pool, were built, and further extensions were made by 1886. h 
the session 1896-7 the William Gossage Laboratory was opened, 
and rooms were added for metallurgy, electro-chemistry, and gas 
analysis. Recognising that electro-chemistry was a subject of great 
importance in University training, Professor Campbell Brown 
obtained the help necessary for the founding of a lectureship in that 
subject, and soon afterwards, by the help of Mr. Muspratt and 
Sir J. Brunner, the Muspratt laboratories were built. 

Besides being connected with the University College of Liver- 
pool, Professor Campbell Brown was a public analyst as well, and 
his services to the community in suppressing the adulteration of 
food were of the greatest value. In 1872 he was appointed public 
analyst to the city of Liverpool, in 1873 he was also appointed to 
the same post for Cheshire and the Isle of Man, and in 1875 for 
Lancashire. The latter position he retained till his death. He 
was an original member of the Society of Chemical Industry, and 
also of the Society of Public Analysts. He was elected a Fellow 
of this Society in 1867, and was one of our Vice-Presidents when 
he died on March 14, 1910. 

Professor Campbell Brown was always an enthusiastic advocate 
for •investigation and research, and there were very few years 
during the period 1870—1910 in which he published nothing. His 
c (Earliest paper in 1870 was on “ The artificial formation of organic 
Fr<W oim ds,” and his last was published after his death in the 
■^ags of the Chemical Society, the title being; “An appara- 
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f or the distillation of fats and fatty acids, in the. vacuum of 
he cathode light.” ' v- 

The ground covered in his original communications was very ' 
ride; pure and applied chemistry, analytical, toxicological, and 
lotanical subjects are all represented. Perhaps his principal con- 
tribution to applied chemistry, at least the one that was of imme- 
iiate and great practical value, was a report published in 1874 
3 n the agricultural chemistry of the plantations of India. This was 
the outcome of a long sense of analyses of ' healthy and unhealthy 
tea plants, and of the soils in which the tea plant was growing. 
Ihe result of this work was the devising of a fertiliser for use in 
the plantations, which proved remarkably successful, but he never 
took any steps to secure for himself a pecuniary interest, in the 
extensive use to which this fertiliser was put. 

The bulk of his earlier publications were on analytical subjects ; 
analysis of butter, pepper, and other substances; and bis experience 
in this branch of chemistry was very large indeed. He was always 
trying in every way to suppress the adulteration of food. In the 
early days, when he was appointed public analyst for Liverpool 
under the Adulteration of Foods Act, this was no easy task. It was 
he who had to plan and superintend the building of tlys chemical 
laboratories, and organise routine methods for the analysis of foods 
and drugs on the large scale. 

He was always ready to do all in his power for the purpose of 
raising the profession of the public analyst, and he recognised 
that the most important factor in an analyst’s work was accuracy. 
In his own analytical laboratories his method was always to have 
every analysis repeated in its essential portion by a second operator, 
and, when possible, by a different method, thns as far as possible 
avoiding error. His zeal for “ precise ” methods and his dissatisfac- 
tion with all others was one of his most characteristic points. 

He was also appointed analyst to the Water Committee of the 
City of Liverpool, and to all the local authorities in the adminis- 
tiative county of Lancaster. He was frequently consulted in refer- 
ence to large schemes of public water Bupply, such as Hawes Water, 
the Vymwy watershed, the Liverpool supply, the new Birmingham 
supply, the Birkenhead supply, and others. His experience in this 
subject is, in part, embodied in various papers, for one of which, 
“Deposits in pipes and other channels carrying potable waters,” 
he was awarded, in 1904, the "Manby Premium” by the Council 
of the Institute of Civil Engineers. As a toxicologist, he had a 
large experience, especially in cases connected with arsenic 
poisoning. 

Apart from chemistry, Professor Campbell Brovm was a many- 

voi„ xeix. 5 c* 
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sided man, a distinguished botanist, a lover of music and literature 
and a great lover of nature. 

At his property at Wedderhill, near to Stonehaven, he made a 
•wonderful Alpine garden, full of every kind of Alpine plant, whir}, 
was an endless source of enjoyment to him in after years, J- 
those who knew him well, Professor Campbell Brown was a mat 
of whom it is particularly hard to have to say “We shall see him 
no more.” Honest, sturdy, straightforward, kindly, and with a 
keen sense of humour, he went through life doing good to 
everyone. 

As a teacher and organiser, the University of Liverpool owes 
him a deep debt of gratitude. The chemical world has lost a 
member who, in all his scientific work, always set before himself 
the ideal that if a thing was worth while doing, it was worth while 
doing well. 

At the close of a long life, to his honour be it said, he was still 
engaged in research, in most important public duties, and in 
ensuring that his students began their lives as well-trained and 
competent chemists. 


H. B. D. and J. N. C. 
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tus for the distillation of fata and fatty acids in the vacuum of 
the cathode light.” 

The ground covered in his original communicatiohs was very 
wide; pnre and applied chemistry, analytical, toxicological, and 
botanical subjects are all represented. Perhaps his principal con- 
tribution to applied chemistry, at least the one that was of imme- 
diate and great practical value, was a report published in 1874 
on the agricultural chemistry of the plantations of India. This was 
the outcome of a long series of analyses of healthy and unhealthy 
tea plants, and of the soils in which the tea plant was growing. 
■The result of this work was the devising of a fertiliser for ubo in 
the plantations, which proved remarkably successful, but be never 
took any steps to secure for himself a pecuniary interest in the 
extensive use to which this fertiliser was put. 

The bulk of his earlier publications were on analytical subjects; 
analysis of butter, pepper, and other substances; and his experience 
in this branch of chemistry was very large indeed. He was always 
trying in every way to suppress the adulteration of food. In the 
early days, when ho was appointed public analyst for Liverpool 
under the Adulteration of Foods Act, this was no easy task. It was 
he who had to plan and superintend the building of the chemical 
laboratories, and organise routine methods for the analysis of foods 
and drugs on the large scale. 

He was always ready to do all in his power for the purpose of 
raising the profession of the public analyst, and he recognised 
that the most important factor in an analyst's work was accuracy. 
In his own analytical laboratories his method was always to have 
every analysis repeated in its essential portion by a second operator, 
and, when possible, b; a different method, thus as far as possible 
avoiding error. His zeal for "precise” methods and his dissatisfac- 
tion with all others was one of his most characteristic points. 

He was also appointed analyst to the Water Committee o^ the 
City of Liverpool, and to all the local authorities in the adminis- 
trative county of Lancaster. He was frequently consulted in refer- 
ence to large schemes of public water supply, such as Hawes Water, 
the Vyniwy watershed, the Liverpool supply, the new Birmingham 
supply, the Birkenhead supply, and others. His experience in this 
subject is, in part, embodied in various papers, for one of which; 

Deposits in pipes and other channels carrying potable 1 waters,” 
he was awarded, in 1904, the " Manby Premium ” by the Council 
of the Institute of Civil Engineers. As a toxicologist, he had a 
large experience, especially in cases connected with arsenic 
poisoning. 

Apart from chemistry, Professor Campbell Brown was a many- 
VOL. XC1X. e r 
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sided man, a distinguished botanist, a lover of music and literature 
and a great lover of nature. 

At his property at Wedderhill, near to Stonehaven, he made a 
wonderful Alpine garden, full of every kind of Alpine plant, which 
was an endless source of enjoyment to him in after years. To 
those who knew him well, Professor Campbell Brown was a man 
of whom it is particularly hard to have to say “We shall see him 
no more." Honest, sturdy, straightforward, kindly, and with a 
keen sense of humour, he went through life doing good to 
everyone. 

As a teacher and organiser, the University of Liverpool owes 
him a deep debt of gratitude. The chemical world has lost a 
member who, in all his scientific work, always set before himself 
the ideal that if a thing was worth while doing, it was worth while 
doing well. 

At tho close of a long life, to his honour be it said, he was still 
engaged in research, in most important public duties, and in 
ensuring that his students began their lives as well-trained and 
competent chemists. 

H. B. D. and J. N. C. 


CLXV.— A Method for the Accurate Volumetric 
Determination of the Oxygen in Air. 

By Hekbeht Edmeston Watson (1851 Exhibition Scholar, 
University College, London). 

Professor P. A. Guye and the author have recently ascertained 
that if the atmosphere were calm there would be a consider- 
able reduction in the percentage of oxygen at high altitudes. If 
the quantity is taken as 21'00 per cent, at the surface, the 
amount at 1000 m. altitude is only 20' 73 per cent. Owing, however, 
to the presence of winds, it seems very unlikely that there is in 
ceality any detectable difference, unless, as is not impossible, the 
upper layers of the atmosphere constitute a region of absolute 
calm ? 

Sufficient data to throw light on this question axe not yet 
available, and it is with a view to carrying out a large number of 
analyses of air collected systematically at different altitudes that 
the apparatus now described has been designed. For this purpose 
it is necessary to make use of a method which is as accurate as 
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ossible, but at the same time the question of rapidity is also of 
considerable importance. 

In practice, the estimation of the oxygen in air is carried out 
bv removing this element in some suitable way, and determining 
the amount of residue. Absorption by heated copper, as performed 
by Dumas and Boussingault (Ann. Ohim. Phys ., 1841, [iii], 3 , 257), 
involves complicated apparatus, and is slow. The gravimetric 
method of Leduc (Comft. rend., 1896, 123 , 805), in which the 
oxygen is absorbed by cold phosphorus contained in a closed bulb, 
ig apparently very accurate, but requires twenty-four hours for the 
.absorption to take place, and also involves the weighing of large 
glass bulbs, an operation which should be avoided if possible. 

The volumetric method used by Regnault for an exceedingly 
large number of analyses (Ann. Chim. Phys., 1849, [iii], 26 , 329; 
and 1852, 36 , 385) was very simple and rapid, but had several 
disadvantages. The air was mixed with hydrogen, and exploded, 
the volume being kept constant, and pressure changes noted. To 
avoid drying the gas, the measuring tube was always kept moistened 
with water, thereby probably causing a slight variation in volume. 
Regnault also applied no compressibility correction, although the 
error from this cause is very small. In addition, it had been 
recognised as early as 1836 by De Saussure (Mem. Soc. de Phys. 
ct d’Hist. Nat . Geneve, 1836, 7 , 447) that ammonia was produced 
by such explosions of hydrogen and air, and to avoid this hq 
devised the elegant, although tedious, method of shaking the air 
with lead shot and water in a closed bottle, and weighing the 
amount of water which entered when absorption was complete and 
the bottle was opened under water. 

It is hoped that by means of the present apparatus some of the 
above-mentioned difficulties may have been eliminated. The general 
arrangement is" shown in the annexed diagram, and it should be 
noted that special attention is given in the construction to the 
volumes of the various constituent parts, a? this considerably 
facilitates the subsequent manipulation. Several small details are 
also important, and will be mentioned as they occur. The con- 
struction of the apparatus and the method of using it is best 
explained by following through the operations carried out in a 
complete analysis. 

The air is introduced into testrtubes with a volume of just' over 
50 c.c., on the top of which some potassium hydroxide has pre- 
viously been fused. These are inverted over mercury, and the gas 
allowed to remain in them at least two hours before analysis in 
order to remove carbon dioxide and water vapour. 

The gas is admitted through the inverted syphon A and the 

5 c 2 
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two-way tap B to the burette (7, but a small quantity of gas must 
be left behind in the syphon to avoid filling the tube between B 
and C with mercury. The height of the mercury is then adjusted 
by means of the reservoir H until it just touches a point D, which is 
set in the middle of a piece of the same tubing as that from which 
the manometer tube F is constructed, both being about 1 cm. i n 
diameter. F may be either evacuated, boiled out, and sealed off, or, 
better, connected to a small pump in which a good vacuum is 
maintained. The difference of level of the mercury in F and at D 
is then read with a cathetometer as well as the meniscus heights in 
case their difference is sufficient to require the application of a 



correction to the pressure. The whole of the burette and the 
manometer tube is enclosed in a water-jacket (not shown in the 
diagram) of considerable dimensions, the water being at room tem- 
perature. Unless the external temperature is changing very 
rapidly, it is a matter of no difficulty to maintain the temperature 
of the .water at G constant to 1/50 of a degree for some time 
previous to, and during, the measurements. 

The bulb K , carefully made of thin glass and 60 c.c. in volume, 
contains about 5 grams of yellow phosphorus. This is introduced 
before a series of experiments through the tube at the top of the 
bulb, which is then sealed off, and the bulb evacuated by means 
of the small Antropoff pump M (compare Ghem. Zeit. y 1910, 34, 
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979) with a delivery tube not exceeding 0*75 mm. in diameter. 
After measurement, the air is admitted into K (the tap L being 
closed), and the mercury in C passed well beyond the tap B, which 
is then turned off. K is next heated with a smoky flame for about 
five minutes, a procedure which appears to absorb the oxygen 
completely. 

After allowing about twenty minutes for the vapours to settle, 
ft is opened and H lowered until the mercury falls just below the 
T join 7, and half the gas passes back into the burette. B is then 
closed and the remaining gas pumped into J. The volume of J 
being 20 c.c., the gas completely fijls it, and no bubbles can stick 
to the sides. The delivery tube of the pump must, however, always 
be tapped when all the gas has been pumped off, because a bubble 
invariably remains on the end unless this is done. The tap E is 
next opened, and the gas from J passes into the burette. The total 
volume of the latter is 60 c.c., so that the pressure inside after 
the admission of the gas is sufficiently low to cause the mercury to 
rise in J and pass to 7. The capillary tube between these two points 
is of 0'5 mm. bore, and very carefully blown on at each end so as 
to form no hollow in which a bubble of air could catch. It is also 
necessary to turn the tap right round once or twice to make sure 
that no bubble remains in the bore. While the mercury is running 
in from 7, the reservoir H i3 carefully raised, and it can at once 
be seen if any air remains at 7, and, if so, it is quite easy to displace 
it by again lowering 77. 

The mercury is then again raised to the point D, and after a 
short interval the' pressure and temperature are measured, and the 
gas expelled from the apparatus through A. 

Allowing fifteen minutes to elapse before taking each pressure 
reading, twenty minutes for the phosphorus vapours to settle and 
grow cool, and fifteen minutes for complete evacuation with the pump, 
the whole analysis may easily be performed in an hour and a-half. 

More phosphorus may be introduced from time to time as 
considered necessary. It is not easy to say for bow many analyses 
a given quantity of phosphorus will suffice, but on one occasion 
when 2 grams had been used for about ten analyses, it was found 
that only a small fraction of the whole had been oxidised or •con- 
verted into the red variety. At intervals the whole bulb A'jnay be 
cut down and cleaned. It should be noticed that the oxides of 
phosphorus in this bulb form the only drying agent in the apparatus. 
Since the gas is introduced dry, even this is unnecessary, but it is 
absolutely essential before starting work for the first time to 
circulate the dry nitrogen formed in the first combustion through 
all parts of the apparatus at least three or four times. 
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The calculation of the results is simple. Since 50 c.c. of air are 
used for the analysis, it will be seen that after absorption of the 
oxygen, and when the gas is being again measured, the pressure 
in the burette is approximately atmospheric, whilst, in addition, 
the bore of the tap B leading to S’ is filled with gas at half this 
pressure. Any error due to this cause, however, even with a tap 
of large bore, is automatically eliminated, for it will be observed 
that this gas remains in the apparatus when the rest is expelled 
at the end of the experiment. On introducing another sample of 
air, the volume is measured between the barrel of the tap and the 
point D. The gas remaining in the tap bore from the previous ' 
experiment is added to this air when it is admitted to K, but an 
equal volume is again retained in the tap bore at the end of the 
experiment (assuming, of course, that approximately equal quanti- 
ties of air are used for each analysis), so that the volume between 
the barrel of the tap and the point is the true volume of the 
nitrogen in the added air. It is hardly necessary to add that this 
tap must be greased as lightly as possible. 

Consequently, if p be the pressure of the air, T its absolute 
temperature, and p'T' the corresponding quantities for the gases 
remaining after absorption, the percentage of these gases is given 
by lOOp’T/pT 1 . 

It may be remarked that, assuming T constant, if p is one atmo 
sphere, p' is the partial pressure of the residual gases, thereby 
measuring the proportion in which they occur, or, dealing with 
volume, p7p gives the ratio of the volume of the residual gases 
measured at their true partial pressure (and corrected to atmospheric 
pressure, assuming Boyle's law to be true) to the total volume. 
This is the only rational method of stating results given as percent- 
ages, for in any other case, if, for instance, the oxygen and residual 
gases were both measured separately at atmospheric pressure, the 
sum of the two separate volumes would not be equal to the volume 
when mixed. Actually, in these experiments it is better to measure 
the air under increased pressure and the residues under atmospheric 
pressure in order to make the barometer readings rather more 
accurate, but the change in the value of p f jp when this is done is 
less- than 1 part in 50,000, and consequently negligible. 

WitlL regard to the accuracy of the method, in each of the two 
sets of measurements there are two manometer readings and a 
temperature determination. The error in each of the former should 
not exceed 1/20 mm., that is to say, 1 part in 15,000, and the 
temperature should be correct to 0'02°, or 1 part in 15,000. If 
this be so, the total maximum error in the final result due to these 
causes is 6 parts in 15,000, although if the apparatus is rigidly 
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fixed the errors in reading to the fixed point should be legs than that 
given. The chance of this maximum deviation occurring is, 
moreover, only 1 in 32. 

Assuming that a mercury surface can be set to a point with an 
accuracy of 0’02 mm., the error in volume thus introduced is about 
1 in 25,000 for a tube of the size used. It may, however, be 
necessary to apply a small correction if the height of the meniscus 
does not remain constant. If the burette is of fairly thick glass, the 
change of volume with pressure is negligible. 

There are two other possible sources of error. First, a bubble 
of air may adhere to the glass somewhere. If, however, the experi- 
ments are carried out as described, this will not be found to occur, 
and as, moreover, 1 cu. mm. of air can readily be seen, corresponding 
with 1/14,000 of the whole volume, no error should arise from 
this cause. Secondly, there is the possibility of incomplete absorp- 
tion by phosphorus. There seems, however, to be every reason to 
suppose that even if traces of oxygen do remain, the quantities are 
too small to detect or measure, except by electrical methods. Leduc 
(I loc . cit.) could detect no error in his experiments, owing either to 
insufficient absorption or to the vapour pressure of the phosphorus, 
and in the present series no variation which could be ascribed to 
these causes has been observed in the experiments already carried 
out, although, of course, it is not possible to detect a small constant 
error. 

The following example illustrates the completeness of the absorp- 
tion, and the safety of circulating the gas through the apparatus. 
A value of 79*07 was obtained for the percentage of nitrogen on 
one occasion. The gas was re-measured next morning under quite 
different temperature conditions, and the figure deduced was 79-09. 
The gas was then passed into the phosphorus, well heated, pumped 
off, and again measured, the percentage found being then 79‘08. 

Below are given some of the preliminary results obtained for 
various specimens of air. It will be seen that the agreement for 
different analyses of the same sample is fairly close. With regard 
to the absolute value, it would seem that the mean percentage of 
oxygen is slightly higher than that measured by Regnault (loc. cit .), 
that is, 20’952 at Paris, and 20"949 at Geneva, with a maximum 
value of 21 "00, but it should be very close to the figure 21 "00 
deduced by Leduc for Paris air. 
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Results of Some Analyses. 

Source of air. 

Laboratory, Geneva, 4 p.m., July 11, 1910 

„ „ 5 p.m., ,, 12, „ 

|t „ (alt. S00 m.) 10 a.ra., May 19 

Saleve (alt. 1300 m.) „ >> •• 

Rochersde Naye (alt. 2045 m.) ,, «* 

j tt 5'30a.m 

As already mentioned, tlie few results obtained axe merely, 
preliminary, and it is not intended to discuss their bearing on the 
composition of the atmosphere in the present paper. 

In conclusion, I should like to express my best thanks to Professor 
P. A. Guye, in whose laboratory this work was carried out, for his 
help in obtaining some of the samples of air analysed, and for the 
great interest he has taken in the whole work. 

Trinity College, 

Cambridge. 


Percentage of oxygen. 


20 96 20-93 _ 

20- 98 20-95 _ 

21- 02 21-04 21 03 

20- 95 20-98 
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CLXVI . — Tetramethylammonium Hyponitrite and its 
Decomposition by Heat. 

By Prafulla Chandra Ray and Hemendra Kumar Sen. 

The decomposition of tetramethylammonium nitrite by heat has 
been the subject of a previous communication (Proc., 1911, 27, 4). 
It has been shown that although the salt splits up mainly into 
its constituents, trimethylamine and methyl nitrite, owing to 
its stability at a fairly high temperature, the Bubst-ance ultimately 
becomes charred, resulting in the formation of various secondary 
products, We thought it therefore desirable to investigate the 
thermal decomposition of tetramethylammonium hyponitrite, a salt 
which is the product of a combination of a strong base with a much 
“ weaker ” acid. 

Preparation Pure silver hyponitrite was triturated in a mortar 
with tetramethylammonium iodide, water being added from time 
to time. The end-point of the reaction was carefully attained, and 
tfre silver iodide filtered off, the filtrate being evaporated in a 
vacuum over sulphuric acid. It was noticed that the solution, 
whic/? was practically neutral at first, became more and more 
alkaline as concentration proceeded, owing to the partial hydrolysis 
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of the salt. In fact, the presence of free alkali favours the stability 
of alkali hyponitrites (compare Divers, Trans., 1899, 75 , 113). The 
crystalline product we obtained was thus a mixture of the hypo- 
nitrite with the base tetramethylammonium hydroxide. This 
circumstance did not interfere with the end we had in view, as 
tetramethylammonium hydroxide decomposes at a much higher 
temperature than the hyponitrite; nor could the decomposition 
products of the hydroxide contaminate those of the hyponitrite in 
our method of conducting the experiment. The solution of the 
crystalline mixture gave a yellow precipitate of silver hyponitrite 
with silver nitrate, and on addition of excess of the latter reagent, 
a brown precipitate of silver oxide, as might have been expected. 
That the substance we were dealing with was a tetramethyl- 
ammonium compound was proved by evaporating a small portion 
with hydrochloric acid, and converting the hydrochloride into the 
platiuic salt. Two estimations of the percentage of platinum in 
two distinct preparations gave Pt=34'83 and 34'95 respectively, 
whilst (NMe 4 Cl) 2 PtCl, requires Pt=35T per cent. 

Method of Experiment : — The substance was introduced into a 
bulb provided with an elongated stem. A spiral of glass beads, 
moistened with the liquid which collects on the surface of glacial 
phosphoric acid, was interposed between the Sprengel pump and 
the tube. The use of glacial phosphoric acid has much to recom- 
mend it, as we have found it of signal service, not only in arresting 
the amine base, but also the methyl alcohol formed during the 
decomposition of the quaternary base, whilst it allows all the 
indifferent gases to pass through, including methyl ether (compare 
the earlier paper). The bulb was heated in a bath of sulphuric 
acid. At 55—60° the salt melts to a clear liquid, but the " click ” 
almost persists. At 75 — 80° gases begin to be evolved, although 
very slowly, and the evolution becomes regular at about 110°. This 
goes on until the temperature is allowed to rise to 140°. At this 
stage the "click” reappears, and remains persistent up to 190°. 
It was noticed that a slight residue was left in the bulb, which on 
examination proved to be a mixture of nitrate and carbonate of the 
tetramethylammonium base. Thecarbon dioxide had been absorbed 
by the hydroxide during exposure, and the nitrate was the result 
of the decomposition of the hyponitrite. This manner of the decom- 
position of an alkaline hyponitrite is analogous to that oF'hypo- 
nitrous acid itself, as shown by Ray and Ganguli (Trans., 1907, 91 , 
1870). Four distinct preparations were undertaken, and subjected 
to similar treatment, but the behaviour under the action of beat 
was much the same. It will be shown below that the substance 
decomposes according to the following equations: 
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X. 2NMe,-NO = N 2 0 + [^*>°] = N s O + 2NMe> 3 + Me 2 0. 

(Hypothetical.) 

II. 5NMe,-NO = 2N S + NMe 4 -NO s + - 

(Hypothetical.) 

2N 2 + NMe 4 -N0 3 + 4NMe 8 + 2M e /). 

We give here the scheme of a typical analysis of the mixture 
of gases: 

Volume of gas taken for explosion ... =. 4‘7 c.c, • 
„ „ pure oxygen taken ... =16*4 

Therefore total volume before explosion ... ... = 21*1 

Volume after explosion =17*1 „ 

„ the diminution = 4 0 „ 

Volume after absorption by NaOH ... — 12*95 , 

» C0 2 - 4-15 ” 

Volume after absorption by alkaline 

pyrogallol =. 2*35 „ 

„ oxygen unused =10*6 „ 

The residual 2’35 c.c., or practically 2*4 c.c., of gas were found 
to be pure nitrogen. 

A fresh portion of the gas was next analysed as follows : A drop 
of concentrated sulphuric acid was introduced into the eudiometer, 
when the mercury at once began to rise. After the absorption was 
complete, a reading was taken, which gave the volume of methyl 
ether, and the volume thus ascertained agreed well with that 
deduced from explosion. The eudiometer was inverted over water, 
and shaken vigorously. The water-level began to rise slowly, a 
characteristic behaviour in the case of nitrous oxide. The residue 
was found to be pure nitrogen. The proportion of nitrogen to 
nitrous oxide in almost all the experiments was 1 :1‘5. 

The gas, after explosion and absorption of carbon dioxide and 
ox yg en > , was found to be pure nitrogen, inasmuch as the nitrous 
oxide took part in the explosion and yielded up its oxygen, being 
thereby reduced to its own volume of nitrogen. If the explosive 
gas- be taken to be methyl ether, the following volume relations 
should exist ; 

Me z O + 30 2 = 2C0 2 + ZHfi. 

2 vol8. 6 vols. 4 vols. 

That is, eight volumes of mixed gases ought to give four volumes ; 
in other words, there should be a shrinkage of half the volume, 
which is the same thing as saying that the volume of carbon dioxide 
produced must be equal to the shrinkage. On comparing the 
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fexperiments, this will be found to be actually the ease. Since 
B*2 c.c. of carbon dioxide were formed, half its volume, namely, 
E’l c.c., must have been methyl ether, and the remaining 2'6 c.c. 
bf the total 4*7 c.c., nitrogen and nitrous oxide. The actual 
experiment gave 2‘4 c.c. of these gases, a difference which is 
evidently within the limits of experimental error. On comparing 
the data, it will be found that 10'6 c.c. of oxygen remained unused ; 
hence the amount of used oxygen was 16*4-10*6=5'8 c.c. Now, 
in the combustion of 2'1 c.c. of methyl ether, 6*3 c.c. of external 
oxygen is necessary, of which 5 8 c.c. were supplied by the pure 
oxygen, and the rest, 0'5 c.c., by nitrous oxide. This is also a 
way of indirectly measuring the volume of nitrous oxide present, 
since nitrous oxide contains half its volume of oxygen. Thus the 
proportion of nitrogen to nitrous oxide in the particular experiment 
was as 1*6:1. It may be pointed out here that the qualitative 
and practically the quantitative test for methyl ether with the help 
of a drop of sulphuric acid or two may well be adopted in gaa 
analysis in the absence of basic gases. The absorption of unsaturated 
hydrocarbons, for example, ethylene, by concentrated sulphuric 
acid is at the ordinary temperature very slow, and effective only 
with fuming sulphuric acid. 

The decomposition therefore takes place according to the equations 
given above. They explain the simultaneous formation of nitrogen 
and nitrous oxide. Of course, how far one reaction proceeds in 
preference to the other it is difficult to say, and possibly this varies 
according to the nature of the experiment. In our experiments, 
however, we found the reactions proceeding side by side, since the 
volumes of ether and nitrogen plus nitrous oxide were approxi- 
mately found to be equal, as required by the above reactions. 

Something remains to be said about the concomitant impurity of 
the hyponitrite, namely, the hydroxide. The decomposition of 
tetramethylammonium hydroxide has been studied by Hofmann, 
and later on by Schmidt {Amwilen, 1892, 2 67, 263), and confirmed 
by ourselves. The products are trimethylamine and methyl alcohol 
in equivalent proportions: 

NMe 4 -OH = NMe, + Me-OH. 

The formation of methyl alcohol by the decomposition of the 
substance we obtained was qualitatively proved by heating a~ small 
quantity in a bulb tube with salicylic acid, when the characteristic 
Odour of oil of wintergreen was distinctly perceptible. The methyl 
alcohol in our experiments was arrested by the phosphoric acid 
spiral along with the tertiary amine. Blank experiments were 
made with pure methyl alcohol. A small sealed bulb containing 
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the alcohol was introduced into a bulb tube connected -with ^ 
phosphoric acid spiral. After the system was exhausted, the alcohol 
bulb was broken by a sudden jerk. The alcohol at onee rushed 
into the spiral, but none into the collecting tube. 

The amine arrested in the spiral during the experiments Wa8 
washed out, treated with alkali hydroxide, and subjected to distil, 
lation, the distillate being caught in hydrochloric acid. The solution 
was evaporated to dryness, and the hydrochloride converted into 
the pl&tinic salt, and analysed. (Found, Pt~36'85. Calc 
Pfc— 36'85 per cent.) 

It will thus be seen that pure trimethylamine, as demanded by 
the above equations, was given off. 

From the foregoing investigations it is thus established that the 
products of thermal decomposition of tetramethylammonium hypo- 
nitrite are nitrogen monoxide, nitrogen, methyl ether, and 
trimethylamine; at the same time a small quantity of the 
liyponitrite is converted into nitrate. 

Chemioal Laboratory, 

Presidency College, Calcutta. 


CLXVII . — Nitrites of the Alkylanxmonium Bases : Ethyl 
ammonium Nitrite, Dimethylammonium Nitrite, 
and Trimelkylaminouium Nitrite. 

By Prafulla Chandra Ray and Jitendra Nath Rakshit. 

E thy lam m oni um Nitrite . 

The method adopted for the preparation of this salt was exactly 
the same as that of its lower homologue, namely, double decomposi- 
tion between mercuric nitrite and ethylamine or interaction between 
th6 amine* hydrochloride and silver nitrite (compare this vol., 
p. 1016). The first method gave, however, an altogether unex- 
pected result in that we obtained, not only dimercurammonium 
nitritg, but, under favourable conditions, diethyltrimercur- 
ammonium nitrite, which will form the subject of a separate com- 
munication. The filtrate from these mercury compounds was 
subjected to distillation ; the distillate gave copious precipitate of 
iodoform on treatment with iodine and sodium hydroxide, proving 
that ethylammonium nitrite was formed, which, during distillation, 
was decomposed into ethyl alcohol and nitrogen. 
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As, however, the various primary, secondary, and tertiary amines 
ind their hydrochlorides we had to deal with are not available in 
Shis country, we had to undertake their preparation in each instance 
in d test their freedom from impurities, especially ammonia. Our 
irst attempt to prepare pure etbylamine by the reduction of 
icetonitrile by Mendius' reaction, as improved by Siersch (Annalen 
.867, 144, 139), gave undesirable results. Very considerable 
quantities of ammonium chloride were simultaneously formed and 
he mixture, when extracted with absolute alcohol or a mixture of 
qether and alcohol, was contaminated with notable proportions of 
the latter. Ladenburg’s modification of the method (reduction bv 
sodium in alcohol) gave a far better yield. In connexion with this 
we may mention here that the extraction of the amine hydro 
chloride from a mixture containing sal ammoniac is only successful 
by Winkler’s process (AmuUen, 1855, 03, 324) when the former is 
present m considerable excess. Analysis of the platinichloride 
showed that the base was pure. (Found, Pt= 39-03 Calc 
Pt=38 93 per cent.) uuo > 

The filtrate from the interaction of amine hydrochloride and 
silver mtnfce was evaporated in a vacuum as usual. The product 
obtained, however was a heavy liquid, which, on immersion in a 
nurture of salt and ice, could not be solidified. It ia remarkable 
that whilst methylammomum nitrite is a crystalline solid fm n 
50 ° approx.), its higher homologue is a liquid. Two distinct 
preparations were undertaken, the analyses of which are given 

1 C( i 2 “ d °' 1014 H *°- c = 26 ' 26 ; H=8-35. 

0 1770 „ 43-5 c.c. N 2 at 30° and 760 mm. N = 2770 

IlOWOgaveO-am C0 2 and 0-1962 H 2 0. 0=25-43; 11=889 
CjHANs requires 0= 26 09; H = 8'69; N = 30-43 per cent 
As the nitrogen was collected in a Schiff’s azotometer, the vapour 
to be haif *• vapour **** 

The low percentage of nitrogen is accounted for by the fact that 
dmng combustion while the air in the tube was being expelled 
hy the current of carbon dioxide, minute bubbles of S gas were 

1 7 ffl 0U t S™ ° ff fr0m the »***•; ^us, not ol wL 

a difficult matter to ascertain when the tube was free from air 

o«u C tl th -r nitr ° S r were CarTled ^ Estim^h oi 

Itrogen by the Crum Frankland” and "Urea” processes vave 

* 156 and 15 1 »****. 
mat is, halt the total amount of nitrogen 1 

Ethylammnium nitrite is a yellow liquid, having a specific 
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gravity of 1125 (approx.) at 30° compared with water at the 8 aa e 
temperature. Even at the ordinary temperature of the laboratory 
(23° to 30°) it slowly dissociates. It is soluble in chloroform o r 
alcohol (90 per cent.), and almost insoluble in ether. 

Decomposition by Heat: — In the vacuum of the Sprengel pump 
ethylammonium nitrite slowly decomposes, even at the ordinary 
temperature; on raising the temperature, the rate of decomposition 
increases; at 60° it is regular, and at this temperature it is con- 
veniently decomposed. Finally, the temperature was raised to 
100° until the “click” became persistent. The small quantity of 
the liquid which distilled over contained water and ethyl alcohol; 
the latter being tested by the iodoform reaction. The distillate 
also responded to the nitroso-reaction. Minute, oily drops, which 
gave the nitroso-reaction, also condensed in the upper cooler part 
of the tube. The formation of a nifcroso-derivative by the distilla- 
tion of a primary ammonium nitrite is, no doubt, striking, 
Linnemann also noticed the simultaneous formation of wopropyl 
alcohol and nitrosodipropylamine by heating the aqueous solution 
of propylammonium nitrite (A nnalen, 1872, 161, 47). Accepting 
Linnemann's view, we provisionally explain the formation of 
nitrosoalkyl amine according to the equation : 

2K-NH s -N 0 2 =N 2 + 3H ? p + R 2 N-NO, 
where R represents an alkyl radicle. It may be mentioned here 
that in the case of methylammonium nitrite also a corresponding 
nitrosoamine is obtained. The gaseous mixture consisted of 
nitrogen and nitric oxide, with traces of free ethylamine. 


Dimethylammonium Nitrite. 

This compound, prepared as before by the interaction of silver 
nitrite and the corresponding amine hydrochloride* and evapora- 
tion in a vacuum of the filtrate, was a pale yellow, transparent 
liquid: 

0*3389 gave 0-3716 C0 2 and 0*2763 H 2 0. C=25'39; H=9-08. 

0*1685 „ 42’0 c.c. N 2 at 29° and 760 mm. N=28‘30. 

C 2 H a 0 2 N s requires C-26'09; H-8‘69; N = 30'43 per cent. 

The result for nitrogen is rather low, as in the case of the 
previous salt, for reasons assigned thereunder. When estimated by 
the “ Crum Frankland ” and “ Urea ” processes, the percentage was 
14*75, that is, nearly half the total amount. 

Decomposition by Heat: — The salt decomposes slightly at the 

* The platinum salt of two distinct preparations gave Pt = 3915 and o9 05. 
Calc., Pt= 38*93 per cent. 
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r dinary temperature in a vacuum; at 60° the decomposition is 
. j regular; the gaseous products are nitrogen and a trace of 
^dimethylamine. In the distillate, methyl alcohol was also 
tected Evidently the nitrogen and methyl alcohol were formed 
Lording to the following <*fuation : 

NH 2 Me 2 , N0 2 — 2MeOH + N 2 . 

In some cases a small quantity of nitric oxide was detected. The 
lain portion of the salt was, however, converted into nitroeo- 
imethylamine, which gave Liebermann’s nitroso-reaction, and its 
oiling point was found to be 144° (approx.) * by Jones’ method 
Trans., 1878, 33, 175). There was a slight solid residue, which was 
ot decomposed at 100°, and thiB proved to be a nitrate. Dimethyl- 
ammonium nitrite is stable at 21° to 23°. When first prepared, in' 
anuary last, the laboratory temperature was 21°. After an 
nterval of two months, during which period the temperature of 
he laboratory gradually increased to 30°, a portion of the substance 
vas converted into the nitroso-compound. An estimation of 
‘nitritic” nitrogen by the “ Urea ” process showed that 76*73 per 
:ent. was real nitrite. It may be pointed out here that the nitroso- 
;ompound does not respond to the “Urea” test. 

Trimethylammonium Nitrite. ' 

The trimethylamine which was required for the purpose was 
orepared by the dry distillation of tetramethylammonium 
hydroxide in a current of dry hydrogen (Schmidt, Aniuden, 1892, 
267, 263). Analysis of the platinichloride showed that the base 
was pure. (Found, Pt=36"72. Calc., Pb=36*85 per cent.) 

The method of preparation of the nitrite was exactly the same 
as in the preceding cases. The salt was obtained in beautiful pale 
green crystals. It was extremely deliquescent : 

0*1275 gave 0*1496 C0 2 and 0*1077 H 2 0. C= 32*00; H = 9*38. 

0*0818 „ 9*8 c.c. N 2 (“nitritic”) (moist) at 23° and 760 mm. 

N (“ nitritic ”) = 13‘44. 

C 3 H 10 O 2 N 2 requires C =33*98; H = 9’39; N = 13*20 per cent. 

Decomposition by Heat : — The salt slowly and continuously disso- 
ciates into trimethylamine and nitrous acid, even at the ordinary 
temperature. The nitrous acid in turn breaks up according to the 
equation : 

3HN0 2 = HNO a + H 2 0 + 2NO. 

The nitric acid thus generated combines with a portion of the 

* The substance contained a trace of moisture which had the effect of lowering 
the boiling point. 
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free amine (the product of dissociation), resulting in the formation 
of trimethylammonium nitrate. It is for this reason that a perfect 
vacuum cannot be obtained when a tube containing the salt jj 
attached to the Sprengel pump. Minute bubbles are given off, 
which interfere with the persistency of the “ click.” When the 
temperature is slowly raised, the rate of decomposition increases. 
At 55° the salt melts to a pale green, viscous liquid, from which 
bubbles continually escape. As water is one of the products oi 
decomposition, the melting point of the salt cannot be accurately 
determined. On withdrawing the bath, the molten substance 
solidities en masse to its original crystalline structure and green 
colour. The decomposition is effected conveniently at 100°. 
During this stage minute drops of a colourless liquid condensed 
in the upper part of the tube, which, after the completion of tie 
decomposition and removal of the bath, solidified to a thin, white, 
layer. An appreciable quantity of residue was left in the tube. 

The gaseous mixture which was collected consisted of equal 
volumes of trimethylamine and nitric oxide, with traces of nitrogen. 
That it was trimethylamine was proved by its absorption by hydro 
chloric acid and the conversion of the hydrochloride into the 
platinic salt. (Found, Pt=37'37. Calc., Pt= 36 85 per cent.) 

The white, crystalline residue which was not decomposed at 100° 
was shown by analysis to consist. of slightly impure trimethyl- 
ammonium nitrate. (Found, C— 26 20 ; H = 8’07 ; N = 21 90. Calc., 
C=29'50; H=8-19; N=23'10 per cent.) 

The decomposition evidently proceeds according to the equation: 

3NHMe 8 -N0 2 =NHMe J -N0j+ 2NO + 2NMej+ H 2 0. 

A sample of trimethylammonium nitrite prepared in December 
last (the temperature of the laboratory being 21°) was found cm 
examination in the middle of March (temp. 30°) to consist of 51 per 
cent, of nitrite and 49 per cent, of nitrate. 

Concluding Remarks on the Alkylammoniu-m Nitrites : — It will 
be evident from the present investigation that, not only the 
primary, hut the secondary and tertiary amines also yield the 
corresponding nitrites. The order of stability of these salts is 
what might have been expected from the heat of neutralisation of 
these organic bases with hydrochloric acid. Thus, methylamine and 
ethylsanine evolve 26,000 calories in round numbers, whilst 
dimethylamine and trimethylamine evolve 23,000 and 17,000 
calories respectively. The primary ammonium nitrites have been 
found to be the most stable, and trimethylammonium nitrite the 
least ; the latter, in fact, undergoes complete dissociation into nitrons 
acid and trimethylamine. All ammonium nitrites, however, dis- 
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soci&te more or lees, even at the ordinary temperature, and if these 
nitrites are kept in a desiccator in an open dish they slowly find 
(jjeir way into the sulphuric acid, being ultimately completely 
absorbed by this reagent, In a vacuum desiccator this absorption 
takes place more rapidly. 

Chemical Laboratory, 

Presidency College, Calcutta. 


CLXVIII . — Nitrites of the Benzylammonium Series. 
Benzylammonium Nitrite and Dibenzylammonium 
Nitrite and their Sublimation and Decomposition 
by Heat. 

By Prafulla Chandra Ray and Rasik Lal Datta. 

Benzylammonium Nitrite. 

In continuation of the work on the aliphatic amine nitrites, we 
were led to the study of the nitrites of the benzylammonium series, 
and it appears that the nitrites of this series are more stable than 
the corresponding nitrites of the aliphatic amines. The first of 
the series, namely, monobenzylammonium nitrite, was prepared as 
usual by the double decomposition of silver nitrite and monobenzyl- 
amine hydrochloride and evaporation of the resulting solution in a 
vacuum over sulphuric acid. Monobenzylamine hydrochloride was 
prepared according to Mason’s method (Trans., 1893, 63, 1311) by 
the action of alcoholic ammonia on benzyl chloride, which gave 
very satisfactory results. 

The salt as prepared in the above manner is of a pale yellow 
colour, and consists of crystalline plates. It is hygroscopic and 
stable. It is soluble in alcohol, ether, or benzene. Unlike the 
aJkylammonium nitrites, it does not decompose into its constitu- 
ents, and even undergoes sublimation in a vacuum. It is very 
remarkable that an amine nitrite with a very heavy group, 
C 6 H 5 ‘GH 2 ‘, is more stable than amine nitrites with such lighter 
groups as methyl, ethyl, etc. ; on the other hand, ammonium nitrite 
in which no atom of hydrogen is substituted is more stable than 
the alkyl-substituted ammonium nitrites, so much so that the 
. former can be sublimed, whilst the latter have no tendency to 
sublime, and are easily decomposable. In the case of benzyl- 
VOL, XCIX. 5 D 
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ammonium nitrite it is the substitution of the phenyl in the methyl 
group that determines its stability and subliming property. As 
a rule, aromatic compounds are especially endowed with such » 
property. 

■Analysis of benzylammonium nitrite gave the following results; 

0’3614 gave 0-7002 C0 2 and 0'2164 H 2 0. C=52’85; H='6'65. 
0-1216 19-7 c.c. (moist) at 30° and 760 mm. N = 17'94. 

C,H i 0 O 2 N 2 requires C = 54'54; H = 6'49; N=18'18 per cent. 

The “ nitritic ” nitrogen, as estimated by the “ Crum Frankland ” 
and “Urea” methods, gave 886 per cent, instead of 9'09, that is, 
half the total nitrogen required by theory, 

Sublimation and Decomposition by Heat .-—When the salt was 
heated in a.Sprengel vacuum (compare Ray, Trans., 1909, 95 , 345) 
it began to sublime at 80°, and on maintaining the temperature oil 
the bath between 80° and 85°, practically the whole of the substance 
sublimed, and was deposited on the upper and cooler parts of the 
tube in beautiful white, stellate clusters of crystals. It is note 
worthy that whilst the salt as originally prepared has a pale 
yellow tint, the sublimed crystals are colourless. An estimation of 
“nitritic” nitrogen of the sublimate gave 9 07 per cent, instead 
of 9"09 as required by theory. In this connexion, an interesting 
fact was discovered. The tube containing the sublimate was kept 
in a vacuum in an open bottle over sulphuric acid ; on the nest 
day, the bottle containing the tube was found to be lined with 
white clouds of the salt. This proves that the substance (once 
sublimed) very slowly sublimes in a vacuum at the ordinary 
temperature (30°). 

If, instead of keeping the temperature between 80° and 85°, the 
bath is heated to a higher temperature, the salt melts, and begins 
to decompose into benzyl alcohol and nitrogen according to the 
equation : 

C e H 6 -CH 2 -NH 3 -N0 2 =C 6 H 5 -CH 2 -OII + H 2 0 + N 2 , 
a decomposition which takes place at once when the hydrochloride 
is directly treated with nascent nitrous acid (sodium nitrite and 
sulphuric acid). 

* .The benzyl alcohol was recognised by its odour and by conversion 
into benzaldehyde and benzoic acid by nitric acid and alkaline 
permanganate respectively. The nitrogen was found to he free 
from nitric oxide. A quantitative experiment gave N = 14'45, 
instead of 1£'18 per cent., as required by theory. The deficit was 
due to a small part of the substance subliming unchanged, and 
being carried off as fine dust into the “ fall-tube ” and thus escaping 
decomposition. 
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Dibemylammonium Nitrite. 

The dibenzylamine hydrochloride was prepared simultaneously 
with monobenzylamme hydrochloride, according to Mason’s method 
since both are formed at the same time by the action of alcoholic 
ammonia on benzyl chloride. Double decomposition between the 
amine hydrochloride in aqueous solution and silver nitrite gave the 
corresponding amine nitrite. The solution was evaporated in a 
vacuum over sulphuric acid, and the salt was obtained in white 
scales. It was not deliquescent, and was somewhat sparingly 

soluble in water, but readily soluble in ether or alcohol: 

0d629 gave (M020 C0 2 and 0'0958 H„0. C=67'30 • H=(WU 
Found: N (nitritic) = 6 - 15. " * 

WA rK I uirc6 C=68'85; H=6'56; N = 5'74 per cent. 
Sublimation and Decomposition by Heat .--The substance was 
heated in he Sprengel vacumn, and it simultaneously melted and 
sublimed at about 110°. On maintaining the temperature at this 
point for some time, the molten mass disappeared, 1 white, crystal 
hne sublimate was deposited in the cooler parts of the Lbe 
and a small quantity of gas was collected, which was found to be 
almost pure nitric oxide. A thin but distinct layer of a crystalline 

SoM lef ‘ beh “ d -, » f««nd on examination to be Tbenzyl 
amine nitrate. Viscid, oily drops were also deposited 

the sublimate. This liquid turned red litmus blue. Evidently it 
was dibenzylamine, which boils at 300° under the ordinary pressure 
but at about 180 in a vacuum. The sublimate was found to be 

3(C 6 H 5 -CH») 2 NH 1 ,-N0 2 = 

(C 6 H 5 -CH 2 )j-NH 2 -N0 3 + 2NO + H s O + 2(C 6 H 5 -CH,) 2 NH. 

Chemical Laboratory, 

PazslDaNcr OoLieoa, Caicijtta. 
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CLXIX.— The Density of Liquid Sucrose and of fa 
Solutions in Water. 

By Frederik Schwers. 

The densities of aqueous solutions of sucrose have been carefully 
determined by Gerlach ( Dingl . polyt. J>, 1864, 172 , 35) for seven 
different concentrations and between 0° and 100°. With the object 
of continuing my previous researches on binary mixtures {Bull 
Acad. Toy. Bely., 1908, 814 ; Rec. trav. chim ., 1909, 28 , 261 ; J . Chiu t. 
phys., 1911, 9, 15), and calcul%ig the variations undergone by tie 
volume-contractions with the temperature, it was first of all 
necessary to obtain data on the density of sucrose in the liquid 
and superfuscd state. On its passage into solution, sucrose, like 
any other solid, occupies the volume it would have in the liquid 
state at the temperature of the dissolution; Wulff (Zeitsch. f. die 
yes. Rub enzucker Industrie, 1887, 37 , 918) has already called atten- 
tion to this point. I could not find, however, any such determina- 
tions in the extensive literature relating to this subject; in view 
of the great number of chemists who have studied sucrose, this 
can only be explained by the great experimental difficulties of 
determinations of this kind. 

Several investigators have tried to obtain an approximate value 
by means of extrapolation from the density curve of aqueous sucrose 
solutions. This value is between 1*5549 and 1*56165 * ; but we 
cannot place much reliance in these numbers, owing to the fact, to 
which Plato (Zeitsch. f. die ges. Riibenzuckerindustrie, 1900, 50, 
1098) has already called attention, that it is impossible to prepare 
solutions stronger than 76 per cent., and that an extrapolation, 
which extends over nearly 25 per cent., can only give a rough 
approximation. It may be added that it is impossible to find out 
in this way the expansion-coefficient of liquid sucrose. 

The greatest experimental difficulties were to melt the sucrose 
without the slightest decomposition, and to maintain it in the super- 
fused state for sufficient time to make all the determinations. 

According to Braconnet (Ann. Chim. Phys., 1821, [ii], 16, 427), 
sucrose melts to a clear liquid when carefully heated in the neigh- 
bourhood of its melting point, but in spite of careful purification 
of the sucrose by fractional precipitation of the aqueous solution 
with ethyl alcohol, and very slow heating in an oil-bath, I could 

See the complete data on this subject in Die Chemie dcr Zuckcraricii by 
E. von LippniRim, 1904, 3rd ed. Braunschweig. 
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0 t avoid a slight decomposition whenever the sucrose was exposed 

After a long series of unsuccessful attempts, I at last secured 
the desired result by melting finely pulverised sucrose under a liquid. 
This mode of procedure avoids charring due to superheating, 
diminishes oxidation by contact with air, and, moreover, favours 
retention in the liquid state. The liquid used must be without 
chemical or physical action on sucrose; it must be non-oxidising, 
and possess a boiling point above the melting point of saccharose. 
Of all the liquids tried, I found liquid paraffin the most convenient 
?b. p. about 190°). 

The pyknometer used was a small flask of Jena-glass of about 
50 c.c. capacity, the neck of which had been drawn out and marked. 
The powdered sugar was first introduced and weighed, the flask 
filled with paraffin, and carefully heated until the melting point was 
reached. The apparatus was then placed in a thermostat, which 
was kept very constant, and the paraffin adjusted to the mark. 
The weight was taken when the apparatus had reached the tem- 
perature of the balance room. The density of the paraffin used 
was previously determined in the same apparatus, the volume of 
which was ascertained by filling with water. All the experiments 
were made at the same temperature in order to eliminate errors 
due to the imperfections of the method. Needless to say, all the 
weighings were reduced to a vacuum — an important correction in 
the case of such large quantities. 

By this method I was able to determine the density of sucrose 
down to - 15°, without crystallisation ; the sugar becomes more and 
more viscous, and ultimately hard like glass, which we may also 
regard as being in the superfused state. 

The densities, compared with water at 4°, are as follows : 


(°. 


d f/i\ 

f. 


d t a l 4°. 

— 1 4 *55 


1-51966 

45-85 


1-50605 

0 00 


1-51915 

59 00 


1-49812 

14-00 


1-51756 

77-85 


1-48493 

20 '55 


1-51663 

101-55 


1 -46790 

33-75 


1-51245 

114-70 


1-45846 

Or, taking the volume at 0° as unity, the volumes 

at the other 

temperatures 

arc as 

follows : 





Vol. 

Variation;. 


V-l. 

Variation 

f°, 

i°/0°. 

per degree. 



per degree. 

14-55 

0-00 

14-00 

20-55 

33 75 

0- 99966 

1 -ooooo 

1- 00105 
1-00166 
1 00443 

0-000023 

0 000075 
0-000093 
0-000210 

0 000353 

45-85 

59-00 

77 85 

101 55 
114-70 

1 -00870 
1 -01404 
1 02305 
1-03490 
1-04161 

0 000406 

0 000478 

0 000500 

0 -000510 


Between 35° and 115° the dilatation is almost regular (see 
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diagram II), and approximately four times that of solid sucrose 
according to Joule and Playfair (Quart. Joum. Chem. Sac ., 

1, 121), who give 0*0001116 between 0° and 100°. Below thia 
temperature, however, it diminishes rapidly, although regularly, 
between 15° and 20° it attains the value of that of solid sucrose 
and between 0° and - 15° it is very much less. 

The rapid bending of the curve led me first to suppose the exist- 
ence of a real density-maximum, as in the case of water : but after 
a large number of very careful experiments, I came to the conclusion 
that the curve is as shown in the figure; so that, if there is really 
a density-maximum, it has not been reached at the temperature of 
-15°. Unfortunately, the method used does not permit investiga- 
tions at. lower temperatures with the same degree of exactness, 
The reservoir above the mark ought to be much larger to allow the 
expansion of the paraffin, owing to the fact that the weighing must 
be done at the ordinary temperature, and it would be difficult to 
avoid slight loss by evaporation; moreover, there is a practical 
obstacle, due to the solidification of the paraffin. 

The calculation of an analytical form of the curve V t would 
involve much work, owing to its sinuosity, without giving any 
explanation of the particular form of the curve; the nature of the 
phenomena is sufficiently well indicated by the graphic representa- 
tion. 

The experiments were not continued beyond 115°, because it 
is more difficult to obtain tbe same degree of accuracy, and also 
because the maintenance during several hours at a temperature so 
near to the melting point initiates charring and decomposition. It 
appears quite certain that the continuation of the curve 
approximates to a straight line. 

It is between 35° and 40° that the great change in the dilatation 
occurs. It may be interesting to point out that superfused sugar 
possesses down to 38° a certain fluidity, so that it is still possible 
to draw it out in threads, whereby crystallisation takes place, as 
was first observed by Dumas. Below this temperature, the viscosity 
becomes so great that the substance has the appearance of a solid. 

For liquids with non-associated molecules only, the variations of 
the volume with the temperature may be represented on a diagram 
by a straight line. With liquids forming physical aggregates 
(which is the general case), the volume-curve becomes more nearly 
parallel to the abscissa with decreasing temperature at a point 
which is peculiar to the liquid in question. 

In a previous paper (J. Chm. phys., 1911, 9, 72) I have shown 
that the hypothesis of De Heen, elaborated afterwards by Van 
Laar, gives the best explanation of the facts. We have to consider 
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t l,e volume-changes of a liquid by heating as the result of two 
osite actions : the heat gives more energy to the molecules, and 
increases the volume, but, on the other hand, the partial depoly- 
merisation— or physical dissociation — of the aggregates produces a 
decrease of volume. 

Water has been, so far, the only liquid known for which the 
second of these actions exceeds the first (between 0° and 4°) ; as 
is now seen, liquid sucrose approaches very nearly to water in 
this respect, and is perhaps quite similar at lower temperatures. 
As I have already pointed out in the above-mentioned paper, the 
•presence of a real density-maximum is not a sufficient reason for 
placing a liquid in a special class ; this maximum shown by water 
is only an external manifestation — in a higher degree — of a property 
which is common to all associated liquids. 

It appears from observations on a large number of liquids that 
the presence of hydroxyl groups in the molecule is particularly 
favourable to physical association; no wonder that sugar (with its 
large number of these groups) possesses more associating power 
than the alcohols. 

If similarity in the form of the V ( -curve permits us to assume a 
similar state of polymerisation, it would appear from this study 
that water possesses a much higher degree of association than wo 
have hitherto believed — higher than that of sucrose, of which the 
smallest molecule has ten hydroxyl groups. 

Aqueous Solutions of Sucrose. 

As already mentioned, it was of interest to determine the 
departure shown by the different water-sucrose mixtures from the 
theoretical density, as calculated from the well-known formula: 

d v =E 1±& or 

?± + Ei v ' + v * 

dj d 2 

If we calculate from the density of solid sucrose (which is approxi- 
mately 159), we find a slight contraction up to 63 per cent, of 
sucrose, and a dilatation for solutions of higher concentration. Plato 
(Zeitsch. f. die ges. Rubenzuckcrindustrie , 1900, 50, 1098), how- 
ever, admitted that the volume contraction must be calculated from 
the value of liquid sucrose. Using the number he obtained by 
extrapolation from aqueous solutions (1’55626 at 17' 5°), he con- 
cluded that ! all the solutions exhibit contraction, which is a 
maximum (1*37 per cent.) at a concentration of nearly 60 per cent, 
of sucrose. It might be first objected that, for our purpose, the 
method is not sufficiently accurate to determine the dilatation- 
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coefficient of liquid sucrose, which is quite necessary to calculate the 
volume-contraction of the solutions up to 100°. As, on the other 
hand, it has just been shown that experiment gives a density quite 
different (less than 152) from the extrapolated value (155 to 1*56), 
it is clear that experimental verification was necessary. It follows 
that the volume-contraction is much more pronounced than would 
appear from Plato's calculations. In the following tables are given 
the calculations I have made from Gerlach’s experimental data 
(loc. at.). The numbers for density d reproduced in the first column 
are from experimental observation, and not the interpolated values; 
I have given these, as Gerlach did, to six places of decimals) 
although X think that the last place might, for our purpose, he 
omitted. The densities are referred to water at 17'5°=1; it was 
needless to transform those in the values d because the final 

result C v is the same in both cases. As in the tables already 
published, d is the observed, and the theoretical density; the 
volume contraction is readily calculated from the formula l-d v jd. 


Sucrose: 10 per cent. + Water: 90 per cent. 


e. 

d i°/17 '5 0 . 


<hid. 

G v . 

0-9 

1-041792 

1-036112 

0-99455 

0-545 

9-2 

1-041366 

1-036176 

0-99502 

0-498 

12-4 

1-040948 

1-035955 

0-99520 

0-480 

15-3 

1-040521 

1 -035571 

9-99524 

0-476 

17'5 

1-040104 

1-335366 

0-99544 

0-456 

25-5 

1-038037 

1-033772 

0-99589 

0-411 

32'4 

1-035961 

1-031895 

0-99607 

0-393 

43-3 

1 031848 

1-028091 

0-99636 

0-364 

52'6 

1-027764 

1 024150 

0-99658 

0-342 

60-9 

1-023710 

1 020136 

099651 

0-349 

687 

1-019686 

1-015822 

0-99621 

0-379 

75-9 

1-015691 

1-011682 

0-99605 

0-395 

82-4 

1011725 

1 -007666 

0-99599 

0-401 

88-5 

1-007788 

1-003883 

0-99607 

0 393 

94 3 

1 -003880 

1-000224 

0 99637 

0-363 

99 9 

1-000000 

0996650 

0-99665 

0'335 



Sucrose: 20 per cent, b Water : 

80 per cent. 


5-9 

1-085477 

1 -074283 

0-98969 

0-031 

175 

1-083234 

1-073324 

0-99085 

0-915 

31-6 

1-078779 

1-070028 

0-99188 

0-812 

42-6 

1-074356 

1-065889 

0-99212 

0-788 

52 0 

1-069965 

1-062065 

0 99262 

0-738 

60-8 

1-065605 

1-057635 

0-99252 

0-748 

68-9 

1-061278 

1-053153 

0-99234 

0-766 

76-3 

1-056982 

1-048619 

099209 

0-791 

89-3 

1*048482 

1-040460 

0-99235 

0-765 

95-6 

1-044278 

1 036499 

0-99255 

0-745 



and of its solutions in water. 


Sucrose: 30 per cent. + Water; 70 per cent. 


C. 

9 ‘2 
17*5 
312 
42*4 
52*0 
61*0 
69*3 
77*2 
84-5 
01 -3 
97-9 


d *717-5°. 

d,. 

l,{d. 

cv 

1*131996 

1*115026 

0-98501 

1-499 

1*129586 

1*114169 

0*98635 

1*365 

1*124800 

1*110986 

0*98772 

1-228 

1120048 

1*106745 

0*98812 

1188 

1*115330 

1T02421 

0*98842 

1*158 

.111O048 

1*097835 

0*98847 

1‘153 

1*105995 

1*092933 

0*98819 

1-181 

1*101377 

1*088311 

0*98813 

1-187 

1*096792 

1 *083684 

0*98805 

1-195 

1*092240 

1-079389 

0*98823 

1-177 

1*087721 

1 075070 

0*98837 

1*163 


Sucrose : 40 per cent. + Water : 60 per cent. 


-018 

1*184531 

1*159245 

0*97865 

2*135 

9*8 

1-181945 

1159102 

0*98067 

1*933 

17*5 

1*179358 

1*158252 

0*98210 

1*790 

30*9 

1*174222 

1155094 

0*98371 

1*629 

42*0 

1*169121 

1*150642 

0*98420 

1-580 

52*0 

1*164056 

1-146050 

0*98453 

1-547 

61*0 

1*159026 

1*141318 

0*98472 

1-528 

69*6 

1*154032 

1*136145 

0*98450 

1-550 

78 0 

1*149073 

1*131149 

0-98440 

1-560 

85*9 

1*144150 

1 126074 

0*98420 

1-580 

93*3 

1*139261 

1 121392 

0*98432 

1*568 



Sucrose : 50 per cent. + Water : 

50 per cent. 


1*96 

1-238293 

1*207088 

097489 

2-511 

17*5 

1*232748 

1*200054 

0.97834 

2-166 

30-4 

1*227241 

1*202935 

0-98019 

1-981 

41-9 

1*221771 

1*198184 

0-98069 

1 931 

52 2 

1-216339 

IT 931 72 

0-98095 

1 905 

61-8 

1 210945 

1*187974 

0-98103 

1-897 

70-9 

1-205589 

1 182117 

0-98053 

1-947 

79-5 

1*200269 

1-177134 

0-98072 

1-928 

87*6 

1*194986 

1 "171829 

0-98062 

1-938 

95*3 

1*189740 

IT 66975 

0-98087 

1 913 


Sucrose : 60 

31 1*295890 

17*5 1 *289952 

30*7 1*284054 

42*4 1*278197 

52*9 1*272379 

62*9 1*266600 

72*5 1*260861 

81-5 1*255161 

90*1 1*249500 

98*4 1*243877 


per cent.+ Water . 

1*259105 
1 257773 
1*254806 
1*249386 
1*244075 
1*238467 
1*232593 
1*226804 
1*221396 
1*215669 


40 per cent. 

0*97161 2*839 

0*97505 2*495 

0*97722 2*278 

0*97741 2*259 

0*97768 2*232 

0*97779 2*221 

0*97758 2*242 

0*97741 2*259 

0*97751 2*249 

0 97732 2*268 
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Sucrose: 70 per cent. + Water: 30 per cent. 


f. 

d *717-5°. 

dr 

d v /d. 


8-3 

1*357518 

1-315594 

0 -96912 

3-088 

17*5 

1*351168 

1*314240 

0*97267 

2-733 

31 0 

1*344860 

1-310629 

0-97455 

2-545 

43-8 

1*338594 

1*304781 

0-97474 

2-526 

651 

1-332370 

1-298765 

0-97478 

2-522 

65 5 

1*326188 

1-292790 

0-97482 

2*518 

75*0 

1-320046 

1-286652 

0-97470 

2-530 

84-4 

1 -313946 

1-280357 

0-97444 - 

2-556 

93*4 

1-307887 

1-274543 

0-97450 

2-550 


The diagram oh which these values are plotted shows — better 
than the numbers — the variations of C , for each mixture of sucrose 
and water. The general form of the curves (they are very similar 



I. Abscissae: Temperature. 

Ordinates: Contraetion in percentage of the initial volume. 

II. Abscissae: Temperature. 

Ordinates: Volume of liquid sucrose [volume at 0°-l). 

III. Abscissae: Weight per cent, of sugar. 

Ordinates : Volume contraction (at 0°) in percentage of the initial volume. 

IV. PyHomeler used for the density determinations. 

for all the concentrations) shows a diminution of the contraction up 
to nearly 50°; then each curve becomes parallel to the abscissa, and 
an. increase of contraction takes place with a maximum at about 
80°. After the bend, the curve descends again at higher tempera- 
tures. 

This behaviour is analogous to that previously observed in other 
binary mixtures, and especially described in my papers on the 
aqueous solutions of the different alcohols. By comparing the forms 
of the contraction curves of mixtures of water with ethyl alcohol, 
glycol, and glycerol, I observed that the bends become more marked 
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as the number of hydroxyl groups increases; on the other hand, 
that the maximum occurs at higher temperatures as the boiling 
points of the 'alcohol rise. 

In the case of sucrose, the incurvation is rather pronounced, hut 
not in proportion to the large number of hydroxyl groups; the 
form of the curves is not very different from that of the system 
glycerol + water, and the maximum occurs at nearly the same 
temperature (about 80°). 

Similar remarks apply to other properties. For example: 

(1) If we consider, for the pure liquids, the portion of the F, -curve 
which is nearly a straight line, we see that the volume change for 
1° is approximately as follows (the volume at 0° being= 1) : 


Ethyl alcohol 0-0013 

Glycol 0-00085 

Glycerol 0-0006 


For sucrose, the value 0 0005 (approx.) was found, which 
approaches very closely to the number for glycerol. It may here 
he recalled, as a general rule, that the largest differences in physical 
properties occur in organic compounds with fewest carbon-atoms, 
and that these differences diminish as the carbon-chain lengthens. 

(2) If we consider, at the same temperature, the volume contrac- 
tion of the mixtures with water, we see that it is very large for 
the monatomic alcohols, but decreases with increase in the number 
of hydroxy-groups. The contraction-maximum at 0° is, for instance : 

For ethyl alcohol -i- water 4 00 per cent. 

„ glycol ,, „ 1-55 ,, 

„ glycerol „ 1-38 t) 

With sucrose solutions an important contraction (more than 3 per 
cent.) occurs at a concentration of 70 per cent.; according to the 
curve (No. Ill), a more concentrated solution would give a higher 
contraction. But experiment fails, because water and sucrose are 
not miscible in all proportions at the ordinary temperature. 

As a general rule, the contraction-maximum occurs at a higher 
concentration as the molecular weight of the substance increases; 
so that it is quite natural that this maximum is not yet reached 
at the concentration of 70 per cent, of sugar. By transforming the 
weight-percentage into molecular-percentage, this maximum would, 
of course, be displaced to the left ; but by doing so, we would seem 
to accept as true, a priori, the theory that admits the existence of 
combinations in molecular proportions for determined concentra- 
tions; I have (J. Chim. phys., 1911, 9, 57) discussed the reasons 
against thinking that there is up to the present any evidence of 
tiie existence of such combinations. 

The change of association that occurs on mixing two liquids is 
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generally a maximum when the liquids axe in nearly the same 
proportions or in simple molecular relations \ it is natural that the 
volume-change — whatever the reasons of this change may be-. 
should be more pronounced in concentrated than in dilute solutions- 
but that is not a sufficient reason for assuming the existence of 
chemical combinations in the solution. 

These investigations should be completed by the examination of 
other substances of the sugar class, and of their solutions in water- 
the highly associated properties of these compounds promise 
interesting results. 

I desire to express my best thanks to the Committee of Managers 
for permission to work in the Research Laboratory of the Royal 
Institution of Great' Britain. 

Davy-Fa'iiaiuy Research Laboratory, 

London. 


CLXX. — Triketohydrinclene Hydrate. Part V. The 
Analogues of Uramil and Purpuric Acid. 

By Siegfried Ruhemann. 

2-Oximino-I :3-diketoiiydrindene, 0 6 H 4 <^|^>c:N 0H, which may 

bo regarded as the violuric acid of the hydrindene group, on treat- 
ment with fuming hydriodic acid, yields hydrindantin instead of 
diketohydrindamine (this vol., p. 1306). The transformation of the 
oxime into the amine takes place, however, when stannous chloride 

is used as reducing agent. The base, which 

is the analogue of uramil, is very unstable, turning brown and then 
blue on exposure to moist air. Owing to this property, it was not 
possible to obtain it in a pure state and to verify its composition 
by analysis, but it could be characterised by the condensation 
products which it forms with aromatic aldehydes and triketohydrin- 
deno hydrate. With benzaldehyde, it condenses to 1:3 -dikda- 

2-benzylidenehydrindaminc, C 6 H 4 <^>CH'N:CH-C 6 H 5 , which is 

orange; with salicylaldehyde, anisaldehyde, and p-dimethylamino 
benzaldehyde, it yields substances which are of a deeper colour. 
These compounds, although stable when dry, are hydrolysed 
gradually by moist air, but readily on boiling with water or alcohol, 
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with the production of aldehyde and amine, dark solutions heinn 
formed, which, under the influence of the oxygen of the air turn 
blue. This behaviour of diketohydrindamine resembles 4-amino- 

_ . XT — n./'trr 


, n <N=C-CH 

Nhocji-k 


•NH ’ t ' le uramil °f 


l-phcnyl-3-methylpyrazolone, C 6 H 5 -N 

the pyrazolone series. Knorr (Annalen, 1887**238 189) who 
obtained this base by reduction of the corresponding oxime did not 
succeed in isolating it; he proved, however, its formation by the 
analysis of its hydrochloride, and the study of its condensation 
products withbenaaldehyde and 4-ketcnl-phenyl-3-methy]pyrazo!one, 

C s Hs ' N <-CO-CO * He also indicatad the resemblance between 

the' compound which is formed by the action of the diketopyrazole 
on the amine, and purpuric acid by showing that it yields deep 
violet solutions with alkalis or ammonia. The constitution of this 
substance, which was called ruhazonic acid, may be represented 

IXl, 

This formula corresponds with that of purpuric acid put forward 
seven years later by P.loty (Annalen, 1904, 333, 68) and by 
Slimmer and Stieglitz (rimer. Chem, J„ 1904 31 66n 

condensation product formed by diketohydrindamine ’with tnketo 
hydnndene hydrate, which may be called dikUohydrindylidZ- 

XS£ IT 1 ’ “ leS -I both 

c # h 4 <co> ch . N :c<co> C4H< 

and in properties; it differs from those acids mainly in the denree 
stability. Although it can he isolated from its ammonium Lt 

sliiiv t e f ment With dilut6 Mrochloric acid, it is very 
sensitive towards mineral acids and alkalis; purpuric acid however 

tt y lblf h n - r StatC ’ w h ereas ruhazonic acid is compara- 

sol L The"! mP0S t ° nly °" b ° ilin ® Ik 
purntiric arid m 7 mUm SaIt ° f th * hydrindene analogue of 
P 1 acid may be represented by tile formula : 

riSr'Trit S] T mn and of 

can readily bTlt ° Xidatl ° n ° f diket ohydrindami„e, 

similar totW i i" fr0nl h J d rindanti n under conditions 

recommend fnr 7“* ^ 7 an<1 F “ ckh ^ nmlm ’ 1904 > 333 > 27 ) 
e preparation of murexide from alloxantin. The 
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salt is characterised by its property of dissolving in water to yield 
deep blue solutions. The mode of formation of purpuric acid 
and its analogues leads to the view that similar substances would 
be produced by the action of the cyclic di- or tri-ketone with uramil 
or its analogues, Such a substance can readily be prepared in ft, 
form of its potassium salt on treatment of a solution of uramil ii 
potassium hydroxide with triketohydrindene hydrate. This salt of 

dikctohydrindylidcMuramil, CO<[j^g.QjQgj^’C'-N.O<^^>0 s H ) , 
dissolves in water to form reddish-violet solutions, which art 
decolorised immediately ou the addition of dilute hydrochloric’ 
acid. 

The ease with which hydrindantin is transformed into the 
analogue of murexide, together with Strecker’s results concerning 
the formation of murexide by the action of amino-acids on alloxan 
(Anrmlen, 1862, 123 , 363), suggested that the blue colour reaction 
which triketohydrindene hydrate gives with proteins and their 
hydrolytic products, is due to the production of the ammonium salt 
of diketohydrindylidenediketohydrindamine. This view, which is 
supported by the fact that in both cases the coloration is accom- 
panied by the formation of aldehydes, has been confirmed by the 
isolation of the salt from the product of the action between alanine 
and triketohydrindene hydrate. After this substance had been 
recommended as a reagent for amino-acids (Trans., 1910 , 97 , 2025; 
see also Abderhalden and Schmidt, Zeitsch. 'physiol. Chem., 1911, 
72 , 37), Hurtley and Wootton (this vol., p. 288) expressed the 
opinion that alloxan will be found of great use in biochemistry, 
and they based their view on Strecker’s results. It appears, 
however, that alloxan is less valuable for the purpose than triieto 
hydrindene hydrate on account of the inferior sensitiveness of the 
colour test, especially in the examination of animal fluids (for 
example, urine), and for the reason that it also gives with ammonia 
the murexide reaction, which is probably due to the presence of 
traces of alloxantin in alloxan. 


Experimental. 

1 : 3 -Diketohydrindamine, G 6 H 1 <^q^>CH'NH s . 

On gradually adding finely powdered oximino-1 : 3 -diket.ohydrin- 
dene (5 grams) to stannous chloride (15 grams), dissolved in con- 
centrated hydrochloric acid (30 c.c.), it slowly dissolves with 
development of heat, and then the whole sets to a semi-solid mass 
of colourless crystals of a tin double salt of the amine, before the 
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oxime has entered completely into solution. The mixture is kept 
afc the ordinary temperature for about am hour, the solid collected, 
ashed with A little fuming hydrochloric acid, and dried in a 
vacuum desiccator over sulphuric acid and soda-lime. It is not 
advisable to attempt to complete the reduction of the oxime by 
digesting the mixture on the water-bath, because a partial trans- 
formation of the amine into hydrindantin occurs. The dry product 
is readily soluble in water with the exception of a small quantity 
of unaltered oxime which is removed by filtration. In order to 
isolate diketohydrindamine, the yellow solution of the double salt 
is freed from tin by hydrogen sulphide, and the filtrate from the 
metallic sulphide, which rapidly turns red, neutralised with 
ammonium carbonate, when yellow, glistening crystals separate. 
These are collected, washed with aqueous hydrogen sulphide, and 
dried in a vacuum desiccator. These operations must be carried 
out as rapidly as possible, because the amine is extremely sensitive 
to the oxygen of the air, turning first brown and then blue. Even 
with the greatest care the product, after drying, was dark coloured. 
All attempts to purify the substance by crystallisation failed, deep 
blue solutions being produced on boiling it with water or alcohol. 
The amine is insoluble in chloroform, and on washing it with 
boiling chloroform until the filtrate is almost colourless, it is left 
behind as a yellow, crystalline substance. This, however, does not 
represent the pure diketohydrindamine as has been ascertained by 
analysis. The compound reduces ammoniacal silver solutions in 
the cold, Fehling’s solution on slightly warming, and readily reacts 
with aromatic aldehydes to yield coloured condensation products, 
which are less stable than 4-benzylideneamino-l-phenyl-3-methyl- 
pyrazolone. 

1 : 3- Diket 0 ‘ 2 -benzylidenekydrindamine , CgH^Q^^CH'NICH'CgHg. 

On mixing the amine with an excess of benzaldehyde, the whole 
soon sets to a semi-solid mass of orange needles, which are washed, 
first with alcohol, then with ether, until the filtrate is light yellow, 
and dried in a vacuum desiccator. The substance melts and 
decomposes at 196°: 

0-2050 gave 0-5800 C0 2 and 0'0825 H 2 0. C=77’16; H=4’46. 
0*2225 „ 11 c.c. N 2 at 20° and 759 mm. N=5‘64. 

CieHuOjN requires C = 77* 10; H=4'42; N = 5’62 per cent. 
l:3-Diketo-%ben2ylidenehydrindamine is sparingly soluble in 
ether or cold alcohol; it dissolves in boiling alcohol, but at the same 
time decomposes into the aldehyde and the amine, which latter is 
finally oxidised by the oxygen of the air to the analogue of 
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murexide Owing to this transformation, the filtrate from ft e 
small quantity of orange needles, which on cooling separate f rom 
the alcoholic solution, turns deep blue. The substance is hydro- 
lysed also by water, readily on boiling, but slowly at the ordinary 
temperature, and the odour of benzaldehyde is noticeable 
exposing it to the air. 


1 : Z-Difaio-ZtalicylideJieJiydrindamine, 

cA^H-NioH-won. 

This compound is prepared from salicylaldehyde and diteto- 
hydrindamine in the same way as the former, and resembles it in 
its properties. It is orange, and melts and decomposes at 
248—249°: 

0-2217 gave 10'4 c.c. N. at 19° and 766 mm. N = 5'36. 

CjbHuOjN requires N^5'28 per cent. 

1 : 3-Diktto-l-anwjlidenehydruuiamim, 

C s H 4 <q^>CH‘1? :c II-C 6 H ( , 0 - CHj. 

This is sparingly soluble in boiling alcohol, and, at the same 
time, partly decomposes; from the solution, on cooling, beautiful 
orange needles separate, which melt and decompose at 215 — 216°, 
whereas the dark brown fdtrate turns deep blue on contact with 
the air: 

0-1940 gave 0'5193 C0 2 and 0-0825 H 2 0. C-73’0; H=4-72. 

C 17 H i 3 O s N requires C=73'12; H = 4'65 per cent. 


1 : 3-Dikcto-2-$-dmethylaminobtnzijlidenekydri7idainine, 

c 6 h 1 <^o>ch-n:ch-c 6 h ) -n(ch s/2 

This compound is prepared by mixing an alcoholic solution of 
p-dimet'hylaminobenzaldchyde with diketohydrindamine ; after a 
short time the whole sets to a mass of dark red needles, which are 
sparingly soluble in boiling alcohol, readily so in hot glacial acetic 
acid, and crystallise from these solvents in raspberry-coloured 
needles, melting and decomposing at 239°. The substance is more 
stable than those described above: 

0 1 605 gave 13*6 c.c. N 2 at 20° and 760 mm. N = 9"69. 

Ci 8 II 16 0 2 N 2 requires N=9’59 per cent 
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Dikzto hydrindylideii ediketohydrinda mine, 

c 6 h 4 <^^>ch-n:c<^^>c # h. 

The ammonium salt of this substance, which is the analogue of 
urexide is formed by the oxidation of diketohydrindamine or 

the action of ammonium carbonate on hydrindantin. It is 
readily prepared according to the second method by following 
Piloty and Finckh’s directions (loc. cit.) for the production of 
murexide. For this purpose a solution of ammonium acetate 
(13 grams) in water (50 c.c.) is neutralised with ammonia and 
mixed with a solution (5 c.c.) of ammonia (10 per cent.), which 
h a s been previously saturated with carbon dioxide; to the hot 
mixture of the ammonium salts, hydrindantin (2’5 grams), sus- 
pended in boiling water (250 c.c.), is gradually added with constant 
stirring, when a brown solid is produced. After about half an 
hour this is collected, and boiled with water. The dark blue 
filtrate from which, on cooling, only a small quantity of crystals 
with metallic lustre separates, is poured into a strong solution of 
ammonium chloride, when the organic ammonium salt is precipi- 
tated. It is washed with water until the filtrate is deep blue, and 
dried, first in a vacuum desiccator and then in the water-oven : 
02020 gave 0*5010 C0 2 and 0’0690 H 2 0. C— 67'64; H = 3*79. 

0*2665 „ 20*4 c.c. N 2 at 18° and 759 mm. N = 8'82. 

C 18 H ia 0 4 N 2 requires C — 67*50; H = 3*75; N = 8'75 per cent. 

On adding dilute hydrochloric acid to the cold blue solution of 
this salt, diketohydrindylidenediketohydrindamine is precipitated 
as a red powder with superficial metallic lustre. This must be 
collected at once, washed with water, and dried in a vacuum 
desiccator, because it is unstable in the presence of mineral acids, 
and gradually dissolves to yield a yellow solution : 

0'2410 gave 10'2 c.c. N 2 at 21° and 770 mm. N=4‘88. 

C 18 H 9 0 4 N requires N— 4'6‘2 per cent. 

This analogue of purpuric acid is readily decomposed by 
potassium hydroxide, as it is by mineral acids ; it dissolves in dilute 
ammonia to form a blue solution of the ammonium salt. This 
reaction is so sensitive that it is possible by means of this substance 
to detect the traces of ammonia present in the distilled water of 
the laboratory. 

Diketokydrindylideneuraviil, -N ! C<^^^>C 6 H 4 . 


The potassium salt of this compound is prepared on proceeding 
as follows. Uramil (0‘ 8 gram) is added to dilute potassium 
VOL. XCIX. 5 K 
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hydroxide (containing 0'32 gram KHO) after having displaced the 
air by hydrogen. The solution which is gradually produced on 
warming, is poured into a solution of triketohydrindene hydrate 
(I gram in 10 c.c.). The mixture turns reddish-violet, and i fl a 
short time clusters of small, brown needles separate. These are 
washed with water, and dried in a vacuum desiccator : 

0*2570 gave 0 0683 K 2 S0 4 . K = 11*91. 

0*2425 „ 27 c.c. N 2 at 21° and 773 mm. N = 12*89. 

CjsH^NaK: requires K= 12*07; N = 13*0 per cent. 

The salt on ignition frothes considerably; it is therefore necessary, 
to heat gradually in the determination of the metal. The potassium 
compound dissolves in water to yield a deep reddish-violet solution, 
which, on adding dilute hydrochloric acid, is decolorised immediately 
with the separation of uramil. 

Action of Triketohydrindene Hydrate on Amino-acids. 

As mentioned before (this vol., p. 793), the blue coloration which 
the triketone yields with amino-acids is accompanied by the forma- 
tion of aldehydes, except in the case of glycine, which, on warming 
its' aqueous solution with the reagent, does not yield formaldehyde. 
This fact corresponds with Strecker’s observation (loc. cit .; see also 
Hurtley and Wootton, this vol., p. 288) of the behaviour of alloxan 
towards glycine. With regard to the other products which are 
formed in the reaction, it has so far been ascertained that the 
ammonium salt of diketohydrindylidenediketohydrindamine is 
produced, and that the colqur test is based on the formation of 
this salt. This fact was established by examining the action of 
alanine on triketohydrindene hydrate. On mixing warm concen- 
trated aqueous solutions of equal weights of the reagents, a deep 
blue solution is produced; at the same time acetaldehyde and 
carbon dioxide are formed, and a dark bluish-brown solid separates. 
After about half an hour, this is collected, and washed with a little 
water; it dissolves partly in boiling water, and the blue filtrate, 
when mixed with ammonium chloride, yields a reddish-brown 
precipitate. This was proved to be the analogue of murexide by 
analysis and by the transformation into the corresponding acid. 
The part which is insoluble in water has not yet been examined. 

University Chemical Laboratory, 

Cambridge. 



of amines on 2-phenyl-I : 3-benzoxazine-4-one. 1493 


action 


CLXXI . — The Action of Ammonia and Amines on 
2-Phenyl-l : 3-benzoxazine-i-one. 


By Arthur Walsh Titherley and Ernest Chislett Hughes. 

It has already been shown by one of the authors (Trans., 1910, 
97, 209) that 2-phenyl-l : 3-benzoxazine-4-one (I) reacts with aniline 
readilv with ring rupture, forming a yellow compound, salicyl- 
phenylbenzamidine. The addition of other amines and of ammonia 
■ has since been studied closely, and the observations are embodied 
in the present paper. It has been found that addition takes place 
with great readiness in all cases, and with ammonia, salicylhenz- 
amidine (II) is formed, which crystallises in fine orange needles : 


C«H 4 <o_ T -i 


.CON 
•CPh 
(I.) 


c ‘ h ‘<oh 

(II.) 


.CO-NlCPh 
NH, 


The constitution of the orange compound (II) has been confirmed 
by its independent synthesis from phenyl salicylate and benzamidine, 
thus: 

OH-C 6 H ( -CO a Ph + CPh(:NH)-NHj — > 

OH-C 6 H ( , CO , N:CPh-NH 2 + PhOH. 

In this synthesis a compound, CjjII^ON,, which crystallises in 
pale yellow needles, is also formed by a secondary reaction. The 
constitution of this compound, which has previously been obtained 
by Pinner ( Ber. t 1890, 23, 2934, 3824) from ethyl salicylate and 
benzamidine, is discussed on p. 1499. The authors show that it is 
formed by the further action of benzamidine on salicylbenzamidine, 
which was not isolated by Pinner. 

2-Phenyl-l : 3-benzoxazine-4-one reacts with primary amines in a 
similar way to ammonia, yielding amidines which are yellow, and 
have a similar constitution. These amidine derivatives show varying 
degrees of stability, and while the simple amidine (II) is perfectly 
stable at 100°, the substituted amidines, OH-CjHj'CO-NlCPh-NHR, 
at 90—100° lose the primary amine R-NH 2 more or less readily, 
with production of the unsaturated cyclic compound (I). This has 
already been noted in the case of salicylphenylbenzamidine 
(loc. of.), which readily dissociates at 100°. The methyl and ethyl 
derivatives (IV) obtained by the addition of methylamine or ethyl- 
amine to the cyclic compound (I) are much more thermostable 
than the phenyl derivative, but on long-continued heating in an 
open vessel at 100° they lose methylamine and ethylamine respec- 
tively, yielding 2-phenyl-l : 3-benzoxazine-4-one (I). There can be 
title doubt that the unstable and hypothetical cyclic compound 

5 £ 2 
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(ni) is intermediate, both in the synthetic formation and reversible 
decomposition in each case : 



B*8Hs 

> 

Ph < 


d) 


CONH 

C ” Hi< '0— CPh-NHR -*=~ 

( 111 .) 


c 6 h,<o 


ON:CPh-NH£ 

H 

(IV.) 


and a similar mechanism holds in the case of the addition of 
ammonia, this view being supported by several considerations. 

The open-chain amidine derivatives thus exhibit metoxazone 
tautomerism analogous to that observed among the acyl-salicyl- 

CO-NH 

amides, in which the cyclic hydroxy-form, 

is too unstable to exist in a free condition. They also exhibit 
ename-kotimine (amidine) tautomerism in the open-chain form, and 
in the case of salicylbenzamidine the tautomeric forms are: 

OH‘C 6 H 4 -CO-N:CPh*NHo OH-C 6 H 4 -CO‘NH*CPh:NH. 

(II.) (V.) 

Owing to the bright yellow colour of salicylbenzamidine and its 
derivatives, and the interest attaching to their true constitution, 
a close study of their relations has been made, the outcome of which 
is to make it probable that the ename type of formula (II and IV) 
is the correct one for the pure solid substances. Their properties, 
however, including their peculiar behaviour with acids and alkali 
referred to below, make it impossible to assign the yellow colour 
to any single type of structure, and these properties seem to be 
consistent only with the supposition that the open-chain forms are 
verging on ring-formation, and that the colour is due to some 
oscillatory play of residual affinities between the hydroxylic and 
the amidine groupings. Their behaviour with acids may be best 
illustrated by considering the case of salicylbenzamidine (II). The 
orange needles, which show both phenolic and basic properties, are 
insoluble in ammonia, but dissolve in sodium hydroxide to a nearly 
colourless solution, from which by neutralisation with acids a pale 
yellow, apparently amorphous precipitate is produced; if rapidly 
treated with ammonia, this dissolves to a pale yellow solution. 
From the latter, orange needles of the original substance rapidly 
separate on keeping. The unstable acid form, soluble in ammonia, 
may possibly bo the imino-compound (V), but it is not possible t-o 
isolate it owing to the rapidity with which it is transformed into 
the orange needles (II). 

When the solution of the orange needles in alkali is treated with 
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excess of dilute hydrochloric acid, the yellow precipitate dissolves 
a colourless solution, which in a short time deposits a mass of 
Une colourless needles, consisting of a hydrochloride sparingly 
oluble in hydrochloric acid. On careful treatment with alkali, 
the orange-coloured base may be recovered unchanged. The same 
colourless hydrochloride is obtained by the action of concentrated 
hydrochloric acid on a solution of the orange compound in acetone. 
The colour immediately disappears, and a mass of colourless, trans- 
parent crystals is deposited. The hydrochloride, freed from acid, 
on treatment with water, undergoes partial dissociation, giving the 
solid orange-yellow compound and a pale yellow solution, which on 
keeping soon becomes turbid, and deposits eventually a pale yellow 
jelly consisting of iV-benzoylsalicylamide (white) in a nearly pure 
form- If water containing a trace of hydrochloric acid instead 
of pure water is used, the hydrochloride dissolves to a colourless 
solution, which soon deposits a perfectly white precipitate (micro- 
scopic needles) of V-benzoylsalicylamide, and the same substance is 
similarly obtained by the direct treatment of the free base, salicyl- 
benzamidine in aqueous alcohol, with dilute hydrochloric acid. 
The decomposition is, under ordinary conditions, nearly complete 
in an hour. The colourless, unstable hydrochloride, for reasons 
advanced below, is believed to be the cyclic compound (VI), a salt 
of the cyclic amino-compound (VII), which, however, cannot exist 
in the free state, but immediately undergoes rearrangement into 
the orange compound (II). On this view the cyclic hydrochloride 
in faintly acid aqueous solution suffers gradual loss of ammonia as 
ammonium chloride, yielding 2-phenyl-l : 3-benzoxazine-4-one (I), 
which, being extremely sensitive to hydrogen ions, immediately 
suffers hydrolytic fission, as previously shown by one of the authors 
(Trans., 1910, 97, 209), yielding iV-benzoylsalicylamido (VIII) : 


w< 


,co-n:cpii h 
oh NH.r 

(ii.) 


v'-'6 t1 4\ lV _ rpu.XlT Tiro L c H 4\ 0 _Jlp| 1 


-CPh-SlI.„HCl 

(VI.) 


(I) + NH,CI 



I H»0 

i 




.CO-MI 


— CPh-NH„ 
(VII.) 


CO-NH-OOPh 
b 4< 0H 

(VIII.) 


The alternative view that the colourless hydrochloride is a salt 
of the open-chain base (II) is discountenanced by a consideration 
of the properties of o-methoxybenzoylbenzamidine (X), in which 
the mobile phenolic hydrogen atom is replaced. This compound was 
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synthesised from phenyl o-methoxybenzoate (IX) by condensation 
with benzamidine, thus : 


C e H <<OMe Ph + CPI '( :M ")' N H * ■ _>C « H < < OMe 


O-NiCPirNH, 


2 +Phoa 


(IX.) 


(X.) 


The compound (X) is a quite colourless base, and its hydro 
chloride is practically unaffected in presence of aqueous hydrochloric 
acid in the cold. On heating, however, it is slowly converted into 
ig-benzoyl-o-mcthoxybenzaniide, identical with the compound 
obtained by McConnan and Titherley (Trans., 1906, 89, 1332), 
This relatively difficult hydrolysis by hot acids is the normal decom- 
position of amidines, and is precisely similar to that which can 
be effected under similar conditions with benzoylbenzamidine, 
CjHyCO-NICPh-NH,, which yields dibenzamide. The easy hydro- 
lysis of salicylbenzamidine in the cold, and the still more rapid 
acid hydrolysis of its derivatives of the type 
OH-C 6 H 4 -CO-N:CPh-NIIR, 

which is complete in the cold in the course of a few minutes, stands 
out as a different type of reaction from ordinary amidine hydrolysis. 
In order to throw further light on the constitution of salicyl- 
benzamidine and its derivatives, the behaviour of 2-phenyl-l : 3- 
benzoxazinc-4-one with secondary amines was studied, and for tli is 


purpose dimethylamine, diethylamine, and diphenvlamine were 
chosen. Considerable difficulty was experienced, inasmuch as 
although addition takes place at once in the cold in presence of 
solvents, mixtures of labile isomeric forms result, which on evaporat- 
ing give yellow, difficultly crystallisable syrups. In the addition of 
dimethylamine, separation could not be effected, but with diethyl- 
amine a definite crystalline solid was obtained in colourless crystals. 
This compound from its properties must be 2-diethylamino-2-phcnyl- 
dihydro-1 : 3-benzoxazine-4-one (XI), and represents the simple 
additive compound of the unsaturated cycloid (I). It is, however, 
extremely labile, and slowly turns yellow, even in the solid condi- 
tion. In solvents, it gives a pale yellow solution, which shows the 
properties of an equilibrium mixture of the cyclic form (XI) and 
open-chain, yellow form, salicyldiethylbenzamidine (XII), which, 
however, could not be isolated in a pure condition : 


( ', ). V 

< * I ‘<0-li P h + SHa * 

(I.) 


„ ch ^o-nh 
6 , S>— CPh-NKt, 

(XI.) Colourless (m. p. 81°). 


n TT ^CONXPh-NEL 


<- 


(XII.) Yellow (not isolated). 

The colourless compound and yellow mixture dissolve at once in 
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dilute hydrochloric acid, forming a clear, colourless solution of the 

clie hydrochloride, which decomposes with great rapidity, in a 
imilar manner to salicylbenzamidine. Diethylamine is eliminated, 
and a white precipitate of A T -benzoylsalicylainide is produced. The 
extreme ease of this change, which is complete in the course of 
r __6 seconds in the cold, confirms the supposition already expressed 
that in salicylbenzamidine (II) and all these derivatives the decom- 
position by acids is not' simple amidine hydrolysis, and that acids 
produce salts of the (colourless) cyclic isomeric forms, which ihen 
more or less readily lose ammonia or amines, yielding the unsatur- 
ated cycloid (I); the latter, under the influence of acids, combines 
with water as it is formed, and by ring fission yields iV-benzoyl- 

salicylamide. 

From these considerations it follows that in the majority of cases 
the stable existent form of these compounds in the free condition 
is the open-chain amidine form (as in II), which is yellow, whilst 
the hydrochlorides, which are colourless and more or less rapidly 
decomposed by water, possess the cyclic constitution, and are derivar 
tives of dihydro-1 : 3-benzoxazine-4-one (as in VI). The only case 
observed where the stable form in the free condition possesses this 
cyclic structure is the diethylamino-derivative, which, however, 
rapidly comes into equilibrium with the yellow, open-chain amidine 
form in solution. 

The addition of diphenylamine to 2-phenyl- 1 : 3-benzoxazine-4-one 
(1) gave interesting results. In benzene solution the two combine, 
giving a deep yellow solution, which yields a syrupy mixture on 
evaporation. Difficulty was experienced owing to easy reversible 
dissociability of the additive compound into its constituents. When 
a hot solution of the unsaturated cyclic compound (I) in light 
petroleum was treated with an equivalent amount of diphenylamine, 
a colourless solution resulted, which became pale yellow on cooling. 
By keeping warm and adding an excess of diphenylamine (which 
is very soluble in light petroleum), the colour intensified as the 
increased mass of the diphenylamine increased the amount of the 
additive compound, until finally it separated out on cooling slightly 
as a mass of beautiful yellow needles. The constitution of this 
diphenylamine derivative presents some difficulty. Although its 
yellow colour, having regard to the above considerations, suggests 
the open-chain amidine structure (XIII), its insolubility in sodium 


riTT CO-N 
6 4 <0— CPh 


+ NHPh, 


“ H, <0— CPi 


CPh-NPh. 


(XIV.) 

„ „ ^CO'N'.CPh'NPh. 

°« H 4Njh 


(XIII.) 
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hydroxide and the fact that it gives no coloration "with ferTic 
chloride suggests the cyclic formula (XIV), which is also consist,, j,. 
with its very easy dissociabilitv. 

The amidine formula (XIII) is believed by the authors to 
represent the true constitution of the compound, and the absence 
of phenolic properties is attributed to the powerful steric influent 
of the large amidine grouping carrying three phenyl radicles. 
must, in fact, be supposed that although conventionally written as 
an open-chain system, it is one verging on ring-formation, and 
on this account, as well as on account of the magnitude of the 
groups in the critical position, the compound is virtually, so f ar 
as its properties are concerned, a cyclic compound, although there 
is a sufficient play of residual affinities in the open-chain form to 
produce colour. This disappearance of phenolic properties has been 
observed in another interesting case by the authors. When 
2-phenyl-l : 3-benzoxazine-4-one (I) in alcoholic solution is treated 
with benzamidine; a bright yellow solution results, evidently con. 
taining the complex amidine derivative (XVI). This, however, 
cannot be isolated owing to the remarkable tendency it has to 
undergo internal condensation, producing a compound C 21 H,jOb r ,. 
shown to be salicyldiphenylcyanidine (XVII), which rapidly 
separates out as a very pale yellow, crystalline powder, the yield 
being quantitative. The same compound (XVII) is produced, 
together with ammonia, by heating salicylbenzamidine and benz- 
amidine together in alcoholic solution, and it is formed in this 
way aa a by-product in the synthesis of salicylbenzamidine by the 
phenyl salicylate method (p. 1493): 


C 6 H,<n!p h + NH:CPh-NH 2 


CO-NH 

* *Sl— CPh-NlCPh-NH, 
\ (XV.) 

iiO'cyi 4 -co-N:cpirN:cph'NHj 


-h 2 o| (XVI.) 


HO'CjH^CO-NlCPh-NHj + NHiCPh-XH^- >" h()-0 6 H ( -C<^;^>X 

(IT) (XVII.) ^ 


The compound (XVII) is identical with that obtained by Pinner 
(loc. tit.), who, noting its insolubility in sodium hydroxide, gave 
it the formula: 


C4— KH — V)Ph 

^N-CPhlN/ 


Such a constitutional formula is not inconsistent with its 
synthesis from 2-phenyl-l : 3-benzoxazine-4-one, since it could be 
derived by internal condensation from the intermediate additive 
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compound (XV), but it is difficult to reconcile with its easy produc- 
tion from salicylphenylbenzamidine (II), which has no tendency to 
l os e ammonia. Moreover, the compound is, like cyaphenine 
ftriphenylcyanidine), devoid of basic properties such as should he 
associated with Pinner’s formula. Taking all the facts into account, 
tie compound must be regarded as o-hydrexycyaphenine, and the 
suppression of ordinary phenolic properties must be attributed to 
the steric influences already referred to. That the phenolic proper- 
ties are not entirely suppressed has been shown by the authors 
in the fact that, although the compound gives no ferric chloride 
reaction and is not affected by aqueous sodium- hydroxide, it yields 
with sodium ethoxide in alcohol a bright yellow sodium derivative, 
which is decomposed by excess of water with production of the 
unchanged compound. 

A similar case of disappearance of phenolic properties has been 
lately observed by Torrey and Adams (Ber., 1910, 43 , 3227) in 
certain hydrazone derivatives of pasonol like 

MeO-C 0 H 3 (OH)-CMe:N-NH'C 6 H 4 -NO,, 

which is not affected by alkali. The position of the hydroxyl group 
is similar in these derivatives to those of the authors. 


Experimental. 

Salicylbenzamidine, OH<',,H 4 'CO'N!CPh'XH„. 

(1) Preparation from 2-Phenyl-l :3-benzoxazine-i-onc . — Twenty 
grams of 2-phenyl-l : 3-benzoxazine-4-one dissolved in 200 c.c. alcohol 
were saturated with gaseous ammonia, and the bright yellow solution 
was allowed to evaporate. Salicylbenzamidine (20 grams) separated 
as a mass of practically pure, transparent, orange-yellow needles. 
By recrystallisation from a mixture of benzene and light petroleum 
(1:3), the compound was obtained in silky, orange needles, melting 
at 136°. 

An alternative method of preparation consisted in treating the 
alcoholic solution of 2-phenyl-l : 3-benzoxazine-4-one with concen- 
trated aqpeous ammonia, when, after half an hour, salicylbenz- 
amidine separates as a mass of orange needles in nearly quantitative 

yield : 

01669 gave 17 3 c.c. N 3 at 23° and 743 mm. N=11'42. 

Cl^TTjAXNg requires N — 11'66 per cent. 

(2) Preparation from. Phenyl Salicylate — Two grams of phenyl 
salicylate were mixed with 1 gram of benzamidinc, freshly prepared 
from its hydrochloride, when an immediate reaction took place with 
evolution of heat. A yellow colour developed, and a mass of nearly 
vbite crystals, probably the phenyl salicylate salt of benzamidine. 
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were deposited. About 20 c.c. of alcohol were now added, and ft, 
mixture heated to the boiling point. A rapid reaction took pl ace 
with formation of a clear, bright yellow solution, from which in , 
few moments a mass of nearly colourless, short, silky needles 
separated (015 gram). These melted at 248°, and consisted of 
o-hydroxytripkenylcyanidine (p. 1498). (Found, N = 12'69. Calc,, 
N = 12’90 per cent.) 

The alcoholic filtrate on careful dilution with water gave salicyl. 
benzamidine as a mass of orange-yellow needles (0‘8 gram), melting, 
after recrystallisation from a mixture of benzene and light 
petroleum, at 136 — 137°: 

0-2889 gave 28'3 c.c. N 2 at 17° and 764 mm. N = 11'43. 

C 1( H 12 0„N 2 requires N=11'66 per cent. 

Salicylbenzamidine is readily soluble in alcohol, acetone, or 
chloroform, moderately so in ether or benzene, and practically 
insoluble in light petroleum. Its solution in acetone gives an intense 
purple-red colour with alcoholic ferric chloride. It is immediately 
soluble in dilute sodium hydroxide to a very pale yellow solution, 
which with dilute hydrochloric acid gives a yellow precipitate, 
which at once dissolves in excess of acid. The resulting colourless 
solution, after one minute, deposits a thick mass of fine white 
needles, consisting of a hydrochloride insoluble in hydrochloric acid. 
The hydrochloride on keeping soon changes to A’-benzoylsalicyl. 
amide. Even if it is rapidly collected this decomposition cannot 
be avoided, and on washing the precipitate it becomes pale yellow, 
owing to partial dissociation. The pure hydrochloride was obtained 
by treating a solution of 1 gram of salicylbenzamidine in 15 c.c 
of acetone with 1 c.c. of concentrated hydrochloric acid. It 
separated after a short time as a mass of small, colourless needles 
(T25 grams), which were washed with acetone and dried in a 
vacuum, in which, however, slight dissociation occurred, and a 
slightly yellow colour developed. Tt. was analysed by decomposition 
with water containing a small quantity of nitric acid. Tlie 
A-benzoylsalicykmide formed was weighed, and the hydrochloric 
acid determined by titration : 

0*2078 gave 0" 1650 rV-benzoylsalicylamide (theory 0‘1810) anti 
required 71 c.c. A/lO-AgNOj. Cl = 1213. 

C 14 H 12 0 2 N 2 ,HC1 requires Cl— 12'8 per cent. 

The hydrochloride on heating to 120° partly melted, and lost 
ammonium chloride, giving 2-phenyl-l : 3-benzoxazine-4-one, which 
was isolated by extraction with benzene, washing the benzene 
solution with alkali, and evaporating. After recrystallisation from 
light petroleum, it melted at 106°, and gave the characteristic 
reaction with hydrochloric acid (Trans,, 1910, 97, 207). 
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, i v d ro chloride dissolves fairly readily in alcohol with slight 
. and a faint yellow colour. This solution gives a 
t 'ne tint with alcoholic ferric chloride, but if previously 
°ated with very dilute alcoholic hydrogen chloride until just 
r lourless the solution gives no ferric chloride coloration. 

°The hydrochloride is partly dissociated by water, forming a pale 
e ][ow solution, and generally leaving a little free base insoluble 
s a yellow solid, but a colourless solution results if a small 
ntity of free hydrochloric acid is added. The pale yellow 
us so lution on being kept for a few minutes deposits pale 
■ needles (m. p. 132°) of salicylbenzamidine, and later a 
■ulphur-yellow precipitate, consisting of a mixture of this and 
A'-benzoylsalicylamide. The acidified colourless solution on keeping 
deposits continually a white precipitate of pure A-benzoylsalicyl- 
amide (m. P- 208°). The decomposition is nearly complete in an 
hour at the ordinary temperature, as shown in the curve on p. 1508 ; 
at higher temperatures it is practically instantaneous. 


Salki/lmethylbenzamidine, OH'C 6 H 4 -CO-N;CPh-NHMe. 

One gram of 2-phenyl-l : 3-benzoxazine4-one in saturated alcoholic 
solution was treated with 045 gram of a 33 per cent, aqueous 
solution of methylamine. A yellow colour was immediately 
produced, and after some time salicylmethylbcnzamidine separated 
in large, yellow, hexagonal plates, leaving a yellow syrup. After 
washing with dilute alcohol and recrystallising from light petroleum, 
it was obtained in bundles of yellow needles, melting at 95° : 

0'6332, by Kjeldahl's method, required 50 0 e.c. iV/10-HCl. 

N-1T06. 

C 15 H u O,N 2 requires N = 11'03 per cent. 

SaUcylmethylbcnsamidine is fairly soluble in the cold in alcohol 
or ether, and readily so in acetone or benzene. It is easily soluble 
in all hot solvents. It gives a strong red coloration with ferric 
chloride. On heating at 90 — 100°, it gradually loses methylamine, 
and leaves 2-phenyl-l : 3-benzoxazine4-one, the yield of which on 
small quantities is nearly theoretical in six days (0'1270 gave 
01130; theory requires 0'1115). Salicylmethylbenzaraidine dis- 
solves in sodium hydroxide to a very pale yellow solution, and in 
dilute hydrochloric acid to a colourless solution, from which 
■Vtienzoylsalicylamide is rapidly deposited, the decomposition being 
practically complete at 15° in about fifteen minutes. 
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SaUcylethylbemamidine, OII-C^ITpCO-N.CPh-NHEt. 

A saturated alcoholic solution of 3 gramB of 2-pheuy]-l : 3-^ 
oxazine-4-one was treated with 3 grams of 33 per cent, aqueous 
ethylamine. A yellow colour was produced immediately, aud ■ 
a short time yellow needles of salicylethylbenzamidine formed 
which were collected after three hours. The yield- was 2 gram s M| j 
the compound, after recrystallising from light petroleum, nijjj, 
at 118— 119°: 

0'4824, by Kjeldahl’s method, required 35'5 c.c, fV / 1 0-HCl 
N=10'30. 

C 1B H 16 0 2 N' 2 requires N = 10'45 per cent. 

Salicylethylbenzamidine is very sparingly soluble in cold etbi 
or light petroleum, readily so in cold acetone or benzene, ami 
moderately so in cold alcohol. When heated at 90 — 100° it dour 
loses ethylamine, leaving 2 phenyl-1 : 3-benzoxazine-4-one (m. p 
106°), the decomposition being complete in six days. ^0‘1340 gave 
0'1120, theory requires 0T115.) Salicylethylbenzamidine gives a 
deep red coloration with ferric chloride; it dissolves in sodium 
hydroxide to a very pale yellow solution, and in dilute hydrochloric 
acid to a colourless solution, from which A-benzoylsalicylamide is 
rapidly deposited, the decomposition being practically complete at 
15° in five minutes. 

Action of Dimethylamine on 2-Phenyl-l :Z-benzoxazineA-otu. 

The interaction between these substances was tried under a 
variety of conditions, using ether, alcohol, benzene, and light 
petroleum as solvents, and in each case yellow solutions were 
obtained, which on evaporation left viscid, yellow syrups. Tit 
latter evidently consisted of a mixture of salicyldimethylbeni- 
amidine and 2-dunethylaznino- 2 - phenyldihydro-1 : 3-benzoxazine- 
4-one, and on keeping in a vacuum for several weeks partly crystal- 
lised, but owing to the tendency which these two compounds have 
to suffer rearrangement, forming an equilibrium mixture, it was 
found impossible to effect a proper separation. The crystals, 
which were obtained only in very small quantity, melted at tem- 
peratures between 90° and 106°. A determination of nitrogen in 
the syrupy mixture was made: 

0-2244, by Kjeldahl’s method, required 16’8 c c. A’/10-HCI. 

N— 10'48. 

c i«H la 0 2 N 2 requires N^IO'45 per cent. 

The mixture gave a deep reddish-violet colour with ferric chloride, 
and was rapidly decomposed by dilute hydrochloric acid, yielding 
dimethylamine and .V - benzoyl sal icy lam id e. 
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and 


iction of D&thylammt on 2-Fhenyl-l : Z-benzoxazine-A-one. 

9 niethyUimino-^-phenyldihydro-l : 3-benzoxazine-i-one, 

*N)-0Ph-NEt*’ 

^Similar difficulties were encountered to those mentioned in the 
ase of dimethylamine, but after several trials one of the two pro- 
mts formed (the cyclic diethyl derivative) was definitely isolated 
& follows: Five grams of 2-phenyi-l : 3-benzoxazine-4-one in 50 c.c. 
^ pyre benzene were treated with a solution of T5 grams of diethyl- 
mine in benzene. A yellow colour rapidly developed, and on 
vaporation a t 15° a yellow syrup was left, which in a few days 
et to a crystalline mass. The solid consisted essentially of the 
yclic base, and after draining weighed 5‘5 grams. By careful 
ceatment with cold 5 per cent, aqueous sodium hydroxide, the 
someric yellow salicyldiethylbenzamidine present was removed, 
;aving a white solid (5 grams). Attempts to obtain salicyldiethyl- 
enzamidine from the alkaline filtrate by cautious treatment with 
cetdc acid or carbon dioxide gave only iV-benzoylsalicylamide, 
iethylamine being eliminated. The solid remaining after treat- 
ment with alkali was recrystallised by dissolving in alcohol at 
0°, and cautiously adding water ; on keeping, pure 2-diethylamino- 
phenyldihydro-1 : 3-benzoxazine-4-one separated in colourless 
eedles, melting at 81°, and weighing 3 grams : 

0*4124, by KjeldahTs method, required 27*0 c.c. A j 10-HC1. 
N=9*17. 

Ci 8 H 20 O 2 N 2 requires N = 9’46 per cent. 

The cyclic base undergoes partial rearrangement to the yellow 
pen-chain isomeride, even in the solid condition, and the change 
in be traced in the yellow colour which the colourless crystals 
iqnire on keeping a few hours. The tautomeric change appears 
> be practically instantaneous in solution. The compound dissolves 
isily in cold benzene, acetone, or chloroform to pale yellow 
ilutions, which leave a syrupy mixture of the two isomerides on 
lontaneous evaporation. In carbon tetrachloride and ethyl 
:efcate, in which the compound is readily soluble, and in alcohol, 
i which it is moderately soluble, the yellow colour is only very 
ight, and the equilibrium between the colourless ring and yellow 
pen chain isomerides is clearly dependent on the nature of the 
>lvent. The solutions in alcohol and acetone give a reddish-violet 
)lour with ferric chloride. The cyclic base, like salicylmethylbenz- 
mdine and salicylethylbenzamidine, readily dissociates on heating 
* about 90°. Diethylamine is lost, and after heating for fifteen 
>urs the liquid sets to a crystalline mass of 2-phenyl-l : 3-benz- 
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oxazine-4-one, melting at 103°. The behaviour of the compel 
with hydrochloric acid was studied m order to throw light on ft, 
action of hydrochloric acid on salicylbenzamidine (p. 1500). jj, 
cyclic base dissolves readily in excess of cold dilute hydrochlo* 
acid to a colourless solution, which, if the solution is not too dilute, 
in a few seconds deposits a white, microcrystalline precipitate of 
the hydrochloride. The latter on wanning with aqueous ammonia 
dissolves to a bright yellow solution, which on cooling deposit* a 
mass of needles of salicylhenzamidine, melting at 135°. 2-Phenyl. 

1 : 3-bcnzoxazine-4-oue is undoubtedly first produced, and then 
combines with ammonia, and the same mechanism explains the 
ready decomposition of the hydrochloride with water. When the 
cyclic base in a finely divided state is suspended in sufficient water 
(to prevent the hydrochloride being precipitated), on adding dilute 
hydrochloric acid a clear solution is formed, but hydrolysis rapidly 
takes place, and an abundant precipitate of A T -henzoylsa]icylamij ( 
(m. p. 200°) begins to be deposited in about five second's. By 
collecting at short intervals it was found that the decomposition 
(with formation of diethylamine) was practically complete in three 
minutes. The hydrochloride of the cyclic base is therefore very 
much more rapidly hydrolysed than that of 2-amino-2-pbenyi- 
dihydroT : 3-benzoxazine-4-one (p. 1501). 

The pure hydrochloride was obtained by treating a solution oi 
2 grams of the cyclic base in benzene solution with dry hydrogen 
chloride : 

0 0740 required 215 c.c. A'/'lO-AgNO.,. Cl = 10 31. 

C,gH; 1 O.N 2 Cl requires 0 = 10 38 per cent. 

The hydrochloride rapidly decomposes in moist air, and after 
twenty-four hours contained only 5 61 per cent, of chlorine. At 
the end of three weeks the remaining white solid consisted almost 
entirely of A'-benzoylsalicylaraide. 

Action of DiyhenyUimint on S-Phenyl-liS-benxoxazmc-i-ont. 

SaHcyldiyhenylbenzamutine, OH'CgH^CO'NiCPlrNPh,. — A 
solution of 2*3 grams of 2-phenyl-l : 3-benzoxazine-4-one in dry 
benzene was treated with a benzene solution of 1*7 grams of diphenyl 
amine. A bright yellow colour was produced at once, and on 
allowing to evaporate, a syrup remained, which slowly crystallised. 
After draining and recrystallising from benzene, salicyldvphoryl 
benzamidine was obtained as a bright yellow, crystalline powder, 
melting at 92°: 

0*6012, by itjeldahTs method, required 30*1 c.c. 1Y/10-HC1. 
N=7*01. 

requires N - 6*98 per cent. 
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jl!e compound gives no reaction with ferric chloride, and is 
insoluble in sodium hydroxide. 

It is sparingly soluble in cold light petroleum, moderately so in 
cold alcohol or ether, and readily so in cold acetone or benzene, 
iving yellow solutions in each case. The yellow colour is not lost 
in hot alcohol, but it disappears in excess of hot benzene or light 
efcroleum, and reappears on cooling, owing to the ready dissociation 
of tbe compound into 2-phenyl-l : S-henzoxazme-4-one and diphenyl' 
amine. The former can, in fact, be isolated from the hot light 
petroleum solution, if not too dilute, by cooling. An alternative 
method of preparation consisted in adding an excess of diphenyl- 
amine to a hot solution of 2-phenyl-l : 3-benzoxazine-4-one in light 
petroleum, and allowing to cool, when the compound separated in 
bright yellow, silky needles melting at 92° 

Action of Piperidine on 2-Phenyl-\ \Z-benzoxazineA-one. 

A yellow syrup only could be obtained, consisting apparently of 
open-chain and cyclic isomerides, which could not be separated. 
The syrup was easily soluble in benzene and acetone, and was 
practically insoluble in alkali. With acids, it yielded A-benzoyl- 
salicylamide. 

o-M ethoxy benzoylhemaviidine , MeO'CcH^CO'NICPh'NHg. 

The object in synthesising this compound was to compare its 
properties with those of salicylbenzamidine, and its synthesis was 
effected from benzamidine and phenyl o-methoxybenzoate, which 
was obtained from o-methoxybenzoic acid by a modification of the 
method described by Seifert {J. pr. Chem., 1844, [ii], 31 , 474). 
o-Methoxybenzoic acid has been obtained by several methods 
(Cahour, Annolen, 1854, 92 , 315; Graebe, Annalen , 1866, 139 , 
137; Graebe and Ullmann, Ber., 1896, 29 , 825; Bromwell, Amer. 
Chem. 1898, 19 , 577; Weida, Amer. Chem. J 1898, 19 , 552; 
Lander, Trans., 1900, 77 , 745), but as on trial these methods gave 
unsatisfactory yields it was prepared bjfc the authors from salicyl- 
amide by methylation and subsequent hydrolysis as follows : 

o-Methoxybenzamide. — Thirty grams of salicylamide in 200 c.c. 
alcohol were treated with a solution of 4‘6 grams of sodium in 
50 grams of alcohol, and then with 40 grams of methyl iodide. 
After boiling for an hour and a-half and distilling off most of the 
alcohol, o-methoxybenzamide was precipitated with water. It was 
purified by digesting with sodium hydroxide and recrystallising 
from hot water (yield 25 grams, m. p. 128°). 

o -Methoxybemoic Acid. — Twenty-five grams of o-methoxybenz- 
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amide were boiled with 60 c.c. of 10 per cent, sodium hydros^ 
for forty-five minutes, when the hydrolysis was complete. (j r| 
cooling, diluting with water, and acidifying, o-methoxybenzoic acid 
was precipitated, and recrystallised from hot water (yield 18 gr amj 
m. p. 93°). 

Phtnyl o-Methoxybenzoate. — Fifteen grams of o-methoxybemojj 
acid mixed with 15 grams of freshly distilled phosphoryl chloride 
were treated at 75° with 9 grams of phenol, and the whole kept at 
75° for four hours. The resulting red liquid after cooling was 
treated with water and shaken with 10 per cent, sodium hydroxide, 
and the insoluble oil extracted with ether. On evaporation a red 
oil remained, which solidified on stirring with a little dilute sodium 
hydroxide. The solid phenyl o-methoxybenzoate was purified 1™ 
recrystallising first from aqueous alcohol and finally from p ute 
alcohol, from which it separated in colourless, six-sided prisms, 
weighing 17 grams, and melting at 59°. 

Condensation of Phenyl o-Mcthoxybenzoate and Benzamidine .— 
Five grams of phenyl o-methoxybenzoate in 10 c.c. of alcohol were 
treated with 6 grams of benzamidine, and the mixture heated to 
50° for ten minutes. On cooling and adding water, o-methoxi- 
benzoyl benzamidine (8 grams) was precipitated as a mass of 
colourless needles, which, after recrystallising from a little alcohol, 
melted at 128°: 

0'2386, by Kjeldahl’s method, required 18'7 c.c. A'/lOHCl. 

N = 10'97. 

C, 5 H]j0 2 N 2 requires N = 11'02 per cent. 

o-Methoxybenzoylbenzamidine is moderately soluble in cold 
alcohol, ether, or benzene, and readily so in acetone. It dissolves 
at once in dilute hydrochloric acid, forming a clear solution, which 
is only very slowly decomposed at 15°, but at 50° begins after 
half an hour to deposit iV-benzoyl-o-methoxybenzamide in long 
needles. (Found: N = 5’76. Calc., N = 5'50 per cent.) The 
stability of the hydrochloride in presence of dilute hydrochloric 
acid was, compared with that of salicylbenzamidine and benzoyl- 
benzamidine, NBzlCPh’NHo. 

.The latter compound, which has been described by Pinner (Bee., 
1878, 11, 764 ; 1889, 22, 1606) and by Beckmann and Sandel 
( Armaltn , 1897, 29 6, 285), was prepared by the authors by the 
condensation of phenyl benzoate (10 grams) and benzamidine 
(7'2 grams), which were heated at 50° for three hours. On cooling 
and adding water, an oil was precipitated, which was treated with 
dilute hydrochloric acid to separate the benzoylbenzamidine, which 
dissolved, from unchanged phenyl benzoate (1'5 grams). The acid 
filtrate on treatment with alkali gave the base as an oil, which 



AMINES ON 2-PHENYL-l : 3-BENZOXAZINE-4-ONE. 1507 


'dly solidified (7 grams). After re-crystallisation from light 
f troleum it was obtained in fine colourless needles, melting at 98°. 
In comparing the relative stability of the three amidines towards 
, J roc l!loric acid, attempts were made to carry out the measure- 
ments under strictly similar conditions, but whilst this is possible 
as between benzoylbenzamidine and o-methoxybenzoylbenzamidine, 
which are only very slowly decomposed, giving dibenzamide and 
y.benzovl-o-methoxybenzamide respectively, in the case of salicyl- 
benzamidine the hydrolysis is too rapid. Further, owing to the 
slight solubility in hydrochloric acid of the cyclic hydrochloride 
resulting from the latter, more water was necessary than can be 
used in the case of the first two amidines, since the basis of thfe 
measurements depended on weighing the resulting secondary amides, 
which are appreciably soluble in water; the secondary amide 
derived from salicylbenzamidine, however (A-benzoylsalicylamide), 
is extremely insoluble in water, excess of which does not therefore 
vitiate the results. The first experiments give a comparison between 
benzoylbenzamidine and o-methoxybenzoylbenzamidine. Two por- 
tions of 0’5 gram in each case were dissolved in 10 c.c. of 10 per 
cent, hydrochloric acid, and the resulting clear solutions allowed to 
remain (1) at 15°, and (2) at 40°. The crystalline secondary amide 
produced by hydrolysis was weighed after twenty-four hours in (1), 
and at intervals in (2), the readings being shown in Fig. 1. 


Benzoylbenzamidine (0’5 gram). 


Weight of 
dibemamitlc. 
0*13 gram 


Percentage 

hydrolysed. 

25-8 


o-M ethoxy benzoylbenzamidine (0‘5 gram). 

Weight of iV-benzoyl- Percentage 

Temp, Time. o-metboxybenzamide hydrolysed. 

15° 24 hours 0*03 gram 5 '9 

In the second group of experiments salicylbenzamidine was 
treated with the same volume of dilute hydrochloric acid, contain- 
ing one, two, and three molecular equivalents of hydrogen chloride 
respectively. 0*2 Gram of the substance was dissolved in (i) 8'4 c.c. 
of NJ 10-hydrochloric acid and 16*8 c.c. of water; (2) 16*8 c.c/ of 
#/ 10-hydrochloric acid and 8'4 c.c. of water; and (3) in 25*2 c.c. 
of Nj 10-hydrochloric acid. At higher concentrations than these 
it is impossible to prevent the insoluble hydrochloride being precipi- 
tated. The temperature was kept at 15°, and the insoluble 
iV-benzoylsalicylamide which continually separated out, was collected 
at intervals, dried, and weighed. The results are expressed in 
% 2 . 

vol, xeix. 5 r 
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From a comparison of these curves, although the conditions are 

t t ],e same, it is evident that the velocity of hydrolysis of salicyl- 
benzajrxidine is vastly greater than that of the other two amidineB, 
even a t a higher temperature. It is noteworthy that of the two 
litter, o-methoxybenzoylbenzamidine is hydrolysed much more 
slowly than benzoylbenzamidine, and this is probably due to steric 
hindrance. The results in any case are only approximate, since 
molecular quantities were not taken, and owing to the error due 
to the slight solubility in water and supersaturation tendency of 
dibenzamide and IF-benzoyl-o-methoxybenzamide. An unexpected 
feature in the case of salicylbenzamidine is the slightly inhibitory 
effect of excess of hydrochloric acid, which appears to increase the 
stability of the hydrochloride. This effect is probably connected 
with the fact, previously referred to, that in stronger solutions the 
hydrochloride is precipitated as a crystalline solid by excess of 
hydrochloric acid. The reverse effect would be expected if the 
decomposition were true hydrolysis, and increase in the concentra- 
tion of the acid catalyst would cause corresponding increase in 
the velocity of hydrolysis. As it appeared therefore that the 
mechanism of decomposition was one in which ammonia was 
eliminated from the cyclic hydrochloride, yielding 2-phenyl-l : 3- 
benzoxazine-l-one as the lirsfc product, it appeared to be desirable 
to examine the velocity of addition of water to this compound (pro- 
ducing iV-benzoylsalicylamide) under the influence of varying 
quantities of hydrochloric acid. Alcoholic solutions of 2-phenyl- 
1 : 3-benzoxazine-4-one diluted with water to incipient turbidity 
were treated with the acid, and the resulting precipitate collected 
at intervals, but it was found that in all cases the velocity was so 
great that proper measurements could not be made. With one 
molecular equivalent of dilute alcoholic hydrochloric acid at 
.V ,40-concentration, the reaction is practically complete in sixty 
seconds. With 1/45 of the molecular equivalent of acid at N/ 3000- 
concentration the reaction is complete in eight minutes. As the 
velocity of decomposition is greater than that of salicylbenzamidine 
and its derivatives, it would appear that the rate of decomposition 
of the latter by hydrochloric acid is controlled by the rate at which 
ammonia or amines are eliminated from their cyclic hydrochlorides. 

Condensation of (1) 2-Pheiiul 1 ; 3 bcnzosazhlt' 4 one, and 
(2) Salicylbenzamidine, with Benzamidine. 

a Hydroxytriyhcnylcyanidine , I P >• H , • C!<i. ^ p N . — This 

compound, under another constitutional formula, has already been 
described by Pinner ( loc . cit.). 


5 t 2 
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(1) A saturated alcoholic solution of 4‘6 grams of 2-phenylq . 3 . 
benzoxazinc- 4 -one was treated with an alcoholic solution of 2 gr 3:il , 
of benzamidine freshly prepared from 2'8 grams of the hydra 
chloride. An immediate yellow colour was produced, which in the 
course of a few seconds gave place to a pale yellow, microcrystalline 
precipitate of pure o-hydroxytriphenylcyanidine. After washing 
with alcohol, it weighed 6'2 grams, and melted at 245°. A further 
small quantity was obtained from the filtrate on keeping. (Pound: 
N = 13'00. Calc., N=12’92 per cent.) 

(2) A saturated alcoholic solution of 1 gram of salicylbenzamidim 
was heated with 0'35 gram of benzamidine for several hours. The 
cyanidine derivative slowly separated from the hot solution as a 
pale yellow solid in a practically pure form (0'3 gram). It ms 
identical in all respects with that prepared by method ( 1 ) and with 
the by-product (p. 1500) obtained in the condensation between 
benzamidine and phenylsalicylate. 

The compound does not show normal phenolic properties. 
Attempts to methylate it by diazomethane and to aeetylate it by 
acetic anhydride and pyridine failed entirely. On treating with 
sodium ethoxide in alcohol, however, a bright yellow sodium salt 
was obtained, which was completely decomposed by water, forming 
the original compound. 

Okganic Labokatoiit, 

University or Livebi'Ool. 


CLXXII. — Optically Active Derivatives of 1 -Methyl- 
cyclohexylidene-A-acetic Acid. 

By William Henrv Pekkin, jun., and William Jackson Pope. 


During . recent years we have described the preparation (Perkin 
and Pope, Trans., 1 908, 93 , 1075) and resolution into optically 
active components (Perkin, Pope, and Wallach, Trans., 1909, 95, 
1789) of l-niethylcjfc7ohexylidene-4-acetic acid, 

i i * 3 > c <oh::ch;> c:ch - c ° s h - 


CH 3 s 

H' 


a substance which, although its molecule contains no asymmetric 
atom, is nevertheless resolvable into components exhibiting optical 
activity in solution. 

We have indicated that the optical activity is due to the enantio 
morphous configuration of the molecule as a whole, and that this 
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kind of enantiomorphism cannot be distinguished by the location 
of an asymmetric atom in the molecule. The discovery of the new 
type of optically active substances referred to involves a consider- 
able extension of the whole subject of stereochemistry; it is hence 
„ot surprising that our statement that the acid referred to above 
contains no asymmetric carbon atom in its molecule should have 
been contested. 

The most ample criticism of our results haa. been published by 
Everest (Chcm. News, 1909, 100 , 295), whose attitude is sum- 
marised in the following extract from his paper. He observes that 
" it appears doubtful whether the carbon atoA (1) is not asym- 

<») 

(i) CH J>c< -OH 2 -CH 2 s > (c) 

(a) H^CH,-CH >^-«<C0 2 H (d)’ 

metric, and thus the cause of the optical activity. For beyond 
the hydrogen atom (a) and the methyl group (J) the configuration 
of the remainder of the molecule must be considered in order to 
decide the question, and it is here that I think the authors assume 
too much when they take it that the configuration of the remainder 
of the molecule is the same when taken either way, relative to the 
carlm atom (1) ; for such is assumed if the carbon atom (1) is 
said not to be asymmetric.” 

That this criticism -will not withstand examination will be made 
clear by the following three remarks. (») An asymmetric atom 
is never the cause of optical activity ; optical activity is apparently 
invariably, and asymmet-y of a carbon atom is in special cases, the 
result of cnantiomorphism of molecular configuration. Optical • 
activity and the presence in the molecule of an asymmetric atom 
cannot be considered as mutually related in the sense of cause and 
, e " eci ( 5 ) We have “ CTer made the assumption stated in the 
italicised portion of the above quotation, and have indeed indicated 
qmte clearly (Trans., 1909, 95 , 1792) the erroneous nature of such 
an assumption. The consideration of a few simple molecular models 
will show that m any substance of enaatiomorphous molecular 
con iguration, the aspect of the arrangement, viewed from any 
component atom, is always enantiomorphous. (c) If Everest’s 
view that a carbon atom is non-asymmetric only when “ the cOn- 
guration of the remainder of the molecule is the same when taken 
8 ' W way ’ relatlve to the carbon atom,” is accepted, every atom 
brill I “P”’-” in the molecule of l-methykyck- 

to W aC,d ~ and ind6ed ° f optically active 

■Stance— is asymmetric. 

It must thus be granted that our original conclusion stands, and 
*' ,ne thykpcfuliexylidene-4-acetic add we have realised for 
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the first time the existence of the most general type of enantio. 
morphism of molecular configuration foreseen hy van’fc Hoff, a 
which gives rise to optical activity, but in -which no asymmetric 
atom can he distinguished. 

In order to discriminate between this new type of enantio. 
morphous compound and those substances in which the enantio- 
morphism of molecular configuration is associated with the 
presence of an asymmetric carbon, nitrogen, or other atom in the 
molecule, it is convenient to introduce a special term; we shall 
refer to such substances as “ centroasymmetric.” A second example 
of the centroasymmetric optical activity has been recently described' 
by Mills and Bain (Trans., 1910, 97, 1866) in the oxime of cycW 

hexanone-4-carboxylic acid, 

The discovery of the new type of optical activity leads to the enun. 
ciation of a stereochemical problem which has never before presented 
itself, namely, the question as to what will occur when an optically 
active substance of which the enantiomorphism of molecular con- 
figuration is associated with one particular type of asymmetry is 
converted into a second substance of which the optical activity arises 
from the exhibition by the molecule of enantiomorphism of a quite 
different type. With the aid of the optically active 1-methyltyrfo. 
kexylidene-4-aeetic acids, it is possible to study the mode in which 
the optical activity is affected when the centroasymmetric substance 
is converted into, or is produced from, one containing an asymmetric 
carbon atom; the examination of these cases is of considerable 
interest in connexion with the mechanism of chemical change, and 
we have therefore investigated a number of such reactions. 

Reduction of dl-, d-, and 1- 1 -M e t hylcycl oh e xylidene-i-eicetic Acidi 

As a preliminary to studying the conversion of the optically active 
1-methylcycfohexylidene - 4 - acetic acids into other potentially 
optically active substances, it seemed desirable to check the antici- 
pations from theory in connexion with some more simple cases, 
those, namely, in which the centroasymmetric compounds are 
converted into others which should be potentially optically inactive. 
The reduction of l-methy!c//c/ohexylidene-4-acetic acid to the 

1 -methylcy ciohexyl-4-acetic acid, CHMe<5 S s ’?5*>C1I‘CH,*C0 ! H, 

would be expected to destroy the enantiomorphism of molecular 
configuration, and in accordance with this anticipation it is found 
that the reduction products of the optically active centroasymmetric 
acids are optically inactive. 

rfM-Methylcyc/ohexylidene-4-acetic acid is readily and completely 
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when treated with hydrogen under the conditions described 
r ghika (Ber., 1909, 42 , 1630). Gum arabic (30 c.c. of a 
05 e r cent, aqueous solution) is mixed with warm water (80 c.c.), 
0-5 gram of palladous chloride in aqueous solution added, and, 
fter mixing with a solution of the unsaturated acid (10 grams) in 
methyl alcohol (100 c.c.), the whole is transferred to a long, narrow 
linder and a rapid stream of hydrogen passed for two days. 
The product is distilled in a current of steam, when, after the 
bulk of the methyl alcohol has been removed, a solid acid passes 
over with the condensed water. This, when collected and recrystal- 
lised from a very little formic acid, is obtained in glistening plates, 
melting at 71— 73°. (Found, C=69’l; H = 10‘3. Calc., C=69'2; 
H = 10'2 per cent.) 

That this acid is l-methylejrrfohexyl-4-acetic acid was proved by 
mixing it with a specimen of the latter which we had previously 
obtained synthetically (Trans., 1908, 93, 1081); the mixture melted 

jt 71 73°. The reduction of l-methylcydohexylidene-4-acetic acid 

under the conditions described proceeds remarkably smoothly and 
is quito complete; this is shown by the fact that the acid obtained 
direct from the distillation in steam is stable towards perman- 
ganate. 

On repeating this preparation with i- and T-l-m'ethylcyc?ohexyli- 
dene-4-acetic acids, an optically inactive acid, identical with the 
above saturated acid, is in each case obtained. As was to be 
anticipated, tbe conversion of the optically active centroasymmetric 
acids into a product of which the molecule exhibits none of the 
characteristics of enantiomorphous configuration, results in the 
loss of the optical activity. 

i-Bromo-\-methylcjc\ohexylA-acetic A cid, 

CH M«<cH 2 !cH 2 > CBr 'CHj.CO ! 1 U. 

A reaction which resembles the above reduction in that it should 
convert the centroasymmetric optically active acid into a saturated 
substance which is potentially optically inactive, is involved in the 
addition of hydrogen bromide to the l-methylcyc/ohexylidene-4- 
acetic acids. When the unsaturated dl-ac\d is mixed with fuming 
liydrobromic acid (saturated at 0 °) it dissolves, but in a short time 
an oil, which rapidly crystallises, separates on the surface. The 
crystalline mass is washed with water, left in contact with porous 
earthenware until quite dry, and then recrystallised from a little 
formic acid (D=l*22), in which it is very soluble, and from which 
it separates, usually in plates, but sometimes in hard, brilliant 
prisms. (Found, Br = 34*0. Calc., Br = 34‘4 per cent.) 
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4-Bromchl-metfiykyeZohexyl-4-acetic acid melts at 87°, and crystal- 
lises from light petroleum, in which it is readily soluble, i n ^ 
defined, glistening prisms with truncated ends; it is very readily 
soluble in methyl alcohol, ether, or benzene. 

Similar experiments were made on the action of hydrobromic acid 
on d- and M-mefchylcycJohexylidenfr4-acetic acids, and resulted i n 
both cases in the production of an optically inactive bromo-acid 
identical in all respects with that obtained from the externally 
compensated unsaturated acid. 

We have previously prepared this substance by the action of 

fuming hydrobromic acid on 4-hydroxymethylryc/ohexyl-4-acetii 
acid (Trans., 1908, 93, 1082); Waliach ( Annalen , 1907, 353, 3 ig\ 
made the same substance by treating the 1-methylcycJohexyliderie- 
A s -acetic acid of Marckwald and Meth with hydrobromic acid. 

A-Methylene-l-methylcyclohexane , 

CHMe<^H^g*>C:CH 2 . 

Finely divided 4-bromo-l-methylcyc/0hexyl-4-acetie acid dissolves 
readily in sodium carbonate solution, but the liquid gradually 
clouds, and an oil separates; the change occurs rapidly when the 
solution is warmed at 40°. The oil is extracted with ether, the 
ethereal extract carefully dried and evaporated, and the residue 
distilled; the whole quantity passes over at 122°, and the following 
results were obtained on analysis. (Found, C=87’l; H=12'8, 
Calc., C = 8 7 ' 3 ; R — 1 2*7 per cent.) 

Density at 19°/19°— 0'7923. Refractive index : 71^=1-4465 at 18“ 

The molecular refraction : M„=37'06; calculated, M D =36'43. 

There can be no doubt that this hydrocarbon is 4-methylene- 
1 methylcpciohexane, and identical with the compound which 
Waliach obtained (Anmden, 1906, 347 , 345; 1909, 365 , 267) by 
the slow distillation both of l-methylcycfohexylidene-4-acetic acid 
and of 1-methyl i s -cjirfohexene-4-acetic acid, intramolecular change 
taking place in the latter case: 

CHMe<™^H2> C p jr . CI , 2 . c02H 

CmIe <^H<cI!;> C:CTI ' ( » 2 H «™e<^:^XC>r r 

CHMe <CHfc C “> C ' CH S - C0 S H / 

The hydrocarbon obtained by Waliach exhibited properties which 
are practically identical with those obtained by us, namely, boiling 
point, 122 °; density at 20 °/ 20°= 0 7920; 7 ^= 14450 at 20 °; 
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molecular refraction, M„ = 36'96. The decomposition of 4-bromo- 
j me tljy]ryrfohexyl4-aceti c acid by means of sodium carbonate 
solution appears to furnish an almost quantitative yield of pure 
i.methylene-l-methylcycfobexane, and is therefore doubtless the 
pest method at present available for the preparation of this 
interesting hydrocarbon. 

Conversion of \-l-Melhylcyc\ohexylideneA-acetic Acid into 
dl-l-Jf ethyl-Ap-cyclohexene-4-acetic A cid. 

It has been already shown (Trans., 1909, 95, 1802) that 1-methyl- 
Wobexylidene-4-acetic acid can be converted into the 1-methyl- 
ii-fyf/ohexene-4-acetic acid of Marckwald and Meth (Ber., 1906, 
39 1171 and 2404). In this reaction: 

CH Me <CH*-CH> C:CH ' C °2 H to 

r CHMe<^^j^>C'CH,’CO,K, 

a centroasymmetrio substance in converted by intramolecular change 
into one containing an asymmetric carbon atom. Having previously 
studied this interconversion with the aid of the externally com- 
pensated l-methylci/cfohexylidene-4-acetic acid, we proceeded to 
examine the reaction which occurs when one of the optically active 
somponents of the above acid is converted. M-MethykyeZohexyl- 
idene-4-acetic acid (3 grams) is heated with sulphuric acid 
(24 grams), water (6 grams), and alcohol (30 e.c.) on the water- 
bath for three hours. After adding water and extracting with 
ether, the ethereal solution is washed with dilute sodium carbonate 
solution, which removes a small quantity of an acid, dried, and 
evaporated, the residue being ieft in a vacuum desiccator over 
sulphuric acid for some hours. The ester thus obtained was found 
to be optically inactive, and, on hydrolysis, yielded a syrupy acid, 
which soon crystallised; the oily impurity was removed by contact 
with porous earthenware, and a satiny, crystalline mass remained, 
wuich melted at 37-- 40° (compare Marckwald and Meth, Ber. t 
1906 , 39, 1174). This consisted of l-methyl-A 3 -n/e/r)hexene4-acetic 
acid, and was found to be optically inactive. 

It is thus proved that the optically active 1-methylcyc/ohexylidene- 
4-acetic acid undergoes optical inversion during conversion into the 
isoraeride which contains an asymmetric carbon atom. The forma- 
tion of the latter externally compensated acid probably takes place 
in accordance with the following scheme. The elements of water 
are fi rs t taken up at the double linking in the optically active 
t n p thylcyc^ohexylidene-4-acetic acid (I), yielding the saturated 
hydroxy-acid (II), of which the molecular configuration is not 
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enantiomorphous ; this substance then loses water, with the 
formation of the externally compensated l-methyl-A s -rycZohexene, 
4-acetic acid (HI): 

CHMe<^ ! ^g>>C:CH-CO J H -> 

(I.) Optically active. 

CHMe<^p ! ^g*> c '( 0H )’ c H 2 , C° ! H -> 

(II). Potentially inactive. 

OH M e<^^ H >C-CH, C0; H, 

(III.) Externally compensated. 

Addition of Bromine to l-MethylcyclohexijKdene-A-acetic Acid. 

A reaction of more profound interest than those studied above is 
provided in the addition of bromine to l-methylcycfohexylidene- 
4-acetic acid ; the change involved is expressed by the transition ■ 

c h ! ><h;'ch:> c:ch - co ^ h to 

C H , > C <cH^CH^> OR r' OHB, "COiH. 

For if, considering the carbon atoms (1) to (8) as lying in the 
same plane as the hydrogen atom (c), and the*carbon and hydrogen 
atoms (9) and (a), as numbered on p. 1511, as lying in a plane 
approximately perpendicular to the foregoing (compare Trans., 
1909, 95 , 1792), the modes in which the molecular configuration 
can take up bromine are traced, it will be seen that the two con- 
figurations of l-methylcyc/ohexylidene-4-acetic acid can give rise to 
four stereoisomeric dibromides. In order clearly to understand 
the mode of production of two stereoisomeric dibromides from each 
of the optically active l-methylr7/c/ohexylidene-4-acetic acids, it is 
convenient to examine models of the various molecular configura 
tions involved; these are depicted in the accompanying plate. 
When the unsaturated optically active 1 methyl tu/cfoliexylidene 
4-acctic acid, of which the molecular configuration is depicted in 
Fig. 1, becomes saturated by the addition of bromine, two products 
may result. For if, in the diagrammatic formula on p. 1511 the 
(A) and (a) methyl radicle and hydrogen atom are supposed to He 
respectively above and below the plane of the paper containing 
the centres of the carbon atom present in the hexamethylene ring, 
the two bonds of the ethylenic linking (4 : 7) must also He above 
and below that plane. Either of these two components of the 
double bond may disappear owing t-o the substance becoming 
saturated by the addition of bromine, and, accoi.Hug as the lower 
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r the upper bond is regarded as dissolved, the carbon atom (7) -will, 
i the dibromide, bend towards the methyl group or towards the 
vdrogen atom (a) The configuration (Pig. 1) of the unsaturated 
c id will thus lead to the production of two dibromides, which differ 
i configuration as indicated in Figs. 2 and 3; similarly, the 
maturated acid (Pig. 4) enantiomorphously related to that shown 
. pig. 1 will giro rise to two dibromides (Pigs. 5 and 6), of which 
[ je molecular configurations are enantiomorphously related respec- 
ively t° those depicted in Figs. 2 and 3. The small spheres 
presenting bromine atoms in Figs. 2, 3, 5, and 6 are painted 
lack. 

The original l-methyleyefobexylidene-4-acetic acid only possesses 
me element of molecular asymmetry, and the dibromide produced 
herefrom only contains one asymmetric carbon atom in the 
nolecule; the two enantiomorphously related modifications of the 
msaturated acid should yield, however, four optically active 
somerides of the saturated dibromide. For purposes of classifica- 
ion, therefore, it is convenient to regard the dibromides as exhibit- 
ng two elements of asymmetry, namely, a centroasymmetry 
inhibited by the righbhand part of the configurations of Figs. 1, 
3, and 3, and an asymmetry of the carbon atom (7), as is shown in 
Figs. 2 and 3. It is thus evident that another new type of optically 
active substance may be realised, a type which combines the 
elements of centroasymmetry discussed above, as one asymmetric 
centre, with an asymmetric carbon atom, as a second asymmetric 
centre. 

In view of the complexity of isomerism of the dibromides as 
indicated by the above discussion of the theoretical possibilities, 
it becomes of importance to investigate carefully the action of 
bromine on both the externally compensated and the optically 
active 1-methylcyrfohexylidene 4-acetic acids in order to ascertain 
with certainty how many isomerides are actually produced during 
the addition of bromine. As the result of this study it has been 
found that the externally compensated and the optically active 
isomerides each yield two stereoisomeric dibromides. This accords 
entirely with the theoretical anticipations; as, however, we have 
at present no method for discriminating between configurations 
{') and (3), it is convenient to distinguish the two stereoisomeric 
dibromides merely as the a- and d-isomerides in the present paper, 

a end $-i-Dibromo-<\\-\-mHhyIcyc\ohexylA-acetic Acids. 

The action of bromine on dl l-raethylciyclohexylidene-4-acetic acid 
was studied in a variety of different ways, and the best results 
were obtained when the following conditions were observed. 
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The solution of the acid in a little dry chloroform is cooled to 
-10°, and gradually mixed with one molecular proportion of 
bromine dissolved in two volumes of chloroform; addition takes 
place readily. On exposing the product on a clock-glass to a current 
of air with frequent stirring, the syrupy residue soon commences 
to crystallise, and, after remaining for several days in the ice-chest, 
the mass, which still retains a considerable amount of oil, i s y, 
in contact with porous earthenware until quite dry. The colourless 
residue, consisting of a mixture of the a- and 0-dibromides, is then 
digested with a large amount of light petroleum (b. p. 40 — 50°), 
which dissolves most of the a-isomeride and any oily impurity, 
and the residue, after several crystallisations from light petroleum 

(b p 7O_80°), yields d-4-dibromo-dM-methylcycfohexyl4-acetic 

acid as a hard, crystalline crust: 

01471 gave 0T863 CO, and 0 0610 H a O. C = 34'5 ; H = 4'6, 
0-2577 „ 0-3076 AgBr. Br=50’8. 

C 8 H u 0 2 Br 2 requires C=34'4; H=4'5 ; Br=50’9 per cent. 

0-4 -Dibromo- dl - 1 - methylcyc\ohexyl-4racetic acid melts it 

145 146°, and is readily soluble in ethyl acetate, methyl alcohol, 

or warm benzene, but very sparingly so in light petroleum, It 
separates from benzene in well defined, elongated prisms, and from 
light petroleum in crusts consisting of groups of colourless needles, 

For the purpose of separating the a-isomeride, the light petroleum 
mother liquors separated from the 0-compound are allowed to 
evaporate, the semi-solid residue left in the ice-chest for several 
days, and then placed in contact with porous earthenware. After 
absorption of the oily impurity, the residue is crystallised several 
times from light petroleum; in this way the a-isomeride can be 
separated, although possibly not quite completely, from the 
0-compound described above: 

0-1427 gave 0-1794 CO, and 0'0581 H,0. C = 34’3; H=45. 

0-3014 „ 0-3584 AgBr. Br=506. 

C 9 H H 0,Br, requires C = 34 4 ; H = 4'5; Br=50'9 per cent. 

a-dl-l-df c I Jiyl-A-dib romocycloli (jcyl~4.-acef i c acid melts at about 
106°, and separates, when its solution in light petroleum is allowed 
to" evaporate spontaneously, as a crust composed of characteristic 
nodular masses of colourless needles. It is readily soluble in alcohol, 
ethyl acetate, chloroform, or benzene, but rather sparingly so m 
light petroleum (b. p. 40 — 50°). 

A long scries of experiments on the addition of bromine to 
(/f-l-methylcjrefnliexylidene 4 acetic acid showed that the above two 
isomerides were apparently the only products formed during the 
reaction ; these a- and 0-isomerides are doubtless represented by the 
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molecular configurations depicted in Figs. 2 and 3. As is shown 
helcw, each is an externally compensated compound, so that the 
one represents the enantiomorphously related configurations 2 and 
5 , and the other the similarly related configurations 3 and 6. 


d- and I-O- and ^■Dibromo-l-mcthyhycXohexyH-acetic Acids, 

CHM <Cn:-cS:> CB ^HBr-C0 2 H. 

. The addition of bromine to the d- and f l-methylcyeiohexylidenc- 
4 -acetic acids, and the subsequent isolation of the products, is 
carried out in the same manner as that adopted in (h e treatment 
of the externally compensated acid. Using pure (1- and f-acid 
having the specific rotatory power [o] D + and - 81T°, two optically 
active isomeric dibromides are obtained from each optically active 
acid; the optically active dibromides thus produced are the com- 
ponents of the externally compensated a- and S-dibromides described 
above. On repeatedly crystallising the bromination products of 
the optically active acids from light petroleum, the jS isomeride is 
obtained as a substance sparingly soluble in light petroleum, and 
crystallising therefrom in hard crusts composed of small, glistening 
prisms; it melts at 154<>, and on crystallising together equal quanti- 
fy ! «-‘ sorae ndes produced from the enantiomorphously 
related acids, the externally compensated /3-dibromide melting at 
145—146° results. The optically active Mibromcl-methyWo- 
hexyH-acetic acids separate on slow evaporation of their solutions 
in ethyl acetate m lustrous, transparent crystals ; Mr. A. Hutchin- ' 

son, M.A., has kindly provided the following report, based upon 
by Mr ' A ' F ' HalUmo,ld on crystals of the 

"Crystal System: Tetragonal. a:c= 1 : 1 - 452 . 

Forms observed: and pjlllj. 

The crystals are of prismatic habit, terminated at each end by 
J pyramid faces, p, and are 4—5 mm. long and 1—2 mm. thick: 
v wo crystals were available for measurement, and the prism 
ces were too rounded for reliable measurements to he obtained 

nl beT' t, Ch r y,tal ’ h0 "' eVer> alIorded a Sood value for the 
i l 6 ™ the Py ramid P la “« (HI) and (111). The most 

S at! V T 3 , WaS 128 ° 4 '' “ d fr0m thia ratio 

i id o r f ° a °” e ° f the Cr ? 5tak imm ^ i» a 

Son in ™ ^ , V6> a “ d Vi6Wed al0 "g the “ial 

interference 7 ? ^ ^ extibited a P erfect 

observed nnr^Ti’ “° I " dlCation ° f clrcular polarisation was 
d ’ r c0u!d an y ovidence of the existence of a uniterminal 
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axis be obtained. In default of any evidence to the contrary, 
crystals may therefore be provisionally assigned to the Holohedra] 
class of the tetragonal system. No cleavage was observed, 
crystals breaking with a conchoidal fracture. The specific gravity 
determined by the suspension method in Thoulet’s solution, 
found to be l’S27 at 21°, compared with water at 4°. The incfi na , 
tion of the pyramid planes was such as to permit the determinatioj 
of both indices of refraction by the method of minimum deviation 
The values obtained from the first crystal (pfl=128°4') for sodium 
light were 1'612 and p..= l'584; the second crystal (jry>= 127°46'j 
gave very similar values, namely, (i a =l'611 and = 1'586." 

Although no evidence of enantiomorphous crystal structure v;a, 
obtained, it can hardly be doubted that these crystals belong to ot e 
of the enantiomorphous classes of the tetragonal system (compair 
Pope, Trans., 1896, 69, 971 ; Pope and Harvey, Trans., 1901, 79, 
828). 

The following determinations of rotatory power were made: 

^Dibromo-l-methyfcyc/oliexyl-4-acetic acid from 


M-Methylcycfohexylideue-4 -acetic acid. d-l-Mcthylc#cJohoxylideiie-4-acetic acid. 
In benzene solutions. 


0*2983 gram in 20*05 c.c. at 16 s in a 
2-dcm. tube. 

0*4545 gram iu 30 c.c. at 17° in i 
4-dcm. tube. 

Hggr.ru. Hgjellow. Na ye ]] uw . 
a ... -0*87° -0*75* -0*73° 

[a]... -29*2 -25*2 -24*5 

Hg green- Wgyelluw Nay e |i„, 

Q ... + 1 *76° +1*52° Il'ir 

[a]... +29 0 +251 +243 

Dispersion : Hggreei./Nay e ii uW = 1 192. 
Hgyeiioir/Nay t iiow = 1 *029 

Dispersion : Hg^em/Na^io^l'M 
Hgy e now/Na y„new = 1 *033. 

0*6011 grain in 20*05 c.c. at 16' J in a 
2-dcm. tube. 

0*9015 gram in 30 c.c. at 17‘ in a 
4-dciu. tube. 

a ... -1*69° -1*48° -l*43 t> 

[a]... -282 -24*7 -23*9 

a ... +3*39° +2*94° +2'86 : 

[a]... +28'2 +24-5 +238 

Dispersion : Hg gre « ll /Na )e ii„ w = 1*180. 
Hgydlow/Na, cllow — 1 *034. 

Dispersion : Hg Km .»/Nay ( .iiu W = l'185. 

Hgydlow/N ftydlow — 1 '029. 


It is very difficult to obtain the /J-dibromides in a state of high 
purity, and on recrysfcallising the ^-isomeride several times from 
benzene the following values, slightly higher than the foregoing, 
were obtained for the rotatory powers: 

0*4996 gram, made up to 30 c.c. with benzene, gave the values 
-h 1*96°, +1*71°, and +1*65° for the angle a with mercury green, 
mercury yellow, and sodium yellow light respectively in 4-dcm. 
tubes at 17°; the respective specific rotatory powers, [a], are thus 
+ 29'6°, +25*6°, and +24’3°, and the rotatory dispersions are, 
f or Hg ireeil /Na ytUow =1*218, and Hg J ,, low /Na ycll „ w = 1*053. 

Whilst the specific rotatory powers of this substance in benzene 
solution are moderately large and of the normal character, the 



l-METHVLCi'CL0HEXYLIDENE-4i- ACETIC ACID. 


1521 


r3 lue for Hg gr «„ being greater than that for Hg, tllt , w> and the latter, 
turn, greater than that for Na y<lto „ it is interesting to notice 
hat the compound gives much lower values in ethyl acetate solution, 
,j jhat in this solvent the dispersions are abnormal. The follow- 
determinations show that the specific rotatory powers for Hg K „ u 
md for the Z)-line are practically identical, whilst the value for 
j , is appreciably smaller. 

;.^Dibromo-l-niethylcycf0hexyl-4- d-U-Dibromo-I -inethylcj/clohexyl- 1- 

acetic acid. acetic acid. 

In ethyl acetate solutions. 

r0y51 grain in 30 c.c. at 16°. 0*5306 gram iu 30 c.c, at 16°. 

Hggrceu- Hgyellow Nftyellow. Hg g ften- Hgyellow* Nflyellow. 

-0-34° -0*27° -0-34° a ... + 0*16° + 0-11 9 -4-0*17° 

a] ::: -2-3 -i*» -2-3 w... +2-3 +2-0 +2-4 

The optically active a-dibromo-l-methylcyc/ohexyl-4-acetic acids 
u-c much more readily soluble in light petroleum than are their 
3 -isomerides ; in view of the small quantities of material at our 
disposal and the difficulties encountered in the purification, we have 
)iily prepared the a-dibromide of M-methylcycZohexylidene-4-acetic 
icid in sufficient quantity for determination of the rotatory powers. 
The d- and /r-isoraerides separate from light petroleum in hard 
nodules, composed of colourless needles, which melt at 102°; their 
specific rotatory powers are opposite in sign to those of the parent 
acids. 

l-a-Dibromo-l-methylcycfohexyl-4-acetic acid. 

0*3015 gram, made up to 20*05 c.c. with benzene at 1C U , in a 2-deni. lube. 


Hggtten* Hgyellow hlftyellnw* 

a ... +0*31° + 0 *28°' +0*26° 

[*]... +10 3 +9*3 +8*6 


Hggrrail/Nayelliiw Hgyellow/Nayellow. 
1*20 1-08 


0*6104 gram, made up to 20*05 c.c. with benzene at 16°, in a 2-dcm. tube. 


a ... +0*58° +0*51° +0*46° 

[«)... +9*5 +8*4 +7*6 


1*10 


0*9986 gram, made up to 30 c.c. with ethyl acetate at 16°, in a 4-dcin. tube. 
... +0*66° +0*57° +0*46° 

... +4*9 +4*3 +3*9 


1*25 


1*10 


Ifc is very remarkable that although the a-isomeride resembles the 
0-compound in giving much smaller specific rotatory powers in ethyl 
acetate than in benzene solution, the former shows about the same 
rotatory dispersion in the two solvents, whilst the latter exhibits 
quite abnormal dispersion in ethyl acetate solution. On crystal- 
lising together equal quantities of the d- and ?-a-isomerides, the 
product is found to melt at 105 — 106°, the melting point of the 
externally compensated substance. 

The fact, which we have now demonstrated, that, in accordance 
Kith the indications of theory, the two original centroasymmetric 
substances yield four optically active dibromides, each of which is 
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a pure optically active compound, shows that the centroasymmetric 
structure is possessed of great configurational stability, and can 
be caused to undergo change in a perfectly definite manner without 
the occurrence of any optical inversion. It is possible, however, 
further to extend the work which leads to this conclusion, and to 
pass from the optically active dibromides, the optical activity 0 f 
which is associated partly with centroasymmetry and partly with 
the presence of an asymmetric carbon atom, back again to substances 
of the purely centroasymmetric type. 

Two changes of this kind are at once seen to be possible. On 
warming the dibromo-l-methylcycfohexyH-acetic acids with sodium 
carbonate solution, they should lose hydrogen bromide and carton 
dioxide, giving l-methyl-l-bromomethylenecycfohex&ne in accord 
ance with (1), whilst on heating with concentrated potash they 
should lose hydrogen bromide and yield 1-methylcydohexylidew 
4-bromoacetic acid in accordance with (2) . 

OHMe<: CH2 ' CH i>C'C<f H 


(I.) 


CHMe<^g(™ 2 >CBr-CHBr-C0 2 H 


x cuMe<^^:^;>c:c^ H 

in.) 

Both these reactions can be caused to proceed quantitatively, and 
both, when carried out with the pure optically active a- or 
jS-dibromides, yield pure optically active centroasymmetric products, 

Externally Compensated \-MethyU-bromomethyhnecyc\ohexane, 
q^CHo • C H 2 \ r, . r 


‘j‘^ H 2'SP , P< ,Cr 


When the solution of the externally compensated modification 
of either a- or /3-4-dibromo-l-metliylcycZohexane-4-acetic acid in 
sodium carbonate solution is slightly warmed, it rapidly clouds, 
and the required bromo-hydrocarbon separates as a heavy oil. Fur 
tlje preparation of the substance in quantity, it iB convenient to 
warm the crude product of the bromination of dl-l-vaethylcydo- 
hexylidene-4 -acetic acid with excess of sodium carbonate solution, 
and to distil the whole in a current of steam. The bromo-hydro- 
carbon, which is readily volatile with steam, is extracted with 
ether, the extract dried, evaporated, and the residue submitted ’to 
fractional distillation : 

0-2165 gave 0*2179 AgBr. Br = 42*7. 

C 8 H 13 Br requires Br = 42*4 per cent. 
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l-METHYLCYCLOHEXYLIDENE-4-ACETIC acid. 

j ]£ e tf h yi 4 _-bromometkylenec.yc\ohtxane distils at 112 — 113° 
ndei 50 mm* or 128° under 100 mm. pressure, and, when 
* fiiv heated in small quantities under ordinary pressure, distils 
t 192° without profound decomposition. It has a pungent odour 
omewhat resembling that of isoamyl bromide; its stability is shown 
the fact that it is only very slowly decomposed by boiling with 
llxlium ethoxide in alcoholic solution. The chloroform solution of 
he compound readily absorbs one molecular proportion of bromine 
^ __jqo . some hydrogen bromide is, however, eliminated, and, after 
evaporation of the chloroform, the residual oil could not be caused 
to crystallise. 

i-Bromo-i-b ro m ome thyl-l-met hylcyclohexane, 
CHMe<£|^g2>CBrCH 2 Br. 

On shaking df-l-methyl-4-bromomethyleiiecyrfohexane 1191111 fuming 
hydrobromic acid, saturated at 0°, it becomes converted into a very 
heavy oil. On distillation under reduced pressure most of the 
substance passes over at 120 — 125°/25 mm., but the appended 
analysis indicates that some decomposition with evolution of 
hydrogen bromide take3 place under these conditions : 

01571 gave 0'2092 AgBr. Br=r56-6. 

C 8 H I( Br 2 requires Br = 59’2 per cent. 


d- and \-l-Methyl-i-bromomethylenecyc\ohexane, 


ce O>c<^ 


ai Vn’>c:c< Br 


H - 


The a- and /8-isomerides, either of d- or M-methylcyc/ohexylidene- 
4-acetic acid, yield the same product on treatment with sodium 
carbonate solution under the conditions specified above ; the resultr 
iog hrom ohydrocarbon is a heavy oil with a pungent odour, which 
boils at 112 — 113°/ 50 mm. 

The following determinations of rotatory power were made : 


!tl-Mcthyl-4-broraoTnet,hylenecyefo- 
hexaue dissolved in light petroleum 
at 10° in 4-dcm. tubes. 


M -M ethyl-4-bromomethyleneei/c7o- 
hexane dissolved in light petroleum 
at 16° iu 4-dcm. tubes. 


i« 

1W ... 


«... 


3 '0051 gTams in 30 c.c. 

HSgrsen- Hgy e ii„ Wl Naj-ullow. 

-2379° -20 '97° -20-19° a 

-59-37 -52-34 -50‘39 [a]... 


• H&green/NayBiiow — 1 *178. 


3 ‘0579 grams in 30 c.c. 

Hggrcen- Hg ye n ow , NftyeUow. 

+ 24-10° +21-27° +20-43° 
+ 59-11 +52-17 +50-18 

K§y«itow/Nay t n„ w = 1 *040, 


In absolute alcoholic solution 
1*0158 grams in 30 c.c. at 16° in a 4-dcm. tube. 

-8*43° -7-50° -7-21° Hggweo/Najreu.w. Hg yellow /Na y . Uow . 

-62-24 -55-38 -50-4 1*179 1*041. 
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It will be seen that during the series of reactions by means „f 
which the replacement of a hydrogen atom by bromine and of ft, 
carboxyl group by a hydrogen atom has been effected in theory 
l-methyleycfohexylidene-i-acetic acid, the sign of the optical activity 
has been reversed; at no stage during the senee however, has ary 
indication of optical inversion been obtained. The rotatory diaper- 
sions are practically the same, whether light petroleum or ethyl 
alcohol is used as the solvent. 


d and \-l-Meihylcyo\ohexylidene-i-bromoacetic Acid, 


Pure f-a-4-dibromo-l-methylcycfohexyl4-acetic acid (m. p. 154», 
M -24'5°) was stirred into a paste with very little water, mixed 
With ten parts of 50 per cent, potassium hydroxide solution, and 
rapidly heated to boiling over a naked flame; in a few second: 
the liquid clouded, and, on cooling, a potassium salt separated in 
quantity The alkaline liquid was decanted as completely is 
possible 'the salt washed with a little 50 per cent, potassium 
hydroxide solution, dissolved in water, acidified with hydrochloric 
acid and the syrupy acid extracted with ether. After drying and 
evaporating, a nearly colourless syrup remained, which, when left 
for some days in the ice-chest and persistently rubbed, ultimately 
solidified. The crystals were squeezed between two pieces of porous 
earthenware, and then became perfectly colourless; the material 
was, however, so readily soluble in organic solvents that it was found 
impossible to recrystaliise the small quantity which we had at our 
disposal For the purpose of further purification it was therefore 
dissolved in light petroleum (b. p. 40-50°), the filtered solution 
evaporated, and the mass, as soon as crystallisation was nearly 
complete, rapidly transferred to porous porcelain; this operation 
was twice repeated, and the substance then analysed . 

01511 gave 01201 AgBr. Br=33’8. 

C„H 13 0 2 Br requires Br = 34’3 per cent. 

\-l-Mefhykyc\ohexyliicne-i-bromoacetic acid melts approximately 
at 50°; the identity of our product was controlled by the following 
titration: 0 3128 gram of the acid, dissolved in dilute alcoho, 
required, for neutralisation, 13'5 c.c. of A/10-NaOH, whereas n 
quantity of the monobasic acid, C B H, 3 0»Br, should neutra se 

13'4 c.c. ... 

The following determinations of rotatory power were made 
l-methylcyclohexylidene-4-bromoacetic acid in alcoholic solu ion-, 
4-dcm. tubes being used : 



1 -METHYLCYCI/ 0 HEXYL 1 DENE- 4 -ACETIC ACID. 
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0’4906 gram io 30 c.c. at 19". 0*8900 gram io 30 c.c. at 16°. 

HggreeO" Hgyellow ^ a yellow Hggreeu. Hg ye ,low* Na^How. 

_0-81° - 072° -0-68° a -1*44° -1*26° -1*22° 

■ ,12-4 -11*0 -10-4 [a] .... -12-1 - 10 6 -10*8 

_ 28*9 —25 "6 -24-2 [M] ... +28*2 -247 -24 0 

Mean dispersions : HgBrwn/Nayeiiow = l ‘18. Hg ye ]io«r/Na Je iio*=l'02. 

On repeating thi3 preparation, using d-j8-dibromo-l-methylcyc?o- 
j iex yl4-acefcic acid, a product was obtained which gave the specific 
rotatory power [a] for the Hg greeu line of + 12'8°. It is thus proved 
that the a- and £-dibromides derived from one optically active 
y ine ti J yl C yc^h e xylid e ne-4-aceti c acid yield the same optically active 
l-methylcy^ohexylidene-4-bromoacetic acid under the conditions 

prescribed above. 


d-l-Mcthylcyclohexylidene-A-acetic A cid, 


cH ri> c <csa> c;c < 


co 2 h 

H 


A curious numerical relation has been observed between the 
molecular rotatory powers of the centroasymmetric substances with 
which wo are now concerned; this made it important to obtain 
more complete data than those given in our previous papers for 
the rotation constants of l-methylcyc/ohexylidene-4-acetic acid. The 
following determinations were made with a highly purified specimen 
of the d-acid: 0'2608 gram was made up to 30 c.c. with absolute 
alcohol, and examined in a 4-dcra. tube at 18°: 


Hggnen* Hgy e )iow. Nflyeiiow. IlggTccu/^^yeUow. Hgy e ii ow /Na yc |i ow . 

a +3 33° + 2'&1° +2-82" 1*181 1*032 

[a] +95 '8 +837" +81*1 

[Ml ... +147*6 +129'0 +125*0 

The following table states the molecular rotatory powers in 
alcoholic solution of the centroasymmetric compounds described in 
the present paper. 


Molecular Uotatony Powers . 

Hgyrwn- Hgyelluw* 

/ H 

(1) d- R:C< 0 0 

X H 

/ H 

(2) d-R:C< +147-6" +129*0° 

X C0 2 H 

/Br 


(3) #*-R:C<^ 


H 


-117*6 -1047 


Algebraic aums of (2) and (3) : 

/Br 


(4) d- R;C( 

XJ0 2 H 


+ 30*0 
+ 28*9 


+ 24*3 
+ 25*6 


Naj. e ii uw . 


+ 125*0° 


-1006 
+ 24-4 
+ 24*0 

5 o 2 
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On replacing the lower hydrogen atom in (1) by carboxyl, as 
(9) the molecular rotatory power changes from zero to the positive 
value given under (2), On replacing the upper hydrogen atom j, 
(1) by bromine, the molecular rotatory powers similarly change 
from zero to the negative values given under (3). On making both 
of the above substitutions simultaneously, the effect on the original 
rotatory power of zero of (1) is, within the limits of experimental 
error found to be the algebraic sum of the two substitutions 
performed separately. The algebraic sums of the molecular rotator, 
powers of (2) and (3) are thus very nearly equal to the correspond- 
ing molecular rotatory powers of (4). The angular changes in 
molecular rotatory power brought about by these substitutions 
are roughly proportional to the atomic or molecular volumes of 
the substituting groups. 

The Relation between Optical Activity and Asymmetry of 
Atomic Environment. 

It has been frequently suggested that asymmetry of a carbon 
atom is not alone a sufficient indication of optical activity, but that 
a certain complexity of molecular constitution must necessarily 
accompany enantiomorphism of molecular configuration if stable 
optical activity is to result. This suggestion is, of course, based 
on the view that if the asymmetry of a particular atom depends 
on the attachment to that atom of three or four single and different 
atoms, isomeric change may well determine the optical inversion 
of any optically active individual component of the synthetic 
material. The only positive experimental evidence opposed to the 
above suggestion is apparently the observation of Swarts (Bull 
Acad. Roy. Bely., 1896, [iii], 31, 28) to tbe effect that fluorochloro- 
bromoacetic acid, CFClBr-CI0 2 H, can be caused, by crystallisation 
with strychnine or cinchonine, to yield a component exhibiting 
fugitive optical activity. Much negative evidence in support of 
the suggestion mentioned is, however, available (Pope and Read, 
Trans., 1908, 93, 794). 

Obviously, the difficulty of obtaining a solution of the problem 
suggested above is largely due to tbe difficulty of synthesis of the 
materials required for the experimental work. These difficulties, 
however, are to a large extent removed by the discovery of the 
optically active centroasymmetric compounds. We are now able to 
prepare from optically active centroasymmetric substances compounds 
of which the optical activity is associated with the presence of a 
single asymmetric carbon, the asymmetry being determined by t e 
attachment of one complex group and three single atoms to one 
particular carbon atom. 
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l-METHH.CYCLOHEXVLIDEHE-4- ACETIC ACID. 


the optically active centroasymmetric l-methyM-bromo- 
, i^ecyciohexanes are, by treatment with chlorine, convertible 
m to derivatives of the simple asymmetric character just premised : 


Similarly, the optically active l-methylcycfohexylidene-4-bromo- 
acetic acids should take up chlorine to yield a dichloride which 
contains an asymmetric carbon atom attached to a bromine and 
,a chlorine atom: 


CH, 


0>°<CH •CHP C,CC 'Br 


to 


ll >C< CH,-OH* >CC1C \ ( p' r 


It must be noted that it is not to be anticipated that, starting 
from a pure optically active l-methylcycfohexylidene4-bromoacetic 
acid or l-methyl4-bromomethylenecycZohexane, a single product 
should be obtained; the respective dichlorides furnish a case of 
isomerism identical in character with that of the f-dibromo-l-methyl- 
cyciohexyl-4-acetic acids, and should consequently be formed as 
mixtures of an a- and a jB-isomeride, just as described in connexion 
with the latter acids. 


H-Chloro-l-methykyclohexyl-i-chlorobromoacelic A cid, 
CH^ 

H^ C< 'CH s -CH 2 ^ CC1 °\g r ' 


Pure M-methyIc?/cJohexylidene-4-bromoacetic acid is dissolved in 
three volumes of glacial acetic acid, the solution cooled to —5°, 
and a slow stream of chlorine passed until addition is complete 
and the liquid has acquired a yellow colour. During the whole 
operation the apparatus is enveloped in black paper, and, after 
remaining overnight in the ice-chest, the product is dissolved in 
ether, thoroughly washed with water, dried, and the ether evapor- 
ated at a low temperature. The almost colourless residue was left 
over phosphoric oxide and sulphuric acid in a vacuum desiccator 
for two days, and then analysed : 

0'p963 gave O' 1453 AgCl,AgBr. Cl 2 Br=49'l. 

C 9 H 13 0 2 Cl 2 Br requires Cl 2 Br=49'6 per cent. 

This dichlorobromo-acid is a viscid syrup, which on long pre- 
servation in the ice-chest becomes partially crystalline; it is feebly 
lavorotatory, as is indicated by the appended determinations. 
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0-9485 gram, made up to 25 c.c. with absolute alcohol, and 
examined in a 4-dcm. tube at 17°, gave the following values: 

Hfcn™. Hgyciiuw- N«r,iio.- Hggr^o/EXui*"- Hg„n„/Na Jfc 

a -0-20“ -0-17“ -0-lf 1-26 1-07 

[„] . -1-32 — 1 12 - 1 ‘05 

The small values obtained for the specific rotatory powers of this 
substance, together with the fact that we have been unable to treat 
the compound by methods which would ensure its purity, might 
lead to three suggestions which would account for the slight optical 
activity observed. It may be suggested (1) that the optical activity. 

is due to the presence of l-methylcycZohexylidene-4-bromoacetic 

acid which had escaped addition of chlorine, or (2) that during 
the addition of the halogen considerable optical inversion had 
occurred. The suggestion (1) must, however, be abandoned becauiB 
the rotatory dispersions of the dichloride, namely, 1'26 and 1'Of, 
are appreciably different from those for the original unsaturated 
bromo-acid, namely, 1T8 and 1'02; it is thus impossible to attributo 
the optical activity to the presence of unaltered l-methylcyclo- 
hcxylidene-4-bromoacetic acid. With regard to suggestion (2) it 
should be remarked that no optical inversion was observed during 
the addition of bromine to the optically active 1-methylcycfo- 
hexyIidene-4-acetie acids, and that the product, in the latter cases, 
consisted of a mixture of the a- and (8-isomerides which exhibited 
specific rotatory powers of opposite signs. It is thus scarcely to 
he doubted (3) that the f-4-chloro-l-methy]ryc?ohexyl-4-chlorobromo- 
acetic acid with which we are now dealing is a mixture of the o- and 
jS-leevo-isomerides exhibiting rotatory powers of opposite signs; tbit 
two isomerides of the a- and j8-type are present is, of course, 
strongly indicated by the fact that the substance slowly becomes 
partially crystalline. 


A-4-Chloro-l-metkyl i-chlorobromomethylcjc\ohcxane, 

* /Br 


CH,- 

H 






The d-l-methyM-bromomethylenecycZohexane used in the prepara 
tion of the above compound was the lsevorotatory modification 
obtained by the action of sodium carbonate on the dibroinides of 
d-l-methylcycZohexylidene-4-acetic acid ; the latter acid exhibited 
[«]« + 81 * 10 . 

The solution of this bromo-hydrocarbon in acetic acid is cooled 
to -5°, carefully protected from light, and saturated with dry 
chlorine; after remaining for twenty-four hours in the ice-chest, 
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„ater is added, the heavy oil extracted with ether, the ethereal 
solution washed thoroughly with water and sodium carbonate 
solution, dried, and evaporated. An oil is thus obtained which 
distils almost completely at 171 — 173°/35 mm., only a small 
quantity of a residue of higher boiling point being left in the 
distilling flask ! after redistillation the material was analysed : 

0T086 gave 0‘2005 AgCl,AgBr. Cl 2 Br=58'7. 

CsHiaCLjBr requires CUBr — 58'1 per cent. 

This dichlorobromo-hydrocarbon is a colourless oil, which does 
•not appear to undergo any decomposition when distilled under 
diminished pressure; it has the pungent odour characteristic of 
substances of similar composition : 

1-0710 gram, made up to 30 c.e. with absolute alcohol at 17°, and 
examined in a 4-dcm. tube, gave the following results : 

Hgpxn- 

, +0 058“ +0-05* +0-05- 

[«) ... +0-39 +0'35 +0-35 t' 10 

The discussion given above of the cause of the optical activity 
of the last compound described is immediately applicable to the 
present one; the optical activity cannot be attributed to tbe 
presence of unchlorinated substance, because the parent compound 
exhibits a specific rotatory power opposite in sign to that of the 
saturated halogen derivative of the hydrocarbon. In this, as in 
the preceding, case the low specific rotatory power is doubtless due 
to the preparation being a mixture of a dextro- and a lmvorotatory 
a- and /Lisomeride. 


Our thanks are due to Dr. John Read for the care with which he 
has carried out much of the experimental work involved in the 
present paper. 


The Chemical Department, 
The University, Manchester. 


The Chemical Laboratory, 
The University, Cambridge. 
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CLXXIII— Some Reactions oj Gum Kino. 

By John Lionel Simonben. 

Dosing the course of a number of researches on Indian products 
which are in progress in these laboratories, the attention of y, B 
author was directed to the constituents of the gum kino obtained 
from Pterocarpus Marsupkm. 

Kino was first subjected to a careful investigation by Etti (£„ 
1878, 11 , 1879), who stated that when kino was heated with dilute 
hydrochloric acid, in addition to a deep red phlobaphen, kino red 
a crystalline substance could be extracted with ether. To this 
substance he gave the name kinoin, and the formula Cj^H^Og. jj e 
however, isolated only a very small quantity of this compound, and 
did not subject it to any careful examination beyond suggesting 
that it contained a methoxy-group and readily passed into kino red. 
The only other mention of this substance in the literature is s 
short note by A. G. Perkin and Yoshitake (Trans., 1902, 81 , 1173 ) 
at the conclusion of their investigations on catechin, in which they 
state that they isolated kinoin, and tested its tinctorial properties. 

Considerable doubt as to the existence of this substance was 
caused by the work of E. White ( Pharm . J., 1903, [iv], 16 , 676), 
who stated that he was quite unable to obtain any kinoin from 
kino obtained from Malabar. 

Since it seemed possible to the author that kinoin might be 
closely related to catechin, it was thought worth while to subject 
kino to thorough re-investigation. The kino which was used in 
this research was of undoubted authenticity, and it was obtained 
for the author by Dr. J. R. Henderson, Superintendent of the 
Madras Museum, to whom he wishes to express his thanks for his 
kind assistance* 

As a preliminary step, Etti’s experiments ( loc . cit.) were very 
carefully repeated, using tho quantities and the conditions recom- 
mended by him. In no experiment was it found possible, however, 
to isolate any trace of kinoin. In some experiments a very small 
amount of a crystalline substance was obtained, which showed all 
the properties of catechol. The presence of catechol is readily 
explained by the fact that crude gum kino itself always contains 
a small quantity of this substance, ■which may be extracted from 

In investigating natural products, the age of the substances is a matter of 
considerable importance. In the author’s preliminary experiments, kino of 
unknown age wa3 used, but in the later experiments freshly collected and undried 
gum was employed. It may perhaps be mentioned that in this case no difference in 
the results obtained was noticed. 
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! ;t with ether. Since hydrolysis with dilute hydrochloric acid did 
not result in the production of any kinoin, experiments were insti- 
tuted with other hydrolytic agents. In no case, however, was any 
kinoin obtained. 

Kino itself, when dried, is a deep red, brittle, amorphous solid. 
Its properties, especially with regard to its tanning power, have 
been very carefully studied by Hooper (India* Agric. Ledger, 
1901, No. 11). Since it was found impossible to purify this gum 
in any way, attention was directed to its derivatives. Kino is 
readily methylated when treated with methyl sulphate and potass- 
ium hydroxide.* The methyl ether thus obtained is an almost 
colourless, amorphous powder, which could not be crystallised. It 
was purified by precipitation from alcohol, and gave on analysis 
figures agreeing with the formula C li H ll 0 1 (0Me) s . In order to 
obtain some confirmation of these figures, the acetate was also 
prepared in the usual manner, and was isolated as an amorphous 
brown powder. On analysis it gave figures closely agreeing with 
those required by the formula C^O.fOAc)., At my request 
Mr. Ramaswami Krishna Iyer, M.A., kindly made a molecular 
weight determination of kino methyl ether, since the general pro- 
perties of these substances indicated that they must have a higher 
modular weight than that required by the simple formula 

( ? V 01 ; b r Tie r0Sl ' Its 0f this determination (see 
p. 153d) show clearly that kino methyl ether has a molecular weight 
at least twice that required by the simplest formula. Whether it 
b possible, however, to place much reliance on this result is 
doubtfui since *t is probable that the ether exists in solution aa a 
conoid. This determ, nation is of some interest, since it has been' 
S k>wn recently by Iljin (/. pr . Chem., 1910, [«], 82, 422) that the 
molecular weight of tannin must be much higher than is suggested 
by the work of Nierenstein. 66 

When kino methyl ether is oxidised in the cold with potassium 

lu“r Wv If ? product of the oxidatio " veratric acid 
, “ stated by Hlasiweto {Annalcn, 1865, 134, 122) that when 

^diZ Zo T hp nr hydroxide ’ ;t y ielded protocatochuic 
“ “ d pHoroglucinol. The production of veratric acid supported 

“ ,P Iesence of a nucleus in kino was further 
witt 1 doubtful b y the fact ^at on repeating the fusion of kino 
«i P h°Si yd t r d \° nIy pr0t< “ uic acid » d catechol 
Pk4wi ' there b6mg a0 iDdicatira t-e of 

° nvhite iK ' " ith ref — *° “* 
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An interesting result was obtained when kino itself or tfo 
phlobaphen. kino red, was oxidised with dilute nitric acid, Wfe, 
the oxidation is carried out under the conditions described in tt( 
experimental part of this paper .(p. 1534), the product consists 0 f 
a mixture of oxalic acid and ammonium quadroxalate. The f otma . 
tion of this ammonium salt during the course of an oxidation in 
which excess of acid is present is extremely remarkable. Th, 
ammonia can obviously only be due to the reduction of some of 
the nitric acid, and its formation is a proof of the extraordinary 
reducing power of kino. Ammonium quadroxalate is a salt of very 
great stability, and is not readily decomposed by acids, since it 
may be crystallised from concentrated hydrochloric acid, and i, 
not acted on by concentrated nitric acid at 100°. It seems doubtful 
if it can have the normal structure, and experiments are in progres 
with the view of elucidating this point. 


Experimental. 

Although numerous attempts were made to purify the crude 
gum, it was found quite impossible to obtain it in a crystallise 
form and free from inorganic contamination. It showed all tie 
properties ascribed to it by Hooper (loc. at .), and behaved in tie 
usual manner with tannin reagents. 


Kino Methyl Ether. 

In carrying out the methylation of kino, the following method 
was found, after numerous trial experiments, to give the most, 
satisfactory results. Kino (15 grams) was dissolved in alcohol, and 
methyl sulphate (19 grams) was added. To this mixture potassium 
hydroxide (9 grams) dissolved in water (10 c.e.) was added all at 
once. In a short time the mixture became very hot, and tie 
reaction was controlled by cooling with cold water. After some 
time the same amounts of methyl sulphate and potassium hydroxide 
were added, and when all reaction had ceased, the solution was 
diluted, and the amorphous solid (15 grams) which separated, 
collected and well washed with water. 

The crude kino methyl ether obtained in this manner was purified 
by repeated precipitation from alcohol with water, when it was 
found to be an almost colourless, amorphous powder, which could 
not be crystallised. It was quite free from ash. and two distinct 
preparations gave the following results on analysis, after drying 
at 110°: 
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0-1912 gave 0 437 C0 2 and 0 0999 H 2 0. C=62'3; H=5'8. 

01561 „ 0'3533 CO, „ , 0'0T67 H 2 0. C=61'7; H = 5'5. 

0 1288 » 0'2633 Agl. MeO=26'9 per cent. 

C I5 H !I 0 4 (OMe) 3 requires C— 621 : H=5’7; MeO = 26’7 per cent. 

Kino methyl ether does not melt at 300°, and is readily soluble 
in most organic solvents. It is insoluble in alkalis, and its alcoholic 
solution gives no colour with ferric chloride. It dissolves in 
concentrated sulphuric acid with a purple-red colour. 

A determination of its molecular weight by the cryoacopic 
method, using naphthalene as a solvent, gave the following result : 

0 374, in 25'4 naphthalene, gave it 0'126. M.W.~818. 

(CjjHjoOjJj requires M. W. = 696. 

The question as to the value which can he attached to this result 
has already been discussed (p. 1531). 

A cetylkino. 

In preparing this substance, kino (5 grams) was mixed with 
acetic anhydride (15 grams) and anhydrous sodium acetate 
(3 grams), and heated for about an hour on the sand-bath. During 
the heating the kino passes into solution, and, after cooling, the 
deep red reaction-mixture was poured into water, when the acetylkino 
separated out as a brown powder. 

Acetylkino, which, like kino methyl ether, could not be obtained 
crystalline, was purified by repeated precipitation from acetic acid 
solution with water. By this means it was obtained as a pale brown 
powder, readily soluble in most solvents, and showing no character-, 
istic colour reactions. For analysis it was dried at 110°, two 
distinct preparations being used. The acetyl group determination 
was made by A. G. Perkin’s method: 

C 1329 gave 0-2335 CO, and 0'0571 H„0. C=58'2 ; H=4’8. 

0-132 „ 0-2823 C0 2 „ 00578 H 2 0. C = 58'3; H = 4 9. 

0-1519 „ 0-0631 CjH‘,0,. C 2 H s O,=41-5. 

CyE^O^-CO-CH,), requires C=58’3; H = 4'6; 

C S H 4 0 3 =41'7 per cent. 


Action oj Hydrochloric Acid on Kino. 

In carrying out these experiments, Et.ti’s method (lac. cit.) was used. 
Kino (50 grams) was mixed with dilute hydrochloric acid (100 
grans), and heated to boiling on the sand-bath. The kino passes into 
solution, and in a short time the whole liquid is filled with a bright 
red, somewhat gelatinous mass consisting of kino red. After boiling 
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for half an hour, the hot solution was filtered, cooled, and a ft e , 
saturation with ammonium sulphate, the red solution was extracted 
with ether. On removing the ether, a small quantity of an oil 
obtained, which crystallised, and was found to consist of catechol 
No trace of kinoin could be obtained, although the experiment Was 
repeated numerous times, using different conditions. Careful exa®. 
ination also proved the absence of any sugar, showing that kino j 8 
not glucoeidic in character. 

Fusion of Kino with Potassium Hydroxide. 

Kino (5 grams) was gradually added to molten potassium 
hydroxide (50 grams) containing a little water. When all the kino 
had been added, the temperature was raised to 190—211)0, an( | 
finally for a few minutes to 250°. After cooling, the deep browj 
fusion was dissolved in water, hydrochloric acid was added until 
the solution was just acid, and the solution extracted with ether, 
the ether well washed with sodium hydrogen carbonate to remove 
acids, dried, and evaporated, when an oil was obtained. This oil 
partly solidified, and the solid was drained on porous porcelain, and 
found to consist of catechol. Sufficient of the oily phenol could 
not he obtained for identification, but no trace of phloroglucinol 
was detected. 

The sodium hydrogen carbonate solution containing the acid was 
acidified, and extracted with ether, when, on removing the ether, a 
solid was obtained, which, after crystallisation from water, melted 
at 197 — 198°, and was identified as protocatechuic acid. 

Oxidation of Kino Methyl Ether. 

In carrying out this oxidation, kino methyl ether (10 grams) 
was suspended in dilute sodium carbonate solution, and shaken in 
the cold with potassium permanganate until a permanent pink 
colour was obtained. After filtering from manganese dioxide, the 
solution, which had a strong odour of vanillin, was concentrated on 
the water-bath, acidified, and after being saturated with ammonium 
sulphate, extracted with ether. On removing the ether, a viscous 
oil remained, which rapidly solidified. After draining on porous 
porcelain, it was cq-stallised from hot water, when it melted at 
178—179°, and showed all the properties of veratric acid. (Found, 
C=59'2; H=5'5. Calc., C=59'3; H=5'5 per cent.) 

Oxidation of Kino and Kino Red with Nitric Acid. 

It has already been mentioned (p. 1531) that when kino or kino 
red is oxidised with dilute nitric acid, the double salt of oxalic 
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ammonium quadroxalate is formed. Since the conditions in 
both oxidations were the same, only the oxidation of kino red is 

described. 

gjno red (5 grams) was mixed with nitric acid (10 per cent.) 
i(30 c.c.), and allowed to remain in the cold with constant shaking. 
The mixture gradually becomes warm, and in order bo prevent, the 
reaction becoming too vigorous it is necessary to cool the flask in 
running water. After remaining in the cold for twelve hours, the 
reaction was completed by warming on the water-bath for five to six 
hours. The solution was filtered from some unattacked kino red, 
and the deep brown filtrate concentrated on the water-bath, when, 
on cooling, ammonium quadroxalate separated in large, hexagonal 
rhombohedra (yield 1 gram). The mother liquor on concentration 
gave a. small quantity of oxalic acid. 

Ammonium quadroxalate, which was purified by crystallisation 
from water, melts and decomposes at 130°, and crystallises with 
two molecules of water of crystallisation. (Found, C=20'5, 20'2; 
11=4-8, 4-7; N"=6-3. Calc., 0=206; H = 4'7; N = 6’0 per cent.) 
That this substance was ammonium quadroxalate was confirmed 
by direct comparison with a specimen prepared from oxalic acid 
and ammonium oxalate. 

The Presidency College, 

Madras. 


CLXXIV. — Synthesis of Derivatives of Thioxanthone. 
Part III. 1 : i-Dihydroxythioxanthone. 

By Hans Thacher Clarke and Samuel Smiles. 

In addition to the various general methods now available (Meyer, 
So-., 1909, 42, 1134; Davis and Smiles, Trans., 1910, 97, 1290; 
Marsden and Smiles, this vol., p. 1353; Smiles, Proc., 1910, 26, 
342) for the synthesis of derivatives of thioxanthone, another has 
teen devised which is especially suitable for the production of 
dihydroxy-derivatives. The experiments described in the present 
paper have been carried out in illustration of this method, and the 
synthesis of 1 : 4-dihydroxythioxanthoue is described. 

The process may be accomplished in two stages, of which the first 
consists of the union of o-thiolbenzoic acid with a quinone. The 
interaction of quinones and aromatic mercaptans has been studied 
Troger and Eggert (J. pr. Ghem., 1896, [ii], 53, 482), who found 
‘hat an excess of phenyl mercaptan reacts with p-benzoquinone, 
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giving an additive product of the composition C fl H 4 0 2 ,2C 6 H ’Sp 
I’osner (Annalen, 1904, 336, 85), in re-investigating thu substaj,, 
showed that addition of the mercaptan takes place at the ethylenj ” 
groups of the quinonoid nucleus (as in I) ; but since the substa 
appeared to behave in the hydroxylic form (II), he represented it 
by the following tautomeric scheme : 


CfiH.S 
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/\ 


! \/ 
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(I.) 


OH 


IL 


vs* 

C 6 H 5 S>| |H 
OH 


II 
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More recently the interaction of equimolecular proportions of 
p-benzoquinone and sulphydric derivatives has been described is 
patent literature (Badische Anilin- und Soda-Pabrik, D.R.p 
175070). Thus monothio-derivatives are obtained according to tt e 
equation : 


C 6 H t 0 2 + HSH = C 6 H ( (OH) 2 -SE, 

where H represents an acid group, either organic or inorganic. % 
find that a similar interaction occurs between o-thiolbenzoic acid 
and quinones. According to the interpretation given by Posner 
to this type of reaction, it is evident that the product from that 
acid and p-benzoquinone would be the dihydro-derivative (III); 
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^s-c„h 4 -co 2 h 

OH 
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but since the substance obtained behaves according to the hydroxylic 
structure, we prefer to represent it as the derivative of quinol (IV), 
which is evidently produced from the dihydro-compound by intra- 
molecular rearrangement. Thus, when the substance is methylated 
in alkaline solution, it yields a dimethyl derivative, which must be 
formulated as containing mct.hoxyl (V) : 


OMe 
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HO,C; 


= H,0 + 


°Me m 

/\/ \/\ 


OMe 




(V.) 


/\-g ,/v 

OMe h 
(VI.) 


for on treatment with cold sulphuric acid, this yields 1 : 4-dirnethoxy- 
thioxanthone (VI), the latter being identical with the product 
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obtain^ from o-dithiobenzoic acid and the dimethyl ether of 
quinol : 

0,H 4 <S°OH + C « H A (0Me)i = C « H r< C S> C « H J (OM e )^ 2 H,0. 

The parent substance — 1 : 4-dihydroxythioxanthone (VI) — is 
readily obtained from the dihydroxy-sulphide (IV) by treatment 
with dehydrating agents. This compound is deep orange, and 
furnishes crimson salts with alkaline hydroxides; but it is of little 
value as a dyestuff, since it does not form lakes, and the alkali 
salts are very readily oxidised. 

The synthetical method which is illustrated in this paper appears 
to be capable of wide, although not universal, application. 

Experimental. 

2'-Carboxy-2 : 5 -dihydroxydipkenyl Sulphide , 

C 6 H 3 (0H) 2 *S*C 6 H 4 *C0 2 H. 

Five and a-half grams of p-benzoquinone were dissolved in about 
150 c.c. of cold glacial acetic acid, and, while the mixture was 
constantly shaken, a thin paste made of 7- 7 grams of o-thiolbenzoic 
acid with the same medium was added. After the lapse of twenty- 
four hours a small quantity of o-dithiobenzoic acid was removed by 
filtration from the red-coloured liquid; the latter was then evapor- 
ated on the water-bath with continual addition of water until the 
bulk of the acetic acid was expelled. When a suitable concentra- 
tion was reached, sulphurous acid was added, and the liquid was 
filtered while hot. On cooling the solution a crystalline mass of the 
required acid was deposited. This was recrystallised from hot 
water, from which the substance separated in small, colourless 
prisms, melting at 199°: 

0-0955 gave O' 2066 00 2 and 0'0358 H>0. C=59'0; H=4*l. 

Ci 3 H 10 O 4 S requires C = 59‘5; H = 4T per cent. 

The acid is readily soluble in cold ether or alcohol, and sparingly 
so in cold water. This substance exhibits a characteristic behaviour 
when its aqueous solution is warmed with concentrated aqueous 
ferric chloride. The red, crystalline precipitate which is then 
formed appears to be a ferric salt of the corresponding quinone; 
but analysis showed that it is of complex composition. 


2'-Carhoxy-2 : b-dimethoxy diphenyl Sulphide , 
C 6 B 3 (OMe) 2 -S-C 6 H 4 -CO,H. 

A solution of one molecular proportion of the dihydroxy-acid 
in methyl alcohol which contained an excess of sodium methoxide 
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was mixed with about three molecular proportions of methyl 
sulphate. The mixture was subsequently heated on the water 
bath, and finally the alcohol was removed by evaporation, 
residue was treated with cold aqueous sodium hydroxide, and the 
insoluble portion was removed by filtration. The filtrates were 
acidified, and the precipitate was collected and well washed with 
warm water. The product was finally recrystallised from alcohol 
when the required acid was obtained in colourless prisms : 

0-1056 gave 0'2399 C0 2 and 0'0487 H»0. 0=619; H=5-j, 
C 15 H u 0 4 S requires C=620; H=4'8 per cent. 

When heated, the substance shrinks at about 190°, and finally 
melts at 195°. 

1 : i-D'ihydroxytMoxanthone, C 6 H 4 <C^^>C 4 H s (OH) 2 . 

A solution of carboxydihydroxydiphenyl sulphide in sulphurs 
acid was kept overnight at the atmospheric temperature. It was 
then poured on crushed ice, when the required substance was pre- 
cipitated in an impure condition. This was collected, washed with 
water, and then exhaustively extracted with hot alcohol. When 
cold, the united extracts deposited dihydroxythioxanthone in the 
crystalline state; but the material tenaciously retained a consider- 
able quantity of sulphuric acid. The further purification of the 
product was effected by repeated boiling with water until the acid 
could no longer be detected in the solution. Finally, the substance 
was recrystallised from alcohol, when it was obtained in deep orange 
prisms, which melted at 289°, and were sparingly soluble in hot 
water or common organic media : 

0-1866 gave 0 4388 C0 2 and 0 0524 H,0. C=641 ; H = 3T. 
C 13 H 8 0 3 S requires C= 63 9 ; H=3’2 per cent. 

The alkali salts of this substance are crimson, but, owing to the 
ease with which they are oxidised in alkaline solution, they were 
not isolated in a pure condition. Attempts were made by oxida- 
tion to obtain the corresponding quinone, but with the three or 
four oxidising agents employed the products were difficult to 
purify, and appeared to consist of polyhydroxy-derivatives. 

l:i-Dimethoxythioxanthone, C 6 H t <P g ^>C e H 2 (OMe) 2 . 

(a) The dim ethoxy-derivative of carboxydiphenyl sulphide was 
treated -with sulphuric acid as described above. The product 
obtained by mixing the acid solution with water was collected, and, 
after being washed in order to remove excess of acid, was treated 
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•ith dilute aqueous sodium hydroxide. The insoluble residue was 

nally recrystallised from hot alcohol, in which it is moderately 

>]uble. 

1:4 -dimethoxytluoxanthone forma bright orange prisms, which 
melt at 195°, and readily dissolve in sulphuric acid, giving a 
solution of characteristic red colour: 

0-1019 gave 0'2460 C0 2 and 0'0405 H 2 0. C=65'8; H=4'4. 

C^H^Oa^ requires C—66'l; H — 4‘4 per cent. 

(ft) The condensation of o-dithiobenzoic acid and the dimethyl 
ether of qninol was carried out by the same process as that 
employed, and elsewhere described, for the synthesis of other 
thioxanthone derivatives of a similar type (Marsden and Smiles, 
this voi., p. 1353). In order to obtain good yields it is important 
to employ a large excess of the quinol ether and to moderate the 
.temperature of condensation. The product was purified in the 
[usual manner, when it was obtained in orange prisms, melting at 
131 - 195°. A mixed melting point showed that the substance 
was identical with that obtained by the method described in the 
foregoing paragraph. 

In conclusion, we desire to express our thanks to the Research 
Fund Committee of the Chemical Society for a grant which has 
defrayed, the expenses of this research. 

The Organic Chemistry Laboratory, 

University Collect, London. 


CLXXV. Contributions to the Chemistry oj the Terpenes. 
Part IX. The Oxidation of Camphene with 
Hydrogen Peroxide. 

By George Gerald Henderson and Maggie Millen Jeffs 
Sutherland, B.Sc., Carnegie Research Scholar. 

A thirty per cent, aqueous solutiou of hydrogen peroxide wan 
recently used by one of us (Henderson and Boyd, Trans., 1910, 97, 
, ) 35 an “Rising agent for various cyclic compounds with satis- 
Ktory results, and we have now begun to study the action of this 
regent on the terpenes, in the hope that its comparatively mild 
] e ion, under suitable conditions, would not lead to any of these 
®rp exmg changes in molecular structure to which the terpenes 
"general are. peculiarly liable. C'amphene, which was selected for 
VOL xniv 
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the first experiments, waa found to undergo oxidation readily 
exposed to the action of hydrogen peroxide under the conditio^ 
described in this paper, and to yield a mixture containing a number 
of different oxidation products, some of which were acids, -u-p 
some were neutral compounds. The chief ingredient of the mixtur e 
of acids was a saturated monobasic acid of the formula UyH. ''.'0 jj 
which was obtained as a crystalline solid, melting at 95°; ■ 

smaller quantities of two other acids, one a crystalline solid 
melts at about 70°, and the other an oily liquid which boils at 
153°/ 20 mm., were also present. The two latter compounds hait 
not yet been further investigated as their separation is difficult' 
and the quantity in our hands is unfortunately small. Among (jj 
neutral products of oxidation the ketone eamphenilone, CjH, 0 is 
present in largest proportion, but in addition to this the mixture 
contains isocnmphenilanaldehyde, C s H ]5 -CHO, a compound which 
appears to have the formula CjH^O-j, and when heated tciffi 
phthalic anhydride yields the acid phthalate of an alcohol of the 
formula C 9 H‘, 6 0, a very small quantity of camphene glycol. 
C]oiIi6(OH)j, and a trace of a crystalline solid, which melts li 
about 69°. 

The acid of melting point 95°, for which we propose the nine 
camphylic acid, was converted into its chloride, C 8 H ]5 -C0C1, which 
when heated with bromine, gave the chloride of bromocamphi/lii 
acid, C 0 H ]4 Br-COCl. The free acid, C s II lf Br-CO,H, obtained by 
treatment of its chloride with water, yielded - hydroxy campbjk 
acid, C 9 H u (OH)-CO,H, when heated with aqueous sodium 
carbonate. The hydroxy-acid did not yield a ketone on oxidation 
with lead peroxide, and therefore does not contain a ternary 
hydroxyl group in the a-position, as is the case with the isomeric 
camphenylic acid. 

When heated with acetic anhydride, camphylic acid is trans- 
formed into the isomeric isocamphenilanic acid, which was first 
obtained by the action of hot strong nitric acid on camphenilank 
acid (Bredt and .Tagelki, Avnalen, 1900, 3 10 , 112). The two litter 
acids are almost certainly stereoisomerides, and there is little doubt 
that their constitution may be represented by the formula: 

CH 2 -CMe- 

| J3Al e , VlH-UOjH. 

0H s ‘CH— 7 

Since camphylic acid cannot have this formula, its conversion into 
wocamphenilanic acid must be accompanied by a molecular 
rearrangement. The constitution of camphylic acid has not been 
determined, but probably its nucleus is different from that of 
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hene If, as appears to be the case, the molecule of camphene 
^ntains the group >C‘.CH 2 , oxidation would lead to the formation 
f cainphenilanic (or tsocamphenilanic) acid, and not of camphylic 
unless a certain rearrangement took place under the influence 
,f the oxidising agent. 

MoCamphenilanic acid itself is not found among the products of 
he oxidation of camphene by hydrogen peroxide, although its 
Mehyde is present in considerable quantity. This leads to the 
on elusion that hydrogen peroxide is not an active oxidising agent 
or aldehydes, at least under the conditions which prevailed in our 
xperiments. woCamphenilanaldehyde is very similar in properties 
o camphenilanaldehvde, with which it is isomeric, and which was 
btaiued by Bredt and Jagelki ( loc . cit.) as the sole product of the 
oddation of camphene with chromyl chloride. On exposure to air, 
lowever, the former is oxidised rapidly and completely to wocam- 
ihenilanic acid (m. p. 118°), whilst the latter yields camphenilanic 
oid. Both -aldehydes appear to form the same semicarba-zone, and 
his compound must really be a derivative of the woaldehyde, 
lecause when it is decomposed by treatment with dilute acids it is 
lie latter that is regenerated. 

The compound C 9 H lfi 0 2 is a remarkable one, if its composition 
ie that indicated by the results of analysis, but at present we 
annot do more than record its behaviour. It does not react with 
Jkalia, or semicarbazide hydrochloride, or phenyl carbimide, or 
icnzoyl chloride, but is readily oxidised to camphenilone by 
lotassium permanganate, and, as already stated, can be converted 
nto an alcohol, C 9 H lfi O, by heating with phthalic anhydride and 
ubsequent hydrolysis of the ester thus produced. The alcohol, 
phieh was obtained in crystals, melting at 94°, is apparently 
iomeric with camphenilol, the secondary alcohol corresponding 
rith camphenilone, but its constitution has not been determined. 
Camphenilone has already been obtained from camphene in 
everal different ways, but the direct formation of this compound, 
nd of imcamphcnilanaldehyde and camphene glycol, through the 
ction of hydrogen peroxide is of interest, because it affords 
cittfirmation of the view that the nucleus of each of these substances 
5 Hie same as that of camphene itself. 

We are now engaged in examining the action of hydrogen 
'eroxide on other terpenes, and hope to communicate our results 
o tie Society before long. 


Experimental. 

Oxidation of Camphene, and Separation of the A cids Produced. 
nun iber of preliminary experiments were made in order to 

5 H 2 
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determine the most favourable conditions for oxidation, and 
method ultimately adopted was to add the necessary quantity 0 f 6 
30 per cent, aqueous solution of hydrogen peroxide to a solutj * 
of camphene in four times its weight of glacial acetic acid, aQ[ | ? 
heat the mixture at about 60° under a reflux condenser. n • 
temperature the oxidation of the camphene proceeds slowly a 
requires several days for completion, but a higher temperatu/^ 
not advantageous, for although the reaction is accelerated the^ 
is at the same time considerable loss of hydrogen peroxide thr v 
decomposition. If smaller proportions of acetic acid are Us ^ 
some of the camphene remains intact, even after prolonged heat' 
The quantity of hydrogen peroxide added was varied in differeni 
experiments, but with the sole result that the relative proportion- 
of the oxidation products showed corresponding variations, nhi! S ( 
their nature was not affected. When one molecular proportion of 
the oxidising agent was used for each molecular proportion 0 [ 
camphene, some of the hydrocarbon escaped oxidation, and only 
very small quantity of acids was found among tho products. Wheu 
the proportion of hydrogen peroxide was increased to two or thru 
molecules for each molecule of camphene, the oxidation of the latter 
was practically complete, and the products contained proportion, 
ately larger quantities of acids. On the whole, the best results 
were obtained by taking three molecules of the peroxide for one 
molecule of camphene. 


The oxidation was judged to be complete when no sublimation 
of camphene into the tube of the condenser was observed. Sodium 
carbonate was then added to the liquid, which had acquired i 
yellow colour, until nearly all the acetic add was neutralised, and 
a yellow, oily liquid which separated was extracted by repeated 
agitation of the mixture with ether. The aqueous solution was 
acidified with dilute sulphuric acid and thoroughly extracted with 
ether, and from the ethereal extract a small quantity of acids was 
obtained. The ethereal solution of the bulk of the oxidation 
product was washed with water, dried, and the oily liquid which 
remained after removal of the ether by distillation was wanned 
on the water-bath with aqueous sodium carbonate until no more 
passed into solution. Tbe alkaline liquid, when cool, was shaken 
several times with ether in order to remove the neutral substances 
which remained undissolved, which constituted the greater 
part, of the whole product, and was then acidified with dilute 
sulphuric acid. The precipitated acids, together with the small 
quantity which remained in solution, were extracted with ether, 
and, after tho extract had been washed with water and dried, were 
recovered on distilling off the ether in the form of an oily liquid, 
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hich gradually became crystalline. The separation of the acids 

resent in this mixture was very troublesome and tedious because 
of their great solubility in all the usual organic solvents, but 
ultimately, by repeated recrystallisation from light petroleum and 
subsequently from methyl alcohol, we succeeded in isolating three 
ju.jds The least soluble portion, which constituted tile bulk of the 
mixture, was a solid melting at 93 — 94°; the second fraction was 
a l s o a solid, melting at about 70°, and the most easily soluble part 
was an oily liquid, which boils at 153°/20 mm. Only small 
quantities of the two latter acids were obtained, and their further 
examination was postponed from lack of material. 

The principal acid, C 9 II 35 'C0 2 H, which may be called camphylic 
acid when finally purified by crystallisation from water and from 
i;„ht petroleum successively, melted at 95°. It is extremely 
easily soluble in alcohol, ether, light petroleum, or other usual 
organic solvents, very sparingly so in hot, and hardly at all in cold, 
water, and it has a great tendency to form supersaturated solutions 
in methyl alcohol or light petroleum. From the latter solvents it 
crystallises in well developed, colourless, lustrous prisms, which, if 
formed slowly, may be a centimetre or more in length, and from 
water or dilute methyl alcohol it separates in delicate needles. It 
volatilises, but slowly, in a current of steam. Towards bromine or 
potassium permanganate, it behaves as a saturated compound. 
When heated on the water-bath with a strongly alkaline solution of 
potassium permanganate, it is slowly altacked, but no oxidation 
product other than carbon dioxide was identified. It remains 
unchanged, even after prolonged heating with nitric acid of 
concentrations varying from 10 to 50 per cent. : 

0 2175 gave 0-6472 C0 2 and 0 2169 H„0. C=71'3; H = 9'8. 

0 1864 „ 0-4850 CO., „ 01622 H„0. C=71-0; H = 9'7. 
C] 0 H 10 O s requires C=71'4; H = 9 G per cent. 

The so diurn salt separates from water, in which it is readily 
soluble, in small, colourless prisms. The ammonium salt, which also 
is easily soluble in water, was obtained as a colourless, crystalline 
powder by passing ammonia into a solution of the acid in dry 
ether. The silver salt, C 9 H I5 -C0 2 Ag, was precipitated as a white, 
finely crystalline solid on addition of silver nitrate to an aqueous 
solution of the ammonium salt. It is practically insoluble in 
water, and darkens slowly when exposed to light. Analysis of this 
salt confirmed the results obtained with the acid : 

0-1432 gave 0'2294 CO.., 0 0814 H..O, and 0'0565 Ag. C = 43'7; 
H = 6-3; Ag = 39'5.’ 

C 1D H J5 0 : Ag requires C 43 6; H-5'6; Ag-39'3 per cent. 
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The first analyses of the acid, which were made on a specif 
crystallised from water and not thoroughly dried, gave res^ 
which suggested that it might he camphoric acid, C^H^Oj; mo[fr 
over, like the latter, the new acid is precipitated, although Terv 
slowly, when carbon dioxide is passed through a cold aqueou, 
solution of its sodium salt. In order to settle the point, an attempt 
was made to prepare the anhydride, which can be obtained f rEj 
campholic acid. A few grams of the acid were boiled for about 
an hour under a reflux condenser with a slight excess of ^ 
anhydride, and the mixture then poured into a large quantity of 
water, which was subsequently shaken several times with ether 
The ethereal solution was washed and dried, the ether removed by 
distillation, and the residue dissolved in hot light petroleum h 
which it was considerably less soluble than the original acid. On 
cooling the solution, clusters of small, colourless prisms separate! 
which, when dry, melted at 118°, and on treatment with sodium 
carbonate proved to be crystals of an acid. The melting point of 
this acid was not changed when it was mixed with iso campitenilanic 
acid, C 9 H i; 'CO.,H, which also melts at 118°, and analysis confirmed 
the conclusion that it was nothing but tbe latter. (Found, C=71j' 
11=9-5. Calc., C-Tl-4; H = 9ii per cent.) 

This experiment showed that camphylic acid is transformed into 
the isomeric nocaniphenilnnic acid when heated with acetic 
anhydride. No sucli transformation is brought about when the acid 
is crystallised repeatedly from alcohol, water, or light petroleum, 
or when it is heated for hours at 150°, or when it is distilled under 
diminished pressure. 

Preparation of Promo and Uydroiry-canvphjlic Acids. — The acid 
was added in small portions to a mixture of the calculated quantitv 
of phosphorus pentachloride with light petroleum contained 
in a flask under a reflux condenser, the solution was heated to 
complete the reaction, and then distilled fractionally under 
diminished pressure. After the solvent and the phosphoryl chloride 
had passed over, the chloride of the acid, C 9 H]j-COCl, distilled at 
110°/17 mm. It is a colourless, viscous liquid, with a pungent 
but not unpleasant odour, which fumes in moist air. By heating 
this compound with a slight excess of bromine in a sealed tube at 
about 90° for several hours, the chloride of the bromoacid, 
C 9 H 14 Br-COCl, was obtained as a heavy, viscous liquid, which, 
when well stirred with water, was slowly converted into the crystal- 
line? bromocamyhylic arid, C 9 H ]4 Br‘COJI. The amd was collected, 
dried, and crystallised, fust from methyl alcohol, and then from 
light petroleum. It forms small, lustrous prisms, melts at 21 0°, 
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• ow readily soluble in alcohol or ether, sparingly so in light 
petroleum, and insoluble in water : 

n-2002 gave 0’1524 AgBr. Br = 32 3. 

C 10 H 15 O,,Br requires Br=394 per cent. 

On one occasion, in brominating the chloride of camphylic acid, 
temperature was accidentally allowed to riBe to about 200°. 
When the P r0< l uct was treated with water a neutral compound, 
,jj c li contained bromine, and a bromo-acid, which melted at 
004—205° were obtained. The latter was identified as bromo- 

rocamphenilanic acid| an( j follows that, at the high temperature 

of the experiment, the chloride of bromocamphylic acid must have 
transformed into the chloride of bromoisocamphenilanic acid. 

' Ihjdroxycamfhylic acid, C„H h ( 0H)-CO 2 H, was prepared by 
heating the bromo-acid for some time with excess of aqueous sodium 
carbonate, and acidifying the alkaline solution, when cool, with 
dilute sulphuric acid. The crystalline acid which separated was 
collected on a filter, and the filtrate was extracted repeatedly with 
ether in order to obtain the portion that remained in solution. In 
order to remove a small quantity of resinous matter with which it 
ivas contaminated, the acid was converted into its sodium salt, 
which was obtained in colourless prisms when the solution was 
concentrated. The salt was redissolved in water, in which it is 
fairly readily soluble, and decomposed by addition of sulphuric 
acid, and the hydroxy-acid was finally purified by successive crystal- 
lisations from water and from light petroleum. From the latter 
solvent it separates in small, lustrous prisms, which melt at 245°. 
It is very easily soluble in alcohol or ether, fairly so in water or 
light petroleum : 

0-2001 gave 0'4750 CO., and 0'1622 H„O. C = 64'7; H = 90. 

requires C = 65’2; H = 8'7 per cent. 

In order to gain more information as to its constitution, a 
mixture of the hydroxy-acid with a little water and about four 
times its weight of lead peroxide was distilled in a current of steam. 
The distillate contained a crystalline, insoluble solid, which was 
collected and pressed in porous paper. It melts at 145°, and has 
an odour of geraniums ; it has the character, not of a ketone, but 
of an acid. Lack of material prevented further examination of this 
compound. 

Separation of isoCamphenilanuldehyde.—The ethereal solution of 
that portion of the original oxidation product which had not been 
dissolved by aqueous sodium carbonate was washed with water, 
dried, and after removal of most of the ether the residual liquid 
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was mixed with an equal volume of a saturated solution of so*;-;, 
hydrogen sulphite. Almost at once a “bisulphite eo®pouni)» 
began to separate in small, pearly leaflets. After some ti® e ^ 
compound was collected, and washed with a very little alcohol 
which it is fairly readily soluble, and with ether. The part of tt, 
oily product which had not combined with sodium hydrogen sulp],; tf 
was extracted from the aqueous filtrate with ether, and treateil 
with fresh quantities of the reagent until no more crystals of n t 
bisulphite compound were formed. The greater proportion of fl e 
mixture of neutral oxidation products remained unattacked, 
was examined in the manner described below. 

isoCamphenilanaldehyde, C 0 H ]t /CHO, was obtained by rnixinr 
the bisulphite compound with excess of aqueous sodium carbonate" 
and passing a current of steam through the solution. The aldehyde 
distilled quickly with steam, and collected in the receiver in soft 
crystalline masses. Being extremely easily soluble in alcohol or 
ether, it is not easily purified by crystallisation from these solvents 
and was therefore converted into its semicarbazone, which, after 
recrystallisation until its melting point was constant, was decomposed 
by warming with the calculated quantity of dilute sulphuric add 
The liquid was cooled, and the aldehyde collected, well washed 
with water, and quickly dried by pressure in porous paper. It 
forms waxy, colourless crystals, which melt at 69 — 70°, and, like 
other terpene aldehyde-s, has a strong, peculiar odour. It is verr 
easily soluble in alcohol, ether, or light petroleum, but insoluble 
in water, and it readily volatilises in a current of steam. On 
exposure to air, it oxidises quickly and completely to isocm- 
phemlanic acid. Altogether it closely resembles the isomerit 
camphenilanaldehyde. 

The semicarbazone of jsocamphenilanaldehyde, 

c 3 h 15 -ch:n-nh-co-nh 8 , 

crystallises from methyl alcohol in small, lustrous prisms, which 
melt at 191 192°. It dissolves readily in hot, rather sparingly 
so in cold, methyl alcohol : 

o I960 gave 32 8 c.c. N 2 (moist) at 19° and 766 mm. N=20'l. 

CnHijONj requires N = 20T per cent. 

The semicarbazone prepared from camphenilanaldehyde melts at 
the same temperature as the compound derived from ssocam- 
phenilanaldehyde, and so does a mixture of the two compounds, 
which are thus shown to be identical. 

The crystals of the acid produced by exposure of tsocamphenilan- 
aldehyde to the air was found to melt at 108—112° after pressure 
in porous paper, and at 118° after crystallisation from light 
petroleum, from which it separates in clusters of small, colourless 
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: . melting point was not changed by further crystallisa- 

^ a mixture of the acid with a specimen of isocamphenilanic 
id which had been prepared from camphene by Bredt’s method, 
Iso* melted at 118°. Hence the acid was proved to be wocam- 
. n ;[ an j c acid, and the aldehyde from which it was formed by 
| ntaneous oxidation in air at the ordinary temperature must 

io\oc*mpli6mlao*ldehyde. 

Separation of Camphenilone. — The mixture of neutral oxidation 
roducts, which remained after extraction of the acids with sodium 
carbonate and of iaocamphenilanaldehyde with sodium hydrogen 
sulphite, was a viscous liquid, brown in colour, and with a strong 
odour. On distillation under diminished pressure in an atmosphere 
of dry carbon dioxide, slight decomposition took place, a small 
quantity of a dark resinous substance being left in the flask, but 
the bulk passed over into the receiver. After repeated distillation 
the mixture was separated into three liquid fractions, which boiled 
at 85—88°, 94—100°, and about 250° respectively under 15 mm. 

pressure. 

The chief fraction, that of lowest boiling point, was a colourless, 
oily liquid, which could not be induced to crystallise, although 
its characteristic odour suggested that it was the ketone 
camphenilone, C 9 H, 4 0. Analysis indicated that it was a mixture 
of camphenilone with a little of another substance, and on treat- 
ment of a sample with semicarbazide hydrochloride the greater part 
was quickly converted into a crystalline semicarbazone, but a small 
quantity of an oily liquid remained unattacked by the reagent. 
Accordingly, the rest of the fraction was mixed with semicarbazide 
hydrochloride and potassium acetate, with the necessary quantity 
of methyl alcohol and water to form a clear solution, enough of 
the reagent being used to react with the whole of the substance. 
The semicarba 2 one, which quickly separated, was collected, and the 
mother liquor was diluted with water and distilled with steam. 
The small quantity of oily liquid which distilled with steam was 
added to the second fraction. 

The semicarbazone crystallised from methyl alcohol in which it 
is readily soluble, in colourless needles, which melt ed at 224—225°, 
the melting point of camphenilonesemicarbazone. Analysis gave a 
corresponding result. (Found, N = 21 ‘9. Calc., !Nr~21' 7 percent.) 

The pure ketone was obtained by warming the semicarbazone 
with the calculated quantity of dilute sulphuric acid. On cooling, 
a solid separated, which was collected, washed with water, dried, 
Mid crystallised from ether, from which it separated in colourless 
plates, melting at 40°. The ketono had a strong odour, waa very 
easily soluble in alcohol, aud readily volatile in steam, and behaved 
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as a saturated compound towards bromine and towards potassium 
permanganate. Further proof of its identity with camphe^ 
was obtained by preparing the oxime, which separated from etfo 
in small, colourless crystals, melting at 105 — 106°, and very eas ^ 
soluble in alcohol, chloroform, or light petroleum. These are th 
properties of campheniloneoxime. 

Separation of the other Neutral Products . — The quantity of th e 
second fraction (b. p. 94 -100°/ 15 mm.) was much smaller than 
that of the first. It was first treated with semicarbazide hydro 
chloride in order to remove any remains of camphenilone, and 
after separation from the mother liquor by steam distillation, w a $ 
fractionated several times under diminished pressure. \v^ n 
purified in this way the product was a colourless, oily liquid with 
a faint, pleasant odour, which distilled at 94 — 96°/ 14 mm. It was 
analysed with the following results : 

0T 754 gave 0*4460 C0 2 and 0T672 H 2 0. C = 69’3; H = 105. 

0T754 „ 0-4430 C0 2 „ 0T678 H 2 0. C = 68’9; H=10t 
C 9 IT, 6 0 2 requires C = 69'2; H = 10 3 per cent. 

This compound is easily oxidised by alkaline potassium perman- 
ganate, yielding a substance which has the physical properties of 
camphenilone, and from which a semicarbazone with the same 
melting point as eampheniloneseinicarbazone was prepared. The 
compound was apparently indifferent to the action of hot aqueous 
sodium hydroxide, did not react with phenylcarbimide, and was 
not affected when treated with benzoyl chloride in presence of 
pyridine. It was converted into the acid phthalate of an alcohol. 
C 9 H j 6 0, in the following manner. After heating the compound 
for some time at 150—180° witli twice its weight of phthalic 
anhydride, the product was poured into a beaker containing 
crushed ice, and sodium carbonate was added until nothing more 
passed into solution. The alkaline solution was filtered, agitated 
with ether, acidified with dilute sulphuric acid, and then thoroughly - 
extracted with ether. The ethereal solution was washed and dried, 
and after removal of the ether the residue was again treated with 
sodium carbonate, etc., as before. The ester, thus freed from 
phthalic acid, was finally purified by crystallisation from a mixture 
of ether and light petroleum, from which it separates in lustrous 
prisms, which melt at 163- -164°. It is very readily soluble in 
alcohol or ether, very sparingly so in light petroleum or chloroform, 
and is dissolved by aqueous sodium carbonate with formation of a 
soluble sodium salt : 

0-1134 gave 0 2922 C0 2 and 0 0746 H 2 0. C=70 - 3; H=?-3. 
c i7p20°4 requires C = 70'8; H = 6’9 per cent. 
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The alcohol, C,H 16 0, was prepared by warming the ester with 
iqtieous sodium hydroxide, and distilling the liberated alcohol in a 
•arrent of steam. It collected in the receiver in the form of a 
white, waxy, crystalline solid, with an odour somewhat like that of 
amphor, and, when dry, melted at 94—95°. It is very readily 
lolublcin alcohol or ether, and practically insoluble in water ■ 

0*1546 gaveO'4348 CO, and 0*1632 H 2 0. C=76*7; H = ll*7 
0*1690 „ 0*4732 COj „ 0*1722 H,0. C=76*4* H = ll*6! 
C»H le O requires C = 77*l ; H = ll*4 per cent. 

. This alcohol, although apparently of the same composition 
jappeara to be different from campbenilol, the alcohol corresponding 
'with camphenilone, for the latter melts at 84°, and its acid phthalic 
ester at 148°, The nature of the compound from which the alcohol 
was derived has not been determined. 

[ Only a very small quantity was obtained of the highest fraction 
(b. p. about 250°/ 15 mm.) of the neutral’ oxidation product. It 
was an extremely viscous liquid, with a yellow colour, and appeared 
to contain traces of several compounds. We succeeded in isolating 
a very small quantity of camphene glycol, C 1# H !6 (OH) 2> and a still 
smaller quantity of a crystalline compound, which melted at about 
69°. This substance forms small, lustrous plates, and is very 
sparingly soluble in methyl alcohol, fairly readily so in ether. ' 

The preliminary work connected with this research was done by 
Mr. W. Dickson, A.I.C., who was prevented from completing it 
by the acceptance of an appointment. 

We are indebted to the Carnegie Trust for a grant in aid of the 
TOrk > glibly take th.s opportunity of expressing 

CHEMI8TRY DEPAKTMKNT. 
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CLXXVI. The Constitution of the Organic Ferro - 
cyanides. 

By Ernald George Justinian Hartley. 

Is two previous communications (Trans., 1910, 97 , 1066 and 1725) 
e author described some new organic derivatives of bydroferro- 
yamc acid formed, in the first place, by the action of methyl 

mdnr potas8 * um fsrrocyanide. From the compounds so 

P "“need, which are acid and neutral salts of a hexamethylferro- 
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cyanogen base, by a series of further operations tetramethy! 
cyanide was prepared. Owing to the uncertainty that still 
as to the constitution of the ferrocyanides, it seemed interesting 
to study the decomposition products of one or two of fte® 
substances in order to throw some light on the subject if pos^i, 
The numerous formula; which have been proposed from time to 
time for the ferrocyanides may be placed in two classes. The 
includes those in which the usual structural conceptions of organic 
chemistry are adopted : 


RON NCR 

0 F e<_> 

R(J S N OR 


(I.) 


n:c-c(nr)-c:nr 

%:C'C(NR)-o:nr 

(it.) 


(mo 


(I), an example of this class, appears in several standard text- 
books of organic chemistry, and was provisionally employed by 
the author in the papers referred to above. It has apparently been 
suggested owing to the well-known tendency of the cyanogen 
radicle to form the stable tricyanogen ring rather than from any 
specific chemical behaviour of the ferrocyanides. 

Further examples are (II) put forward by Friedel ( Compt . rail, 
1887, 104 , 995), but admitted by him to be not wholly satisfactory, 
and (III), proposed by Browning (Trans., 1900, 77 , 1238). The 
latter seems in many respects to represent very well the properties 
of the ferrocyanides, especially their relationship to the nitro- 
prussides, but it does not appear to have been very widely accepted 
by organic chemists. 

It will be noticed that in (I) the metallic radicles are combined 
directly with carbon atoms, whilst in (II) and (III) they are 
attached to nitrogen. 

The second class consists of formulas deduced from various 
modifications of Werner’s so-called co-ordination theory. 

It would not be convenient in this communication to enter into 
a discussion as to the merits of these systems, but reference should 
be made to two papers by Briggs (Trans., 1908, 93 , 1571, and this 
vol., p. 1019), in which he applies his own development of the 
theory to explain the existence of the a- and j3-ferricyanides 
described by Locke and Edwards (Amer. Chem. J., 1899, 21, 193, 
413), and the similar a- and ^-ferrocyanides discovered quite 
recently by himself ( loc . cit.). 

It is not claimed that any definite conclusion can be drawn 
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tom the following experiments as to the general configuration of 
he molecule, but the arguments in this paper are based on the 
apposition, favoured by the author, that the ordinary structural 
beory of organic chemistry can at present be applied to this class 
if compounds more advantageously than Werner’s or any allied 
ystem. On this assumption it is demonstrated fairly conclusively 
tat the. organic ferrocyanides, at any rate, must be represented 
by a formula in which the alkyl groups are shown as directly 
attached to nitrogen. Whether the free acid and its salts are 
similarly constituted cannot yet be asserted. 

It is well known that when metallic ferrocyanides are decomposed 
by concentrated sulphuric acid, the nitrogen is converted into an 
ammonium salt, and it seemed probable that the organic ferro- 
ejanidcs would behave in a similar manner. 

The nitrogen would then presumably be found entirely in the 
form of an ammonium salt if a formula similar to • fl) is the 
correct one, whereas if the methyl groups are attached directly 
to nitrogen the decomposition should result in the production of 
some mct-hylammonium derivatives. 


In fact, Freund, in his original paper on tetraethyl ferrocyanide 
prepared from silver ferrocyanide and ethyl iodide (Ber., 1888 21 
031 ), observed that this substance gave off an isocyaaide on heating’ 
and that both ethylamme and ammonium sulphates were found’ 
m the residue after heating with concentrated sulphuric acid and 
these results were confirmed later by Browning (foe, cit.). ’ 
Experiments have now been carried out on the ' decomposition, 
both of tetrnmethyl ferrocyanide and also of one of the hexamethvl 

dihydrogen sulphate, 

(OHAF^NeH^SO,),, since of all the series the latter is most 
readily obtained pure, and it was hoped that the position of the 
six methyl groups might be elucidated. 

he fT VI 5 fn® ° f P “ re tetrame % 1 ferrocyanide was gradually 
ated with thirty drops of concentrated sulphuric acid in a 
patinum crucible until white fumes just began to appear After 
keeping at this temperature for several hours the Crucible was 
cooled and the contents examined 

t0 be , a 'r st cntireIy co,iverw ^ ^ 

A Me w J Tery sl0wly snl " bfe in when anhydrous 

» r» J r the S ° h ’ (i0n “ -on salt 

P«ipi 2w ,lqu ; .T tesled with pl^tfnic chloride, when a 
SSS I !y whlct "« under the 

plates evfdentlvTf *■ mixtUre ° f ™ d b «agonal 

respectively. 7 ammoBIUm aad methylamme platinichloridcs 
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To the rest of the solution excess of platinic chloride was ad^ 
and the precipitate was collected, washed with dilute alcohol, 
at 100* 5 , and the platinum determined: 

0*3132 gave 0*1340 Pt. Pt=42*78. 

Ammonium platinichloride requires Pt= 43*92. 
Methylamine platinichloride requires Pt = 41*31 per cent. 


The percentage of platinum was, as expected, between these two 
values, but owing to the greater solubility the methylamine Sa |( 
it is not possible to calculate the proportion of th& two constituents 
A similar experiment was next performed with the hexamethy] 
compound, the heating being conducted in exactly the same way 
as above. In order to obtain some evidence as to how far the 
decomposition is complete under these conditions, the iron was 
determined in one portion. For this purpose water and a little 
dilute hydrochloric acid were added to the contents of the crucible 
which was allowed to remain until all the ferric salt had dissolved 
The iron was then precipitated with ammonia in the usual way, 
and weighed : 


0*6247 gave 0*1040 Fe 2 0 3 . Fe= 11*65. 

C 12 H 20 N 6 Fe(SO 4 ) 2 requires Fe= 11*28 per cent. 

Since the iron is not precipitated by ammonia from a solution 
of the original salt, it is evident that the decomposition was 
complete, at least so far as detaching the iron from the rest of the 
molecule. 

A second portion of salt was similarly treated, and the platini- 
chloride examined. It was seen under the microscope to consist 
entirely of hexagonal plates, none of the octahedra of the ammonium 
salt being observed. 

A determination of platinum confirmed this. (Found : Pt =41*47. 
Calc, for methylamine platinichloride, Pt=41*31 per cent.) 

A further experiment was made on the decomposition of the 
hexamethyl salt with sodium hydroxide solution. 

0*2 Gram of salt was heated in a distilling flask with 100 c.c. 
of 10 per cent, aqueous sodium hydroxide. Decomposition imme- 
diately became apparent, a strongly alkaline vapour and an 
isooyanide being given off, whilst the liquid turned brown, and 
finally deposited a brownish-black precipitate, probably a mixture 
of ferrous and ferric hydroxides, since it dissolved in h 3 T drocbloric 
acid, and the solution so obtained gave a blue precipitate, both 
with potassium ferro- and ferri-cyanide. 

The contents of the flask were boiled until about two-thirds of 
the liquid had passed over, the evolved vapour being condensed 
in a vessel containing dilute hydrochloric acid, which would convert 
the isocyanide into an amine salt, and also combine with any fro® 
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• ammonia if present. When the distillation was stopped, 
,ml “ e ° ani( j e waa still being given off in quantity, but it was not 
" 'i'ble to continue the boiling without risk of the liquid bumping 
' 0SS1 The distillate was evaporated to dryness to remove excess 
"’ tr ' , acid, and the residue was dissolved in a small 

' f 'i'lv of water and treated with an excess of platinic chloride 
ndVfair quantity of alcohol. 

' The precipitate, when washed with alcohol and dried, weighed 
)-411f gram, which corresponds with about 72 per cent, of the 
,otal nitrogen in fte salt taken. 

, , sma u portion was examined microscopically, and seen to be 
[ ree from the octahedra of the ammonium salt. 

The percentage of platinum again agrees with the ordinary errors 
of analysis with that required for the methylamine salt (Found, 
pt=41-49- Calc., Pt = 41‘31 per cent.), so that these values, 
toeclher with the microscopic examination of the platinichlorides, 
be taken to prove that no ammonium salt was present. 

The fact that the nitrogen in the hexamethyl salt after two 
completely different methods of decomposition is only found as a 
methylamine derivative, leads to the conclusion that all the six 
methyl groups are attached to nitrogen atoms, and consequently in 
the tetramethyl compound the four methyl groups are probably 
similarly combined, the two remaining nitrogen atoms in this case 
forming the ammonium sulphate found after decomposition with 
sulphuric acid. 

Applying Browning's formula to these substances as the best of 
ithe ordinary structural formula at present available, we get: 



N'CCi :NMe 

XllNMe 

N,c N^:NMe 


Tetramethyl ferrocyaoide. 


Fe= 


/ NMe:C<^.' 
\ S0 * 


ClNMe 


INHMe 


SO, 


\i .CINHMe 

NMe:0<l 

^C.NMe 
Hexamethy] ferroevano^en 
dihydrogen sulphate. 


the position of the HoSO* in the acid salt being uncertain. 

It may finally be suggested that, if the metallic ferrocyanid&s 
are constituted similarly to the tetramethyl compound, the a- and 
informs referred to above may be cases of geometrical isomerism 
due to nitrogen atoms doubly linked to carbon. 

In conclusion, I wish to express my thanks to Lord Berkeley, in 
whose laboratory these experiments have been carried out, for his 
help and interest in the work. 


Foxcombe Laboratory, 
Sr. Oxford. 
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CLXXVII.— The Osmotic Pressure and Conductivity ^ 
Aqueous Solutions of Congo-red, and Reversal 
Membrane Equilibria. 

By Frederick George Donnan and Albert Buckley Harr is 

The object of the work described in this paper was to ^ 
a somewhat detailed examination of the m&ecular state of Congo, 
red in aqueous solution by means of measurements of osmotic 
pressure and electrical conductivity, and to investigate the effects 
of certain electrolytes on these properties.* 

Congo-red, the disodium salt of diphenylbisazonaphthylaim Dt . 
Bulphonic acid, is known to possess colloidal properties in aqueous 
solution. For example, it does not diffuse, or only very slowly 
through a membrane of parchment paper, thus rendering the 
measurement of its osmotic pressure possible with a diaphragm of 
this sort. W. M. Bayliss (Proc. Ray. Soc., 1909, 81, B , 345) has 
made several measurements of the osmotic pressure of Congo-red, his 
apparatus being a modification of that used by Moore and Roaf 
(Bio-Chem. J., 1907, 2, 34). Ilis method consisted in placing Congo 
red acid in the osmometer, and adding dilute sodium hydroxide 
solution to the outside water every twenty-four hours until the latter 
retained a slight permanent alkalinity. The outside water was then 
repeatedly changed until no further rise in osmotic pressure 
occurred. The maximum pressure so obtained was found to vary 
from 88 to 97 per cent, of the value calculated on the assumption 
that Congo-red exists in solution as simple, undissociatcd, and non- 
aggregated molecules, and from these results Bayliss drew the 
conclusion that the dye really docs exist in solution as simple 
molecules (M.W. — 696*5). This conclusion, which in itself is rather 
an unlikely one, will be shown in the course of this paper to be 
untenable. 

Bayliss further showed that the osmotic pressure of Congo-red is 
lowered by the presence of sodium chloride, sodium hydroxide, and 
carbon dioxide (carbonic acid). 

.Since the commencement of the present work f a paper on the 
osmotic pressure of several colloids has been published by Biltz 
and von Vegesack (Zeitsch, physiknl Chem., 1909, 68, 357), among 
tbo colloids examined by them being benzopurpurine-4B, a dyestuff 

* This work was primarily undertaken as a preliminary study to a similar 
investigation of the state of soaps in aqueous solution. The osmotic pressures of 
these solutions are being at present investigated iu this laboratory. 

t The publication of the present work has been unfortunately delayed for a year, 
the experiments having been completed in May, 1910. 
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. re j a ted to Congo-red in chemical composition. From their 
they concluded that in the absence of foreign electro- 
ns benzopurpurine4B exerts a negligibly small osmotic pressure.* 
rema rked that during dialysis the solution undergoes a 
’ J t jj C originally bright red solution becoming brownish-black, 
ud they considered this to be simply a mechanical and not a 
hcmical effect, because by heating the dialysed solution (presum- 
blv in & glass vessel) the original appearance of the solution was 
estored. It was jissumed by these authors that no hydrolysis 
ould have taken place, because in a particular experiment in which 
j x |-^ re3 0 f water were used as outside liquid, no alkali could be 
Ictected therein. With regard to the regeneration of the brownish- 
dack dialysed solution by heating, it is quite possible that, even 
[f (partial) hydrolysis had taken place, the alkali taken up from 
the glass on heating would have been sufficient to reconvert the 
Substance or substances produced by this partial hydrolysis into the 
original benzopurpurine salt. Thus it is quite easy to convert a 
dilute solution of the blue Congo-red acid into the bright red 
solution of the salt by simply boiling the former for some time 
(less than half an hour) in an ordinary glass beaker. 

Again, the fact that no free alkali was detected by Biltz and von 
Vegesack in the six litres of outside water can easily be accounted 
for by the large volume of this outside liquid, and the relatively 
small amount of alkali to be expected. t 
It will be shown in the present paper that in this and similar 
cases hydrolysis, accompanied by the outward diffusion of free 
alkali, undoubtedly occurs. Indeed, this phenomenon of what we 
may call 'forced membrane-hydrolysis'’ is an exceedingly interest- . 
ing and important one, and must always occur to some extent 
when an electrolyte with a non dialysing ion (whether kation or 
anion) is separated by a suitable membrane from pure water.+ 


Experimental. 

For the osmotic pressure measurements described in the present 
paper, an osmometer was employed which was a modified form of 
that, described by Roaf (Quart. 3. Physiol ., 1910, 3, 75). A short 
cylinder of glass 2 cm. long and 3 5 cm. in diameter, provided with 

* Some of the erroneous conclusions arrived at by Biltz and von Vegesack have 
teen corrected in a subsequent paper, which will be discussed later (sec p. 1575). 

t Moreover, unless every precaution was taken to exclude carbon dioxide, 
detection of the free alkali which had diffused out by means of phenol phthalein 
vould he very uncertain. 

, The general theory of the action of membranes in the presence of electrolytes 
possessing a non -dialy sable ion will be discussed in another paper. 

VOL. XCIX. 5 I 
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a sealed-in aide-tube for connexion to the manometer, was 
at either side by parchment-paper diaphragms. These were w . 
up externally by perforated silver plates, which were tight] 
pressed against the diaphragms by means of an annular ae y 
framework consisting of two metal rings provided with suiyj, 
nuts and screws. A tight joint between the parchment paper ,-.] 
the glass edges of the osmometer vessel was secured hy annu] 3t 
rubber washers. The internal volume of the osmometer w-u 


Fig. 1. 



was 20 c.c. Connexion between the latter and the tube leading to 
the manometer was effected as shown in Fig. 2, the narrowed end 
of the manometer tube projecting into the side-tube of the 
osmometer vessel, the joint being secured by tightly wired rubber 
pressure-tubing. 

The general arrangement is shown in Fig. 1. The osmometer 
was suspended in a stout cylindrical glass jar of about 1300 c.c. 
capacity, closed by a large cork, through which passed the tube M 
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eacliug to tho manom6 * :e^, ^ w0 a °da-Iime tubes, A and B t by means 
f which the entrance of carbon dioxide is prevented, and two 
:ubes C and D (closed by rubber tubes and screw-clips), for 
-hanging the liquid external to the osmometer. 

In the manometer HG (internal diameter 1 mm.) mercury was 
employed as manometric fluid. The side-tube F was employed in 
the filling and connecting of the manometer, which was carried 
out as follows. The osmometer 
vessel, together with the pressure- Fio. 2. 

tubing by means of which it is to 
be connected to the manometer, is 
completely filled with the solution to 
be employed. Mercury is then intro- 
duced into the dry inverted mano- 
meter through the end A (see Fig. 

2), the mercury collecting at the 
bend B. By now quickly bringing 
the manometer into its normal posi- 
tion, keeping the end D closed by 
the finger, the mercury is obtained 
in the two arms of the capillary 
pressure gauge without any break, 
sufficient mercury having been intro- 
duced so that in the inclined position 
shown in Fig. 2 one end of the 
mercury column can be brought to 
the position G. The end A being 
now dipped into the required solu- 
tion, the latter is drawn into the 
manometer by suction at F. By now 
bringing A B into a vertical position 
after closing the tap F (the end A 
being still immersed in the solution), 
the excess of mercury can be run out 
and the levels brought to any desired 
position in the pressure-gauge by 
blowing in at I), the mercury which 
is driven over collecting in the vessel .4, and being replaced 
by the solution. The manometer and osmometer having been 
completely filled are joined together in the manner indicated 
previously. The modelling material “ Plasticene ” was found to 
he a very convenient substance for making the cork of the outer 
cylindrical jar quite air-tight, a thick layer of this material being 
spread over the whole top of the cork. 
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After the apparatus has been set up, air, free from carbon 
dioxide, is drawn for a considerable time through the water in 
jar by attaching B to a filter pump and A to a series of l on j 
soda-lime tubes. Thoughout all the experiments the presence »f 
carbon dioxide was carefully excluded, for reasons which »J1 
appear later. 

With regard to the measurement of the osmotic pressure, a 
correction has obviously to be made for the difference between 
level of the outer liquid in the jar and that of the mercury colum 
in the nearer limb of the manometer (the other limb of the mano. 
meter was open to the atmosphere). This correction is additive 
if the water level is below the lower mercury level, and subtractive 
if the reverse is the case. 


Preliminary Series of Measurements of Osmotic Pressure. 

The first series of measurements was made with solutions »| 
Griibler’s Congo-red, which was found to contain about 30 pa 
cent, of sodium chloride. A litre of distilled water, free from 
carbon dioxide, formed the external liquid. The same general 
behaviour was observed in all these experiments. The pressure 
rose quickly at first, the velocity of increase gradually diminishing. 
After four to five days the pressure attained a maximum, and 
then began slowly to decrease. On changing the external water, a 
further rise in pressure occurred, followed by a slow fall. Succeed- 
ing changes of the external water gave rise to the same pheno- 
menon, the increase of pressure becoming, however, rapidly smaller 
with each successive change of external water. The experiments 
were carried out at room temperature (17°), and entrance of 
carbon dioxide carefully prevented. It was found that the original 
litre of external water contained nearly all the sodium chloride 
originally present in the Congo-red, the second litre practically 
removing the whole of the remainder. 

The concentration of the Congo-red in the osmometer (after 
removal of the sodium chloride) was determined by evaporating 
10 C.c: of the cell contents at the end of the experiment, and 
drying to constant weight at 110 — 115°. The following figures 
give the results of an osmotic pressure measurement. (Experiment 
I.): 


Time (hours). Difference of mercury 


24 

levels (mm.) 
88-5 

73 

105-0 

96 

107-5 

144 

108-0 

234* 

105-0 

240 

119 0 

258 

123-0 


Time (hours). Difference of mercury 
levels (mm.). 
125-0 
124-0 
1250 
122 '0 
123-0 
121-0 
115-0 


282 
306* 

314 
330* 

356* 

401 
450 

Indicates a change of the external water. 
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Final concentration of Congo-red =0'578 gram per 100 c.c. 

Maximum pressure (corrected for difference of levels)=136 mm. 

125 + 11)- 

■ p or jingle undissociated molecules the osmotic pressure would be : 

„„ , nun 290 5-78 , 

m X WO x 2l 3 X m5 - 140 mm. 

Tbe observed value is therefore 97 per cent, of this calculated 
ralue.* 

Two other experiments carried out in a similar manner yielded 
he following final results : 

II. Concentration of Congo-red = 0*387 gram per 100 c.c. 

' Maximum pressure observed = ©7*0 mm. 

► Calculated value = 100*5 mm. 

Observed value = 96*5 per cent, of calculated value. 

III. Concentration of Congo-red = 0756 gram per 100 c.c. 

Maximum pressure observed = 1 85 ‘5 mm. 

Calculated value = 196*0 mm. 

Observed value = 95*0 per cent, of calculated value. 

These results show a good general agreement with those obtained 
,y Bayliss, in which the Congo-red salt was formed in the osmo- 
meter by diffusion of alkali to the blue Congo-red acid. The rise 
if osmotic pressure observed after each change of external water 
night be due, as Bayliss supposes, to an increase of “ dispersivity ” 
and therefore presumably of osmotic pressure) of the Congo-red 
olution, as the sodium chloride diffuses out through the parchment 
liaphragm, or it might be due to the sodium chloride still present 
n the osmometer exerting an osmotic pressure before it has time 
o diffuse out. In order to test the latter explanation, experiments 
to be described later) have been made with solutions of pure 
odium chloride in the osmometer. The general result of these 
■xperiments is that the small amount of sodium chloride remaining 
n the osmometer, even before the first change of external water, 
hat is, after about seven days, could not cause the rise of pressure 
tbserved. This argument assumes an equal concentration of 
odium chloride inside the osmometer and in the external water, 
t will be shown later, however, that after a few days the sodium 
‘hloride becomes unequally distributed, that is, its concentration 
n the external water becomes greater than in the osmometer 
vessel, tlrus producing an osmotic pressure opposed to that of the 
longo-red. When the external water is changed, this counter- 
pressure is removed, and so a' sensible rise of osmotic pressure 

Throughout this paper, the expression “calculated value” will always refer to 
hat calculated for single undissociated molecules. This method of expressing the 
*sult9 is simply used for the purpose of providing a convenient standard of 
wuparison. 
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occurs, that is, the true pressure due to the Congo-red present in 
solution inside the osmometer is observed. That this is probably 
the true explanation of the phenomenon will appear from the later 
experiments. It is not necessary, therefore, to suppose that the 
small concentration of the sodium chloride present in the osm^. 
meter exerts any intrinsic action in depressing the osmotic pressure 
of the Congo-red. This very important matter will he discussed 
more fully later on. 

With regard to the gradual decrease of pressure after a maximum 
has been attained, this might he attributed to various causes, 
Sodium chloride might be supposed to be still diffusing slowly from 
the osmometer, the Congo-red might be undergoing some change 
of “physical” state, as Biltz and von Vegesack suppose, or 8 
chemical change such as hydrolysis might be occurring. The first 
hypothesis may be dismissed at once, for the slow fall of pressure 
occurs long after all the sodium chloride has diffused out of the 
osmometer. 

It may be remarked here that in the foregoing experiments tie 
contents of the osmometer acquire a muddy-brown appearance after 
about forty-eight hours' dialysis. This appears to be due to tie 
presence of a very fine colloidal suspension. This change in the 
appearance of the osmometer contents sets in more rapidly at 
higher temperatures. Moreover, it is found that the muddy-brown 
solution is unaffected by a small quantity of sodium chloride, 
whereas a trace of sodium hydroxide suffices to reconvert it into 
the original bright red solution. We may dismiss, therefore, the 
hypothesis of Biltz and von Vegesack, and conclude that a slow 
hydrolysis, accompanied by the diffusion out of sodium hydroxide, 
and the precipitation in fine, semi- colloidal suspension of some very 
insoluble substance (perhaps a mixture, or “ adsorption-compound," 
of Congo-red acid, or the acid salt, with the original Congo-red), is 
occurring. This would give a satisfactory explanation of the 
gradual fall in osmotic pressure. Were this the case, we should 
expect to be able to prevent this “ membrane-hydrolysis," and so 
obtain constant osmotic pressures by employing instead of pure 
water a dilute solution of sodium hydroxide as external liquid. 
Experiment confirms this conclusion, for the employment of a 
V/800-sodium hydroxide solution suffices entirely to prevent the 
" precipitation ” of an 0'5 per cent, solution of Congo-red at 25°. 
and enables a perfectly definite and constant osmotic pressure to 
be obtained. These results enable us also to understand why 
Bayliss found that carbon dioxide exerted a marked action in 
lowering the osmotic pressure of Congo-red solutions; for tie 
carbonic acid in the external water will combine with the alkali 
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that diffuses out, and so hasten and increase the hydrolysis and 
precipitation in the osmometer. The following experiment will 
serve to confirm this conclusion. Two similar osmometers were 
filled with the same 0'5 per cent, solution of Griibler’s Congo-red. 
In the case of one osmometer, entrance of carbon dioxide was 
prevented as described previously. The other osmometer was' 
simply suspended in an open beater containing a volume of 
ordinary distilled water equal to the volume of water, free from 
carbon dioxide, in the protected outer jar of the first osmometer. 
1’he osmotic pressure fell, in one case, from 82'5 mm. to 69'5 mm. 
in seventeen days, whilst in the other 'case (unprotected osmometer) 
it. fell in the same time from 85'5 to 53'5 mm. 

The gradual hydrolysis of Congo-red on dialysis with continued 
change of the outer water was conclusively proved as follows: 
100 c.c. of a 0'5 per cent, solution of Merck’s Congo-red were placed 
in a parchment dialysing tube, which was suspended in a beaker 
containing a litre of distilled water. This outer water was changed 
every day. The original Congo-red (Merck’s) was found to contain 
16'47 per cent, of sodium, showing the presence of a fairly large 
amount of foreign electrolytes (sodium chloride and sulphate). 
After four days’ dialysis a portion of the solution was evaporated 
to dryness, and the sodium content of the dry residue determined. 
This was found to be 6'5 per cent, (theoretical value for CoDgo-red, 
6'6 per cent.). After three weeks’ dialysis the sodium content 
of the dried residue obtained on evaporation was found to be 
6 0 per cent,, thus indicating a loss of total sodium due to 
hydrolysis and diffusion out of sodium hydroxide. In order to 
obtain a more marked difference, a diluted solution of the muddyl 
brown liquid obtained after three weeks’ dialysis was subjected to 
further dialysis with daily renewal of the external water. After 
seven weeks’ dialysis the muddy solution in the dialyser had 
assumed a violet hue, and the dried residue was now found to 
contain only 1'6 per cent, of sodium. A portion of this solution, 
still further diluted, on boiling in a glass beaker for some time 
became clear and bright red, being converted into a solution of the 
normal Congo-red salt by the alkali taken up from the glass. The 
above dialysed solution (total concentration about 0'15 gram per 
100 c.c., sodium conteut of dry residue — 1G per cent.) gave in an 
osmometer an osmotic pressure of 40 mm. of water, that is, about 
3 mm. of mercury, the measurement being made by substituting 
a vertical glass tube of narrow bore for the mercury manometer, 
his result appears to indicate that the first product of the 
hydrolysis of Congo-red must be mainly a “colloidal” suspension 
e sodium hydrogen salt, since, if the free acid were in snspen- 
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sioE, the solution -which still contains 1'6 per cent, of Bodium 
in its solid residue ought to have shown a much higher oemotjj 
pressure than that observed. 

A similar experiment with Kahlbaum’s benzopurpurine^jj 
yielded the following results: 

Initial sodium content of KahlbamiTs preparation = 22-46 per cent. X a 
Sodium content of dried residue after six days’ dialysis = 6'0 per cent, Nt. 
Sodium content of dried residue after five weeks' dialysis = 3-3 per cent. Xa.* 
Theoretical value for henzopurpurine = 6-3 per cent, K t . 

* The solution iu the osmometer after five weeks' dialysis contained approximate, 
1 gram per 100 c.c. 

These results show that henzopurpurine suffers a much more 
rapid membrane-hydrolysis than Congo-red. This accounts for the 
fact that Bilk and von Vegesack found a solution of benzopm- 
purine (of initial concentration 1 per cent.) after three weeks’ 
dialysis to show only a small osmotic pressure. The following 
experiment confirms this conclusion. A solution of benzopurpufine 
gave an osmotic pressure of 67*5 mm. of mercury, which fell to 
6 mm. in fourteen days (final concentration about 0*25 per cent), 
whilst with a Congo-red solution of final concentration 0*17 per 
cent, the pressure fell from 48 mm. to 34 mm. in nineteen days. 


Second Series of Osmotic Pressure Measurements. 

In the previous experiments the maximum pressures observed 
corresponded with solutions which had suffered some degree of 
hydrolysis, and were in consequence muddy-brown in appearance. 
In order to see whether this hydrolysis had sensibly vitiated the 
results, a series of experiments with solutions of the same initial 
concentrations of Griibler’s Congo-red was carried out as follows. 
After the preliminary dialysis in the osmometer against pure water 
to remove the sodium chloride, a dilute solution of sodium 
hydroxide * was used as external liquid in order to throw back 
the hydrolysis. This solution was then replaced by a more dilute 
solution of alkali, and so on, pure water being finally employed, 
In this way one may hope to obtain the maximum osmotic pressure 
against pure water without sensible disturbance, due either to 
hydrolysis or to presence of foreign electrolytes. The results are 
shown in the following table: 

* Prepared from metal and pure water free from carbonic acid. 
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Osmom. 

II. 

075 


Osmonj 

III. 

100 


mro. Hg. ram . jj g 


132-0 
90-0 
104-0 
117-0 
128-0 
. 131-0 
137-0 
137-5 
+ 7-5 

145- 0 
0*564 

146- 4 
99-0% 


166- 5 
132-0 
143-0 
153-0 
165-0 

167- 0 

169- 0 
171-0 

+ 07 
171-7 
0-700 

170- 0 
96-5% 


Room temperature 17°, 

Osmom. 

nitial soncentation (gram per 100 c.o, ) (Congo- *' 

red-fNaCl) 6 

0'5 

Max. reading after removal of NaCl ... ^* 

Reading after 24 hours with A7500-NaOH J 

» » >* -j/iooo-NaOH ;;;;;; 

^/ 2000 -NaOH 2.2 

-^/4000-NaOH . JJ.2 

iV/8000-NaOH £?.? 

A7l6,000-NaOH 84 .J 

Correction for difference of levels ***** 86 0 

Final osmotic pressure + 3*0 

Final concentration (gram per 100 c c. } 89 0 

“Calculated value ” of osmotic pressure' If 7 

Observed as percentage of calculated value ^ 

osmotic pressure of a pure non-hy dlo]ys ^ c ^ mper ^ *>» 
approaches closely to that calculate r • , g0 " red Motion 
molecules. ^ for 9m gfe undissociated 

fa these experiments, which „ ■ , 

Bayliss’ method for the sake of m 0Ut acc ording to 

taked initially a solution (that is Stf! ^ «>n- 

Congored acid (prepared by dial J s at- ? ° f P® e 
ind hydrochloric acid). In the m,sture of Congo-red 

¥»*ide solution was emit, ^7^ A '/175-sodium 
order to convert the CongLTLd t to** ^ “ 

oogored (sodium) salt. Alter ten T into the 

-VlOOO^dium hydroxide, wirich sSut;™ 75 “ re P ]a ^ by 

sodium hydroxide after twenty four h *** ^ pIaced b V N}2 000 - 
« then regularly rcpIace^Tby^a more ddut ^ ^ «*** 
“®> and finally by pure wati Th ^ **** tw “ty-four 
J7 " ” tbe previous experiment £?* ° f ^ ^ Vas 
"° naS tM ° ^ result ° ^ 

almm ,,f Difference of 
mereory ] CTe l s , 

31 "0 mm. 


concentration of 
alkali, 

17175 
#! 1000 
h72000 
tf/4000 


Concentration of 

alkali. 

Aysooo 

iV/16,000 

N/ 32,000 
Water 


760 
98-0 , " 

113-0 „ 

! «T~rrs - 


Difference of 
mercury levels. 
116-5 mm. 
122-0 „ 

121-5 „ 

121-0 
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120 mm. The final concentration of Congo-red being 0*491 gr atB 
per 100 c.c., the calculated value=124 mm. Hence, observed 
value=97 per cent, of calculated value. 

Two other similar experiments gave the following final results ■ 

Final cone, of Congo-red. Observed pressure. Calculated value. Percentage 
0*423 gram/100 c.c. 106*0 mm. Hg. 109 5 mm. 97-0 
0*346 „ 88*7 „ 900 „ 98*6 

These results show a good general agreement with those obtained 
by the other method. 

Fourth Series of Osmotic Pressure Measurements. 

These experiments were made with much more concentrated 
solutions of Congo-red. No alkali was used in the outside water 
The latter was changed daily until no more sodium chloride 
diffused out, this requiring four to five days in the relatively more 
dilute solutions, and about eight days in the more concentrated 
solutions. As in the first series of measurements, the pressure 
rose to a maximum, and then slowly decreased, this maximum 
being reached after the sodium chloride was all (or practically all) 
removed. The final results are shown in the following table: 


Final concentration. 

Max. pressure observed. 

Calculated value. 

Percentage 

1*276 per cent. 

310 min. 

331*8 mm. 

93*4 

2*617 

603 „ 

676*0 „ 

89*0 

5*016 „ 

1139 „ 

1304*0 „ 

87*3 

6*033 „ 

1363 „ 

1567*0 ,, 

859 


In the last experiment in this series the form of manometer 
described by Adie (Trans., 1891, 59, 234) was employed. These 
results point perhaps to an increasing “ aggregation ” of the Congo- 
red in the stronger solutions, the osmotic pressure per molecule of 
Congo-red decreasing with increase of concentration. 

Behaviour of Sodium Chloride and Sodium Hydroxide alone in 
the Osmometer. 

A detailed examination of this behaviour was made, the results 
of which need only be briefly referred to. With the sodium chloride 
solutions (5 A, A/ 10, A/ 100, A/ 1000) the pressure developed 
initially falls rapidly at first, afterwards very slowly. Thia is due 
to the fact that even when the salt has practically all diffused 
out, the hydrostatic pressure so established only falls slowly, owing 
to the slow rate at which water flows through the parchment 
diaphragm under small differences of pressure. A rapid rise, 
followed by a rapid fall of pressure, was observed at each change 
of the external water. This effect is very different from the otherwise 
somewhat similar one observed in the case of Congo-red solutions 
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hich are being freed from sodium chloride by di&lyBis. In the 
'resent case the rapid rise and succeeding rapid fill of pressure 
1 uw i 0U btedIy due to the temporary osmotic pressure caused by 
jre salt still present in the osmometer. In the case of the Congo- 
i j s0 iutions referred to, the rise of pressure on change of the 
sternal water is followed by a slow fall of pressure, the latter 
jeiuff d ue> as shown above, to the progressive membrane-hydrolysis ; 
rhilst the rise is due to the removal of the counter-pressure caused 
j the greater concentration of the salt in the external water. 

con centrated solution of sodium hydroxide appears to pass 
trough the membrane very rapidly, whilst weak solutions do so 
-fry much more slowly. The conclusion of Roaf (loc. cit.) that 
liffnsible electrolytes do not show any temporary osmotic pressure 
affects with parchment membranes is therefore incorrect. The 
following tables will give some idea of the nature of the results 
abservable with the osmometers used in this work. 


SA^Sodium 

chloride. 

Nfl 0-Sodium 

chloride. 

Time from 


Time from 


filling. 

Pressure. 

filling. 

Pressure. 

7j hours 
*48 ,i 

169*0 mm. 

181 hours 

567 mm. 

42*0 ,, 

68“ „ 

24*0 „ 

53 „ 

64*5 „ 

*116 „ 

17*0 „ 

* 4 days 

33*5 „ 

140 „ 

26*0 r , 

4 „ 8 hours 

35*0 „ 

*188 „ 

20*0 „ 

5 

27*5 „ 

194 „ 

19*5 „ 

* 6 „ 

20*0 „ 



6 ,, 8 hours 

20*0 „ 



7 n 

18*0 „ 



10 „ 

11*0 „ 



A72-Sodium hydroxide. 

■AyiOOO-Sirilitun hydroxide. 

0 hour 

25 6 lum. 

0 hours 

23 0 mm. 

*18 hours 

2*5 „ 

3 

36-0 „ 

49 „ 

36*4 „ 

*22 „ 

24*0 „ 

*90 „ 

29*0 „ 

28 „ 

21*0 „ 

95 „ 

35*4 „ 

: i 0 „ 

14*5 „ 

*118 „ 

26 '5 „ 

119 „ 

i 9-9 „ 

124 „ 

26*0 „ 



160 „ 

17*0 „ 




Indicates change of outside liquid. 


Electrical Conductivity of Congo-red Solutions, 

In order to prepare Congo-red solutions for measurements of 
electrical conductivity, it was necessary to free them as fax as 
possible from sodium chloride by dialysis, and at the same time to 
avoid any appreciable hydrolysis. For this purpose the hot 
saturated solution of Congo-red was placed in an osmometer vessel, 
the side-tube of which was closed by a rubber-tube and screw-clip. 
The osmometer vessel was then immersed in distilled water, free 
from carbon dioxide, which was changed daily for nineteen days. 
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By thus dialysing strong solutions at room temperature, and p re . 
venting dilution of the solutions during dialysis caused by osmotic 
flowing in of water, any appreciable hydrolysis was prevented,^ 
it was found that hydrolysis increased the more dilute the solution 
were. The contents of the osmometer at the end of the dialy^ 
were diluted with " conductivity ” water until the solid which had 
separated in the osmometer on cooling was all dissolved, 
portions of this solution, when diluted further with water, showed 
a clear red colour, indicating the absence of any appreciable 
hydrolysis. 

The following tabic shows the results of the first series of measure, 
ments (temp. 25°). The more dilute solutions were obtained bv 
diluting the dialysed solution with conductivity water. 


Concentration of Congo-red. 

Specific 

Molar 

Grams/100 c.c. 

Mols. /litre. 

conductivity. 

conductivity 

2 607 

1/26*1 

4-ieixio- 5 

108*5 ' 

1-333 

1/52*2 

2-284 xlO- 3 

119-2 

0-667 

1/104*4 

1-249X10" 3 

130-4 

0*333 

1/208*8 

0-700 xl0- ;l 

146*2 

0*1667 

1/417-6 

0-390 x 10-“ 

163*1 

0*0833 

1/835*2 

0-210 xlO' 3 

1757 

0*0417 

1/1670*4 

O-llOxlO" 3 

183*5 


iV/50-NaCl 

2-328 x ID" 3 

116-4 


For comparison are given the specific and molar conductivities 
of a .V/ 50-sodium chloride solution at the same temperature. A 
portion of the strongest of the above dialysed solutions of Congo-red 
was evaporated to dryness, and the chlorine content of the dried 
residue determined. The analysis showed that the solution m 
not quite free from sodium chloride, containing O' 005 gram per 
100 c.c. (that is, A/ 1170 with respect to sodium chloride). 

A second solution of Congo-red was therefore dialysed in a 
similar manner for fourteen days, but in order to hasten the 
removal of the sodium chloride, a small air-space was left in tie 
osmometer vessel, thus permitting the contents of the latter to be 
mixed by shaking. In this case the solution of Congo-red so 
obtained was found to be practically free from sodium chloride, 
Conductivity measurements with solutions prepared from this 
solution by dilution with conductivity water gave the following 
results (25°) : 


Concentration of Congo-red. 


, 

‘ r ~ 

Specific 

Molar 

Grams/100 o.e. 

Mols. /litre. 

conductivity. 

conductivity. 

2*485 

1/28 

3*664 x10"- 

102*0 

1*2425 

1/56 

2-040x10 •' 

114-6 

0*6212 

1/112 

1*125 xlO" 3 

126-0 

0*3106 

1/224 

0-626 xlO" 3 

140-2 

0*1553 

1/448 

0*352 x 10"- 

1577 

0*0776 

1/896 

0-189 x IQ -3 

169-3 

0*0388 

1/1792 

0*102 xl0" :$ 

182-8 


JV/50-XaCl 

2-32SxlO~ 5 

116 -4 
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As a further check, two measurements of osmotic pressure were 
nade at room temperature (17°) with the dialysed solution used 
the above conductivity measurements. The results may be 
ijiefly stated as follows : 


I 1 Final concentration of solution 

XSn pressure (reached in 4 days) 

Observed 1 value as percentage of calculated value 


'xueriiuent 2 Final concentration of solution 
' Maximum pressure (reached in 3 days) 

Calculated value 

Observed value as percentage of calculated value 


= 0-572 gram per 100 c.c. 

= 140 0 mm. Hg 
= 1487 „ „ 

.= 94 

— 0-257 gram per 100 e.e. 

= 62-5 min. ilg. 

= 667 „ „ 

= 94 


The conductivity-measurements show that Congo-red in aqueous 
olution behaves as a highly dissociated salt, although the observed 
lue 0 f the osmotic pressure indicates apparently no ionisation. 
it first sight one would be inclined to explain this somewhat 
anomalous result by the assumption of simultaneous “ aggregation ” 
md ionisation of the aggregated complex. 

Consider, for example, a solution containing 1 gram of Congo-red 
n 100 c.c. The foregoing measurements show that at 17° the 
ibserved osmotic pressure of such a solution is somewhat less than 
>60 mm. (the value calculated for simple undissociated molecules). 
Suppose now that the solution contained only undissociated aggre- 
gates of the formula (Na 2 K) 10 . This would lead to an osmotic 
Dressure of only 26 mm. for the above-mentioned solution. If, 
lowever, we were to assume a complete “first stage ” ionisation 
>f these complexes according to the equation : 

(N« 2 E) M = 10Na+(NaB)]:-, 

iho osmotic pressure would he 11 x 26, or 286 mm. 

In the same way the assumption of aggregates of the formula 
(Na^R^Q ionising in a similar manner would lead to an osmotic 
pressure of 273 mm. The assumption of the existence of such 
aggregates ionising (partially) in the maimer indicated would 
therefore suffice to account for the osmotic pressures observed, and 
might perhaps serve to explain the non-diffusibility of Congo-red 
through parchment paper; but it is difficult to reconcile such an 
assumption with the high values obtained for the molar conductivi- 
ties. Consider, for example, the 1/ 112-molar solution, the molar 
conductivity (referred to the formula Na«,R) of which at 25° is 126. 
The observed osmotic pressure of this solution indicates a van’t Hoff 
factor (referred to the formula Na^R) of practically unity. Let 
us suppose for a moment that this solution contained complexes of 
the (average) formula (Na^R)*, very largely dissociated as indicated 
by the equation : 

(Na*B),=»Na +(NaR)r. 

Then the molar conductivity referred to NagR would be approxi- 
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mately equal to the conductivity of 1 gram-molecule Na'-iou ^ 
l/«th the conductivity of 1 gram-molecule (NaR)"~-ion. Now the 
latter term cannot exceed the conductivity of 1 gram-mol^ 
(NaR)”-ion, which we may put at about 30—40 at 25°; g 0 ^ 
the molar conductivity of the solution cannot certainly exceed ^ 
25° 50+40, that is, 90, whilst the observed value is 126. If ^ 
fore the observed conductivities correspond with solutions pr^j 
cally free from sodium chloride and not' to any appreciable extent 
hydrolysed, it does not seem possible to reconcile them with a nv 
such explanation of the osmotic pressure results as that suggest^ 
above. On the other hand, the assumption that we are dealing 
•with a simple salt Na,R, dissociating into Na’-ions and R^ohb, 
although perhaps reconcilable with the measurements of conduc. 
tivity, leads to degrees of dissociation and total molecular concen- 
trations which are not in harmony with the observed values of % 
osmotic pressure. It must not be forgotten in this connexion 
that the value of the osmotic pressure (if it correspond with 3 
true state of osmotic equilibrium) can be thermodynamically 
related to the vapour-pressure of the solution, which latter is a 
function of the total molecular concentration of the solution. 

The explanation of this apparent contradiction probably lies in 
the fact that we are not dealing here with an ordinary case of 
osmotic equilibrium. The dissociated sodium ions can themselves 
rapidly pass through the parchment membrane, and are only 
prevented from doing so by the potential difference set up across 
the membrane * True equilibrium can only be attained, as shown 
in the present paper, when a certain concentration of Na'- and 
(Oliy-ions is produced on the other side of the membrane. Under 
these conditions it is natural to expect that the Na’-ions do not 
contribute in the ordinary way to the osmotic pressure. 

The Lowering of the Osmotic Pressure of Congo-red Solutions 

caused by Solutions of Sodium Chloride and Sodium Hydroxide. 

The experiments with pure sodium hydroxide (prepared from 
metal and water free from carbon dioxide) will first be described, 
In these experiments it was found that in presence of a definite 
concentration of sodium hydroxide, provided this concentration 
was not below a certain critical value, an absolutely constant 
osmotic pressure was obtained. Evidently in these cases the alkali 
concentration was sufficient to arrest the membrane-hydrolysis, t 

* These questions are fully dealt with in another paper. 

+ It will be shown in another paper that this experimental result is in fall 
accord with the theory of the action of membranes in presence of electrolytes 
possessing a non-dialysing ion. 
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■ cer tain concentration of aikali, the critical value being 
ut If /1 200-sodium hydroxide in the case of a 0’4 per cent. 
7° U red solution, the pressure gradually decreased, and the 
Xly clear red solution in the osmometer became muddy, 

'bowing * at ty drol y sia was occ " rrin g- 

Ihe procedure in the first experiment with Bodium hydroxide 
as follows. The osmometer was 611ed with a “ solution ” of 
, re( j ac i(j of concentration approximately the same as that 
tsed in the third series of experiments on oemotic pressure. This 
converted completely into Congo-red salt by means of an 
J'/ 90-solution of pure sodium hydroxide put outside the osmometer 
, en t Ta nce of carbon dioxide was, of course, prevented as described 
previously), the volume of this solution being 1 litre. When 
the conversion was complete, the alkali solution was replaced by 
a litre of N/ 100-sodium hydroxide solution, when a constant 
pressure was attained after two to three days. The concentration 
of the alkali solution was then reduced to .V/200, the pressure 
thereupon rising, and finally becoming quite constant after a few 
days. The alkali concentration was successively reduced in the 
way described, until finally pure water was used, which was changed 
from time to time until the maximum pressure was attained. The 
results of an experiment at 25° are shown below : 


Concentration of alkali. 
JV/100 
N/m 
N/m 
N/m 
A T /1200 
Pure water 


Osmotic pressure. 
37"0 mm. Hg 
57-7 
76-3 
• 96-0 

104-6 
114-5 


(max. pressure). 


In this experiment the final concentration of the Congo-red was 
0 395 gram per 100 c.c., for which the calculated value of the 
osmotic pressure at 25° is 105’5 mm. The observed value in this 
case exceeds the “calculated value ” by about 8 per cent. It is 
possible that this excess may be partly due to a little alkali still 
present inside the osmometer, as the maximum pressure was 
attained about six hours after the Nj 1200-solution had been 
replaced by pure water. 

A second experiment was made at 25° under similar conditions, 
tut after a constant pressure was obtained with N / 800-sodium 
hydroxide solution, some sodium chloride was added to the outside 
liquid so as to make it N j 800-sodium hydroxide + Nf 500-sodium 
chloride. The pressure decreased from the value obtained with 
.1 /800-sodium hydroxide alone, and again became constant. 
Constant pressures were similarly obtained with Nf 1600-sodium 
hydroxide + Nj 1000-sodium chloride, and with A 7 / 3200-sodium 



1570 DONNAN AND HARRIS: THE OSMOTIC PRESSURE AND 

hydroxide+A/2000-sodium chloride. After this the concentrate 
of the mixed solution outside the osmometer was decreased daily 
until it reached the value 17/25, 600-sodium hydroxide + A/ 1^. 
sodium chloride, when pure water, free from carbon dioxide, „„ 
substituted for it, the (final) concentration of the Cong 0 . rf4 
solution in the osmometer being determined when the maxiotj, 
pressure had been obtained and all sodium hydroxide and sodium 
chloride had been removed. The results of this second experiment 
are shown in the accompanying table (temperature 25°). 


Osmotic 

pressure. 

Concentration. mm> Hg* 

A/lOO-NaOH 33-0 

A/200-NaOH 53 '° 

JV/IOO-NaOH < 3 '° 

jV/800-NaOH 93 '° 


Osmotic. 

Concentration. [, rtsll[1 

mm. H,’ 

At/800-NaOH + A7500.NaCl 6» 
AI/lGOO-NaOH + AI/lOOONuCl 7S-Q 
17/3200-NaOH + A72000-NaCl 910 
Pure water (max. pressure) 107 J 


In this experiment the concentration of the Congo-red solution 
was 0'383 gram per 100 c.c., for which the calculated value of the 
osmotic pressure at 25° is 102 mm. The observed (maximum) value 
is therefore about 5 per cent, higher than that calculated for simple 


undissociated molecules. 

It may be remarked that a constant osmotic pressure (that is, 
absence of mem uran e-hydrolysis) is obtained with 2V / 3200-sodium 
hydroxide +A /2000-sodium chloride, although hydrolysis occurs 
in presence of A/ 1600-sodium hydroxide alone, which shows tilt 
sodium chloride assists the sodium hydroxide in preventing hydrn- 
lysis, in spite of the fact (as will he shown presently) that even i 
fairly strong solution of sodium chloride alone cannot prevent 
hydrolysis occurring. It may also be remarked that the lowering 
effect of a mixture of sodium chloride and sodium hydroxide appears 
to be about the same as that of an equimolecular solution of pure 
sodium hydroxide. Thus A'/ 800-sodium hydroxide + A/ 500-sodium 
chloride, which corresponds with a pressure of 61 mm., is approa- 
mately equimolecular with A/300-sodium hydroxide, for which the 
pressure has very nearly the same value, as may Be seen by 
interpolation from the data given above. 

The effect of sodium hydroxide on a more concentrated solution 
of Congo-red was next investigated. In this experiment the 
osmometer was filled with a strong solution of Griibler’s Congo-red, 
as used in the fourth series of osmotic pressure measurements. A 
litre of distilled water, free from carbon dioxide, waB placed out-si s 
the osmometer, and changed every day for fourteen days, when 
all the sodium chloride was removed and a maximum pressure o 
722 mm. Hg developed. Up to this point the experiment w» 
carried out at room temperature (17°^. The pure water was a0 * 
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laced by a litre of A* /25-sodium hydroxide, and the apparatus 
ended in a thermostat at 25°, The pressure quickly dropped, 
^coming constant at 261 mm. in three days. As in the previous 
eriraents, the constant pressures corresponding with more dilute 
Solutions of sodium hydroxide were determined, and finally the 
(jkali was replaced by pure water, which was changed daily until 
■he maximum pressure was attained. The results are shown in 
•lie following table: 


Concentration of sodium hydroxide. Pressure. 

JV/25 261 -0 mm. 

A750 405-0 „ 

2V/100 551-0 „ 

N/m • 636-0 „ 

7V/400 687 0 ,, 

Pure water (max. pressure) 783-6 ,, 


The final concentration of the Congo-red was 3’10 grams per 
10 c.c. for which the calculated value of the osmotic pressure at 
is 828 mm., the observed value at 25° being thus 92 per cent. 

the calculated value. The calculated value at 17° is 806 mm., 
le observed value (722 mm.) being in this case 89 6 per cent, of 
le calculated value. The osmotic pressure per molecule of the 
ongo-red solution appears therefore to increase more rapidly with 
icreaso of temperature than would correspond with the simple 
is law. The effect of sodium chloride solutions alone on the 
motic pressure of Congo-red was next investigated. It was found, 
ir example, that a normal solution of sodium chloride placed 
itside the osmometer was sufficient to reduce the osmotic pressure 
[ a saturated solution of Griibler’s Congo-red to zero. Under- 
milar conditions a 0:6 per cent, solution of Griibler’s Congo-red 
aowed zero pressure, some of the Congo-red salt being precipitated 
i the osmometer. Another portion of this O' 5 per cent, solution 
Detained in an osmometer immersed in Nj 25-sodium chloride 
ohition showed a pressure of only 60 mm. of water (about 4'4 mm. 
ig), no precipitation occurring in this case. 

It was not possible to carry out exact measurements with sodium 
hloride as in the case of sodium hydroxide, for the pressures 
lways fell slowly after attaining a maximum, owing to progressive 
lydrolysis. 

The following is an example of many similar experiments. An 
smometer was filled with a 2 5 per cent, solution of Griibler’s 
longo red, and immersed in a litre of pure water, free from carbon 
lioxide, at room temperature (17°). The greater portion of the 
lodiuin chloride was removed by dialysis, which was continued for 
wo days, with three changes of water. The pressure at this point 
bring risen to 203 mm., the outside water was replaced by a 
i VOL xeix. 5 K 
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N 1 25-sodium chloride solution, the pressure immediately f a ]jj to 
and becoming fairly steady at 82 mm. in three to four days, 
concentration of the outside sodium chloride solution was then 
successively reduced, and the approximately steady values of ^ 
pressure noted. Finally, pure water was used, and changed daij-p 
until all salt was dialysed out and the maximum pressure obtained' 
The results are given below (temperature 17°). 


Concentration of sodium chloride. Pressure. 

jV/25 82 mm. 

N/50 131 „ 

A'/100 191 „ 

Njm 259 „ 

Pure water (max. pressure) 365 ,, 


This solution contained 1713 grams of Congo-red per 100 u, 
for which the calculated value of the pressure at 17° is 446 rm, 
The observed maximum pressure is only 82 per cent, of this, which 
is to be accounted for by hydrolysis occurring in the osmometer, 
the dialysis having lasted thirty-one days in all. 

Cause of the Lowering of Pressure ‘produced by Sodium Chlorifo 
and Sodium Hydroxide. 

If the remarkable effects produced by sodium chloride and sodium 
hydroxide on the osmotic pressure of a Congo-red solution were 
due solely, as Bayliss supposes, to an increased aggregation of the 
Congo-red, we might expect this to show itself in a greatly reduced 
conductivity. Experiment shows, however, that on mixing a 
solution of pure Congo-red with enough sodium chloride solution 
to effect an enormous lowering in the measured osmotic pressure, 
the conductivity of the mixed solution only shows the usual small 
deviation from the additive law to be expected in a mixture of two 
strong electrolytes which slightly influence each other’s dissocia- 
tion. The following data illustrate this, the values given being the 
conductances (not the specific conductivities), as measured in a 
certain conductivity cell at 25° (in reciprocal ohms). 


Concentration of Congo-red solution = 2*485 per cent. 

10 c.c. of Congo-red solution + 10 c.c. of conductivity water 2*651 *10 ' 

10 c.c. of A T /50-sodium chloride + 10 c.c. of conductivity water 1*565x10“* 

10 c.c. of Congo-red solution + 10 c.c. of JV/50-sodium chloride 3*940 x 10“* 


It will be seen that the last value is only slightly less than the 
sum of the two others. From the table given above it will also 
be seen that a Nj 50-sodium chloride solution lowers the osmotic 
pressure of a Congo-red solution (containing 17 grams of Congo-red 
per 100 c.c.) from 365 mm. to 131 mm. 

Before discussing another possible explanation of the effects 
produced by sodium chloride and sodium hydroxide on the osmotic 
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:sure an account will be given of experiments which have 
1 ealed' a new and hitherto quite unsuspected phenomenon. It 
bo shown that when Congo-red is present on one side of a 
larchment diaphragm, sodium chloride (that is, total Cl ' -ion) does 
iot distribute itself in equal concentration on both sides, although 
j ie membrane of parchment paper is perfectly permeable to both 

sV and Cl'. 

In the first experiment, 5 grams of Merck’s Congo-red dissolved 
200 c.c. of distilled water, free from carbon dioxide, were placed 
jiside a parchment dialysing tubo suspended in a large beaker 
•on tain ing a litre of pnro distilled water. By means of three 
•hanges of water the greater portion of the admixed salts was 
•emoved, the dialysis being continued for twenty-four hours. Then 
he outer water was replaced by a litre of N{ 10-sodium chloride 
lolution. After thirteen days the chlorine content of the inside 
md outside liquids was determined. This was done by withdraw- 
ug 50 c.c. of each by means of a pipette, evaporating to dryness, 
healing the residues over a Bunsen flame for about a quarter of an 
hour (by which procedure the Congo-red from the inner liquid 
was charred, the residue from the outer liquid being subjected to 
the same process so as to have similar conditions), extracting with 
hot water, and estimating as silver chloride by precipitation in the 
ixsual way. The results were as follows : 

Outer liquid: 5T06 grams of sodium chloride per litre. 

Inner liquid: 4’478 „ „ „ „ „ 

The concentration of the Congo-red in the inner solution was 
ctermined, and found to be 1‘074 per cent. At the same time' 
he conductances of a given cell (at 25°) filled with each of tho 
wo solutions were determined, with the following results : 


Liquid used. 
Inner 
Outer 


Conductance of cell (in mhos). 
12-99x10-- 
12-50 x!0~ 2 


The foregoing experiment shows that after thirteen days’ dialysis 
he concentration of the sodium chloride in the outer solution is 
mdoubtedly greater than that in the inner solution containing 
;he Congored. In order to obviate the natural objection that in 
he above experiment the sodium chloride might have been still 
lillusing into the inner solution, two further experiments were 
aade, in which the concentration of the sodium chloride was 
ritially higher in the inner solution (containing the Congo-red), 
hi the first experiment, a mixture of approximately 2‘8 grams of 
pure Congo-red and 7'2 grams of sodium chloride dissolved in 
pO c.c. of conductivity water was placed inside the dialyser and 
1 litre of pure water outside. After six days’ dialysis the inner 

5 K 2 
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liquid contained 5136 grams of sodium chloride per litre, ^ 
outer liquid 5 728 grams. The concentration of Congo-red . 
inner liquid was Q'9i? gram per 100 c.c. 

In the next experiment the inner solution consisted initially 0 | 
about 2'1 grams of pure Congo-red and 3'9 grams of 
chloride, dissolved in 200 c.c. of pure water, the outer liquid being 
as before, a litre of pure water. After five days’ dialysis the jj lt | 
liquid contained 2'53 grams of sodium chloride per litre, and tk t 
outer liquid 3'03 grains. The concentration of Congo-red in (J,, 
inner liquid was 0'875' gram per 100 c.c. 

These results show that we are dealing with a reversible eijuiij 
brium, and that the equilibrium state corresponds with a g tea j (t 
concentration of sodium chloride on the opposite side of H, 
membrane to the Congo-red. Now this unequal distribution »fl] 
clearly set up, in the osmotic pressure experiments, a counter 
osmotic pressure, which will mate the observed osmotic pressure 
lower than that corresponding with the Congo-red. 

The following calculation will serve to indicate the amount o! 
this counter pressure. Consider the first of the three experiments 
given above. The osmotic pressure (at 0°) of the outer solution 

of sodium chloride will be 22'4 x 760 x 5 - xij mm. Hg, where 


qsvan’t Hoff’s factor for a solution of this concentration. Tin 
osmotic pressure due to the sodium chloride concentration in the 

inner solution will be similarly 22‘4 x 760 x x t 2 . Putting 

i ] =fc=l , 85, we get for the counter osmotic pressure at 17 s (ii 
mm. Hg) : 


22-4 x 760 x 


200 x 0-628 
273 X 5«-D 


x 1 -85, 


or 359 mm. Now the osmotic pressure at 17° of. the Congo-nJ 
solution present in this experiment (containing V074 per cent, ol 
Congo-red) would, according to the data given previously, amount 
to about 290 mm. Hence the approximately xV/ 12-solution ol 
sodium chloride of this experiment would more than suffice to 
■annul the osmotic pressure of the T074 per cent. Congo-red solution. 

These considerations show that the unequal concentrations ol so 
electrolyte (such as sodium chloride) with a common ion, which 
exist at equilibrium on either side of the membrane in presence ol 
Congo-red on one side only, are sufficient to explain the apparent 
lowering effect of these electrolytes on the osmotic pressure of * 
solution of Congo-red. The results obtained by Bayliss with Congo- 
red and by Biltz and Vegesack with benzopurpurine are n« 
intelligible, without any special assumptions as to the effect of the 
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leetrolvtes on the aggregation of the molecules of the electrolytic 
piloid " It i s > c0Urse J P 0s slhle that some such aggregation may 
c cur but the results of the present paper show that the unequal 
distribution discovered in the present work is a sufficient 

explanation. 

This unequal distribution can be easily shown to be thermo 
dvnamically necessary.* Suppose we have on one side of a 
membrane a solution of the salt NaX, the membrane being 
supposed permeable to Na‘, but impermeable to X 1 and to undisso- 
Dia-ted NaX. Lot now a solution of sodium chloride be put on 
the other side of the membrane, the latter being supposed permeable 
to Cl' and sodium chloride. The initial state can be represented as 
follows: 


Na* 

Na* 

X' 

Cl' 

(1) 

(2) 


Na'- and Cl'-iona will now begin to diffuse from (2) to (1). 
Equilibrium will be attained when the work gained by the 
isothermal reversible transport of 5 n gram-mol. Cl Mon from (2) to 
(1) is equal to the work required for the isothermal reversible 
transport of 9n gram-mol. Na'-ion from (2) to (1), that is : 

8l ,Mo g g:j:= s ».Mo g Ft 

where the square brackets indicate molar concentrations at 


equilibrium. 
Hence - 


[NaT, JCT], 

[S*T. [Cl]/ 


Now since at equilibrium we have in (1) both NaX and sodium 
chloride, in general [N’a*] 1L >[Cl / J l . Also from the above (Cl / ]|*= 
[Na’]j x [C?l / ] 1 . Hence [CI'j 2 >[Cl'] 1 . For highly dissociated solu- 
tions we shall therefore find the total “ chlorine ” concentration in 


;(2) greater than that in (1). This has actually been shown to bo 
the case in the experiments described in this paper. 

Since the conclusion of this work a further paper has been 
published by Biltz and von Vegesack (Zeitsch. fkysikal. Chem., 
1910, 73, 481), in which, contrary to their previous work, they 
find that both benzopurpurine and Congo-red exhibit considerable 
osmotic pressures. From measurements made in presence of other 
electrolytes they obtain values for the osmotic pressure which lead 
them to the conclusion that the true value for the molecular weight 
;of Congo-red in aqueous solution is in the neighbourhood of 2000. 
dt may be pointed out, however, that this conclusion is not binding, 


. 4 P 3 P er which is ready for publication, the thermodynamical theory of such 

membrane equilibria ” will be more fully considered. 
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for, as shown in the present paper, the other electrolytes p r ^nt 
will be unequally distributed on either side of the membrane, a n( j 
so give rise to a counter osmotic pressure. The experimental^ 
observed pressure will therefore be lower, and the value calculate^ 
for the molecular weight higher, than that which would be obtained 
if no foreign electrolytes were present. 

Summary of Results. 

(1) It has been shown that Congo-red gives against pure water 
an osmotic pressure agreeing approximately with that which would 
be obtained if it existed in aqueous solution as single undissociat^ 
molecules. The values found agree as to order of magnitude with 
those recorded by Bayliss (loc. cit.). 

(2) Conductivity measurements show that Congo-red is a highly 
dissociated electrolyte. 

(3) From the results of the conductivity measurements it i$ 
concluded that Congo-red exists in aqueous solution very largely as 
a simple and considerably dissociated salt. 

(4) On dialysis, both Congo-red and benzopurpurine-4B undergo 
a peculiar " membrane-hydrolysis," sodium ions in company with 
hydroxyl ions diffusing out, and the free acids, acid salts, or some- 
other insoluble phase being gradually aggregated or thrown out 
of solution inside the dialyser or osmometer. This "membrane- 
hydrolysis " can be prevented by solutions of alkali hydroxide above 
a certain definite concentration, the latter varying with the tem- 
perature and the concentration of the dye-salt. The gradual fall 
of osmotic pressure observed with pure water as external liquid is 
due to the membrane-hydrolysis. 

(5) A consideration of the results given under (1) to (4) show 
that the osmotic pressures observed do not correspond with an 
ordinary stale of osmotic equilibrium, inasmuch as the otherwise 
diffusible sodium ions are arrested in their diffusion across the 
membrane by potential differences, and do actually pass slowly 
through, to a certain extent, in company with hydroxyl ions. 

(6) The osmotic pressure of a solution of Congo-red is lowered 
by sodium hydroxide and sodium chloride, the fall of pressure 
increasing with the concentration of these electrolytes. 

(7) Sodium chloride, distributes itself in unequal concentrations 
on either side of the parchment paper membrane when Congo-red 
is present on one side. A reversible ionic equilibrium is produced, 
the concentration of the sodium chloride at equilibrium being 
higher on the side of the membrane opposite to that in which the 
Congo-red is present. 

(8) This highly important and interesting “ membrane-equih- 
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brium ” has been shown to be thermodynamically necessary, and is 
part of a group of very general and important phenomena. 

(9) The counter osmotic pressure caused hy the unequal distribu- 
tion of sodium chloride (or sodium hydroxide) referred to in (7) is 
probably to a very large extent sufficient to account for the effects 

described under (6). 

(10) Measurements of the osmotic pressures exhibited by an 
electrolyte with a non-dialysable ion in presence of other electrolytes 
cannot he used to draw conclusions concerning the molecular state 
in solution of the former, unless account be taken of the unequal 
distribution referred to in (7) and (9V 

The Mustratt Laboratory up Physical and 
Electro-Chemistry, University of Liverpool. 


CTAXVIH. Synthesis of Polypeptides of a~Amino-n- 
nonoie Acid with Glycine , Alanine, Valine, Leucine, 
Asparagine, and Aspartic Acid. 

By AnTinm Hopwood and Charles Weizmann. 

As peptides of a-amino-n-nonoic acid with glycine and other amino- 
acids probably occur in the degradation products of the proteins 
contained in beet root, the leaves of Pelargonium roseum, and other 
plants, the authors have prepared the dipeptides of a-amino-» nonoie 
acid with glycine, alanine, valine, leucine, asparagine, and aspartic 
Kid, and, in addition, the tripeptide leucyl-a-amino-B-nonoylglycine. 

Experimental. 

The method of synthesis adopted was the same as that which tho 
authors (this vol., p. 571) applied in the synthesis of dipeptides 
1,1 “• i ' m >»°launc acid with glycine and other amino-acids. Briefly, 
t ic method consists in condensing « bromo-n-nonoyl chloride with 
He amino-aeids in presence of sodium hydroxide, and then displac- 
ing the bromine m the product by an amino-group through the 
action of ammonia. 


ci Snmo-n-norwi/l Chloride., C,H M BrCOCl. 

added and fort y 8™™ of phosphorus pentachloride are 

g ,a<i ™lly, With vigorous shaking, to 170 grams of ttbromo- 
noic acid, and, after the energetic action has subsided, the 
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mixture is heated on a water-bath tor an hour. The product j s 
distilled under diminished pressure, and the fraction boiling ,t 

100 120°/9 mm. is collected. Yield, 150 grams: 

0-2570 gave AgCl + AgBr=0'3341, Cl + Br=45'28. 

C 9 H 16 OClBr requires Cl+Br=4517 per cent. 
a-Bromo-n-nonayl chloride is a colourless liquid, which boils at 

108 110°/9 min., and at 118 — 125°/ 15 mm. It has a pungent 

odour, and is decomposed slowly by water and fairly readily ly 
alkalis. 


a-Ilromo-n-nonoylglyeine, CgH lr ,Br*C0*NH*GH 2 *00.,H. 

Ten grams of o-bromo-n-nonoyl chloride (1 mol.) and 50 c.c. erf 
Y-sodium hydroxide (1 25 mol.) are added gradually and alter- 
nately, with frequent shaking, to a solution containing 2’9 gram 
of glycine (1 mol.) dissolved in 40 c.c. of jY-sodium hydro* 

(1 mol.). The solution is heated on a water-bath until the odour 
of a-bromo-n-nonoyl chloride disappears, then allowed to cool, and 
dilute hydrochloric acid added in slight excess. A colourless 
precipitate of impure a-hromo-n-nonoyhjlycinc separates out, which 
is kept for several hours, then collected, washed with cold water, 
and dried in air on a porous plate. Yield, 91 grams. On crystal- 
lising the product from benzene, a mixture of colourless, rhombic 
plates and rhombic prisms is obtained, which melts at 115‘5 — 117 ° 
to a colourless liquid. The crystals are sparingly soluble in cold, 
but fairly soluble in hot, water or benzene. They are readily 
soluble in alcohol, ether, or alkalis : 

0 1520 gave 0'09o9 AgBr. Br = 26-85. 

Cn&oOsNBr requires Br=27’17 per cent. 

a-.! mino-n-noTiiiyl ijlyc 'u: e NHyCJI^cCO-N H*CH a *C0 2 H. 

Five grams of a-bromcm-nonoylglycine are mixed with excess 
of concentrated aqueous ammonia, and then heated at 100° for an 
hour in a pressure flask. The resulting solution is evaporated 
slowly on a water-bath until the excess of ammonia is removed. In 
order to remove the ammonium bromide and unchanged o-bromo 
n-nonoylglycine, the dry residue is boiled with absolute alcohol, 
and then collected, when 3'5 grams of nearly pure a-ummo-n-nonoyl- 
glycine are obtained. For further purification, the dipeptide is 
dissolved in absolute alcohol containing a little aqueous ammonia, 
the solution filtered, and the filtrate boiled until the ammonia 
disappears, when the pure peptide separates out, and is collected, 
washed with absolute alcohol, and dried in air on a porous plate- 
Jt forms a mixture of colourless, monoclinic needles and rhombic 
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plates, which sinters at 205°, and melts and decomposes at 
215—216°: 

O' 2462 gave 0 5160 C0 2 and 0'2143 H 2 0. C=5715; H=9 74. 

0-2937 „ 31-4 C.C. N 2 at 17-6° and 750 mm. N = 12'40. 

CjjHsjOjNj requires C=57'35; 11=9-63; N = 12'17 per cent. 

The dipeptide is fairly soluble in water, almost insoluble in 
alcohol or benzene, but readily soluble in ammonia, alkali 
hydroxides, or mineral acids. When dissolved in dilute sulphuric 
add, it gives a -white, amorphous precipitate with an aqueous 
solution of phosphotungstic acid, which, as in the case of the 
proteins, is soluble iu excess of the reagent. In presence of sodium 
hydroxide, the dipeptide condenses with j3 naphthalenesulphonyl 
chloride, yielding B-nayUhaknesulyhonylaamim-n-nonoylylycine, 
which crystallises from water in colourless, rhombic prisms and 
rhombic plates, melting sluggishly at 203—206° to a viscid, yellow 
liquid, which darkens on further heating, and suddenly turns to a 
mobile, brown liquid at 213—215°. 


a-Bromoisohexoyl-a-amino-n-nonoylglycine, 

CHMe 2 'CH 2 'CHBr-C0-NH-C 8 IT,,pC0'NH'CH 2 'C0 2 H. 

One gram of a-amino-n-nonoylglycine (1 mol.) dissolved in 5'5 c.c. 
of if -sodium hydroxide (1*25 mol), when treated with 1*23 grams of 
e-bromoiwhexoyl bromide (H mol.) and 6 5 c.c. of A’-sodium 
hydroxide (1‘S mol.) in the same way as previously described for 
a-bromo-n-nonoylglycine, and afterwards acidified with hydrochloric 
acid, yields 2 0 grams of impure a-bromohohexoyl-a-amino-n-nonoyl- 
glyane.. The product crystallises from benzene or dilute alcohol 
as a mixture of colourless, prismatic needles and rhombic plates. 
When crystallised from benzene, the mixture of stereoisomerides 
melts sluggishly at 88-96°, yielding a colourless liquid, but when 

crystallised from dilute alcohol the mixture melts at 116 119°. 

The crystals are sparingly soluble iu cold, but moderately so in 
hot, water. They are sparingly soluble in cold, but readily so in 
lot, benzene. They are also readily soluble in cold absolute 
alcohol, ether, ammonia, or alkali hydroxides : 

0 1560 gave 0 0730 AgBr. Br=1992. 

0 J7 H 31 O 4 N ; Br requires Br=19'63 per cent. 


Leucyl-a-amino-n-iionoylylycine, 

CEMe 2 -CH 2 -CH(NH 2 )*CO*NH-C 8 H lft -CO-Nn-CE 2 -CX) 2 H. 

trff gra ^ °* a ^ ramo ^ 0 bex°yl* a -aminO'W-nonoylglycine, when 
e with aqueous ammonia in tbe same way as described for 
ow nonoylglycine, yields 07 gram of hucyl-a-amino-n-nonoyl- 
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glycine, which crystallises from alcohol containing a little amoio^j 
as a mixture of colourless, rhombic plates and small needles. W’hen 
quickly heated, it sinters at 206°, and melts sluggishly with much 
decomposition at 214—222°. The tripeptide is almost insoluble 
in water, or dilute or absolute alcohol, but readily dissolves i u 
ammonia, alkali hydroxides, or mineral acids. A white, amorpl 011! 
precipitate is produced when an aqueous solution of phosphotungstic 
acid is added to a solution of the tripeptide in dilute sulphuric 
acid, the precipitate being soluble in excess of the reagent : 

0-1006 gave 0'2190 C0 2 and 0'0880 H„0. C=59’36; H = 9’"8. , 

01019 „ ll'l c.c. N» at 24-4° and 765-2 mm. N^12'59. 

requires C-59'41 ; H=9 69; N = 12’24 percent. 

a-Bromo-n-nonoylalanine, C^H ]C -Br-CO-NII*CIlMe-CO,H. 

3-5 Grams of alanine (1 mol.) dissolved in 40 c.c. of iV-soditm 
hydroxide (1 mol.) treated in the same way as previously described 
for a-bromo-M-nonoylglycine with 10 grams of a-bromo-rc-nonoyl 
chloride (1 mot.) and 40 c.c. of A' -sodium hydroxide (1 mol), and 
afterwards acidified with dilute hydrochloric acid, yield an oil; 
precipitate of impure a-bromo-n-nonoylalanine. On prolonged 
keeping in an ice-chest, the oil slowly crystallises, and may then lie 
collected, washed with water, and dried. The process may, 
however, be hastened considerably by extracting the oil with ether, 
evaporating off the latter at the ordinary temperature, placing the 
oily residue for a few hours in a vacuum desiccator, and then 
precipitating the a- b romon-nonoylalanine with light petroleum. 
Yield, 7'1 grams. The product crystallises from benzene in colour- 
less, rhombic plates, which melt at 135-5—138°, yielding a colourless 
liquid. The crystals are sparingly soluble in cold, and moderately 
so in hot, water. -They are only sparingly soluble in cold, hut 
readily so in hot, benzene. They are also readily soluble in dilute 
or absolute alcohol, ether, ammonia, or alkali hydroxides: 

0 1276 gave 0 0780 AgBr. Br=26'02. 

C, 2 H 22 0 3 NB r requires Br=25 93 per cent. 

a . I mino-n-nonoylalanine , NH 2 *CgH 1( ;-CO-NH -CIIMe-COJI. 

Five grams of a-bromo-n-nonoylalanine, when treated with aqueous 
ammonia in the same way as described for a-hromo-zi-nonoylglycme, 
yield 3 0 giams of a-umino-n-nonoylolanine , which crystallises froa 
alcohol in colourless prisms, melting and decomposing at 209—114 . 
The dipeptide is sparingly soluble in water, moderately so in dilute 
or absolute alcohol, and readily so in ammonia, alkali hydroxides, 
or mineral acids. When dissolved in dilute sulphuric acid it .gives 
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a white, amorphous precipitate with an aqueous solution of 
plusphotungstric acid, which is soluble in excess of the reagent: 

0 - 2033 gave 0-4384 C0 2 and 0 1756 H 2 0. C^58'82; H = 967. 

0 1892 „ 18'8 c.c. N 2 at 19° and 769 4 mm. N = 11'76. 

C 12 H m 0 3 N 2 requires C=5896; 11=990; N=ll-48 per cent. 

a-Bromon-nonoyhaline, 0 a 14, 6 Br-C0-NH-CH(C0 2 H)-CHMe 2 . 

4-0 Grams of valine (1 mol.) dissolved in 50 c.c. of if-sodium 
hydroxide (1'25 mol.) treated with 10 grams of cr-bromo-rc-nonoyl 
chloride (1 mol.) and 50 c.c. of jV - sodium hydroxide (1-25 mol.) in 
the same way as previously described for a-bromo-«-nonoylglycine, 
rad afterwards acidified with hydrochloric acid, yield 12'0 grains 
of impure a-bromo-n-norwylvulme. The product crystallises from 
benzene in hexagonal plates, and from dilute alcohol in rhombic 
plates, which melt at 156 — 159° to a colourless liquid. The crystals 
are sparingly soluble in hot, but practically insoluble in cold, 
water. They arc fairly soluble in dilute alcohol, moderately so in 
hot benzene, and readily so in absolute alcohol, ether, ammonia, 
or alkalis: 

0-1669 gave 0 0936 AgBr. Br=23'87. 

C u H 26 0 3 NBr requires Br=23'78 per cent. 

a-Amino-a-nonoi/lvaline, NH 2 -C 8 H 16 -C0-NH-CH(C0 2 H)-CHMe 2 . 

Five grams of a-bromo-n-nonoylvaline, when treated with aqueous 
ammonia in the same way as described for a-bromo-n-nouoylglycine, 
yield 3‘5 grains of a-amino-ri-nanoylvaUne, which crystallises from 
alcohol in rhombic plates, sintering at 208°, and melting and decom- 
posing at 223 —225°. The dipeptide is sparingly soluble in water 
or alcohol, but readily so in ammonia, alkali hydroxides, or mineral 
acids. A white, amorphous precipitate is produced when an 
aqueous solution of phosphotungstic acid is added to a solution of 
the dipeptide in dilute sulphuric acid, the precipitate being soluble 
in excess of the reagent : 

0T-2O5 gave 0-2726 C0 2 and 0-1108 H,0. 0=61-69; n = 1029. 

0 2992 „ 26‘8 c.c. N 2 at 21"8° and 772 mm. N = 10'54. 

C i.HsANg requires C — 61'70; 11 — 10 56 ; N - 10*29 per cent. 

a-firomoisorahri/l-a-ammo-n-noiioyl vnfinr y 
CIIHe 2 -CHBr-00-NH-C s H 18 -C0-NH-CH(C0 2 H)-CHMe 2 . 

One gram of a-amiiio-n-nonoylvaline (1 mol.) dissolved in 4 6 c.c. 
°f .1 -sodium hydroxide (1"25 mol.) treated in the same way as 
previously described for a-bromo-n-nonoylglyciiie with TO gram of 
« bromoisovaleryl bromide (l'l mol.) and 5'5 c.c. of JV -sodium 
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hydroxide (1’5 mol.), and afterwards acidified with liydroehloric 
acid, yields 2 grams of impure a-bromoisovaleryl-a-amim-ananiif 
valine. The product crystallises from benzene in stout, prismatic 
needles, which melt at 179—181° to a colourless liquid. The crystals 
are sparingly soluble in hot, and almost insoluble in cold, water. 
They are only sparingly soluble in cold, but readily so in hot, 
benzene. They are also readily soluble in absolute alcohol, ether, 
ammonia, and alkalis : 

0/1172 gave 0'0509 AgBr. Br = 18'48. 

C 10 H 35 O 4 N 2 Br requires Br = 18'36 per cent. 


V alyl-a-amino-n-nonoylvaline, 

CHMe 2 -CH(NH 2 )-CO-NH-C 8 H 10 -CO-NH-CH(CO 2 H)-CHMe ! . 

The conversion of a-bromoisovaleryl-a-amino-n-nonoylvaline into 
valyl-a-amino-n-nonoylvalino by aqueous ammonia is attended with 
considerable difficulty. On treating the bromo-compound with 
concentrated aqueous ammonia, either in the cold for days or at 
100° for four hours, practically no change takes place. The stability 
of a-bromoMovaleryl derivatives towards aqueous ammonia appeart 
to be general, as Fischer and Schenkel ( Annden , 1907, 354, 
12—20) had similar difficulties with a-bromoisovalerylglycine and 
n-bromoMovalerylalanine. 

a-BromO'U-nonoyl-leucine, C 8 H Iii Br*CO’Nn , Cri(CO,n)*Cl-f 2 *Cll lie. 

Five grams of r-leucine (1 mol.) dissolved in 40 c.e. of jV-sodium 
hydroxide (1 mol.) when treated in the same way as described for 
a-bromo-nmonoylglycine with 10 grams of a-bromo-n-nonoyl chloride 
(1 mol.) and 50 c.c. of A'-sodium hydroxide (125 mol.), and after- 
wards acidified with hydrochloric acid, yield 11 grams of impure 
a-bromo n-nmoyl-leucine. The product crystallises from benzene 
as a mixture of colourless, rhombic plates and prismatic needles, 
which melts at 130— 132'5° to a colourless liquid. The crystals are 
sparingly soluble in hot., but almost insoluble in cold, water. They 
are readily soluble in hot, but sparingly so in cold, benzene. They 
are also readily soluble in cold absolute alcohol, ether, ammonia, 
or alkalis: 

0-2198 gave 01173 AgBr. Br=22‘72. 

C^H^OgXBr requires Br=22'82 per cent. 

a- A mino-n-nonoyl-leucine , 
NH 2 -C 8 H 16 *C0-NH-CH(C0 2 n)*CH 2 -CHMe 2 . 

Two grams of a-bromo-w-nonoyl-leucine, when treated with 
aqueous ammonia in the same way as described for a-brorno 
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71 -aonoylglycine, yield 1'5 grams of a-amino-n-nanoyUeucine, which 
rvstallises from alcohol in small, prismatic needles, mixed with a 
few rhombic plates. When heated rapidly, it softens at 234°, and 
me lts and decomposes at 237 — 238°. The dipeptide is sparingly 
soluble in water, moderately so in dilute or absolute alcohol, and 
readily so in ammonia, alkali hydroxides, or mineral acids. When 
dissolved in dilute sulphuric acid, it yields a white, amorphous 
precipitate with an aqueous solution of phosphotungstic acid, hnh 
is soluble in excess of the reagent: 

• 01612 gaveO-3709 C0 2 and 0T569 H 2 0. C = 62'75; P-h 
01186 „ 9‘8 c.c. N 2 at 22‘2° and 773 5 mm. N - > 

CgBgO^N, requires C=62'87; II=10'56; N=9'79 

n-Bromo-n-nonoylas-paragine, 

C 8 H 10 BrCO'NH-CH(CO 2 H)-CH 2 -CO-NH 2 . 

5-9 Grams of 7-asparagine (1 mol.) dissolved in 10 oc 0 ; 
Y-sodium hydroxide (1 mol.) treated in the cold as described 
o-bi'onio-n-nonoylglycine with 10 grams of n-bromo-n-nonoyi c p 
(1 mol.) and 40 c.c. of iY-sodium hydroxide (1 mol.), and af-tcv : 
acidified with dilute hydrochloric acid, yield 14 0 grams of’ . 
a-hrmo-n-iiono!/losparagine. The product, crystallises from abso: ; 
alcohol in rhombic prisms, which melt and decompose at 163— ,1 
The crystals are moderately soluble in hot, but sparingly so in c ch'f. 
water. They are only moderately soluble in cold, but rea dily 
soluble in hot, dilute or absolute alcohol. They are also reach 'ly 
soluble in cold ammoDia or alkalis, but are insoluble in ether op, 
benzene : 

01486 gave 0'0801 AgBr. Br=22'94. 

0| S IT, s O ) K‘,Br requires Br=22’76 per cent. 

a-Amino-n-nonoylasparagine, 
NH,-C R H lfl -CO-NH-CH(C0 2 H)-CH,-CO-NH 2 . ' 

One gram of a-hromo-re-nonoylasparagine, when treated with 
aqueous ammonia in the same way as described for a-bromo-w- 
nonoylglycino, yields 0'5 gram of a-amirw-n-noruyylasparayine, 
which crystallises from absolute alcohol containing a few drops of 
ammonia in fine needles. It sinters at 236° and melts sluggishly, 
and decomposes at 251 — 256°. The dipeptide is only sparingly 
soluble in water or alcohol, but readily so in ammonia, alkali 
qdroxides, or mineral acids. When dissolved in dilute sulphuric 
acid, it. yields a white, amorphous precipitate with an aqueous 
solution of phosphotungstic acid, which is soluble in excess of the 
reagent: 
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0-1670 gave 0-3316 C0 2 and 01328 H,0. C=54’16; H=8-90. 
0-2544 „ 32-0 c.c. N, at 22'7 and 756'9 mm. N = 14'46. 

C 13 H 25 0 4 N 3 requires C=54-30; H=8'77 ; N=14'63 per cent. 

a-Bromo-n-nonoylaspartic Acid, 
C 8 H ]6 Br-C0-NH-CH(C0 2 H)-CH s -C0 2 H. 

5'2 Grams of aspartic acid (1 mol.) dissolved in 80 c.c. 0 ( 
iV-sodium hydroxide (2 mols.) when treated in the same way ^ 
described for a-bromo-n-nonoylglycine with 10 grams of a-bromo. 
n-nonoyl chloride (1 mol.) and 40 c.c. of J-sodium hydroxide 
(1 mol.), and afterwards acidilied with hydrochloric acid, yield u 
oily precipitate of impure a-bromo-n-nonoylaspartic acid. The oil 
is extracted with ether, the latter evaporated at the ordinary 
temperature, the residual oil kept for a few hours in a vacuum 
desiccator, end finally the a-bromo-n^nonoylaspartic acid is precipi- 
tated b rr light petroleum. The product (7'5 grams) is collected 
• -lickly. washed with light petroleum, and crystallised from hot 
vi ■tier, separating in prismatic needles, which melt and decompose 
,,, I ; 15,r5°. The crystals arc moderately soluble in water, 

t- .. 'jr. =o, in alcohol, ether, ethyl acetate, ammonia, or alkalis, but 
li„ ; , y ,, /almost insoluble in benzene or light petroleum: 

O': j •* d gave 0"0630 AgBr. Br = 22*81. 

CisII«j0 5 NBr requires Br = 22*70 per cent. 

a-Amino-n-rionoylaspartic Acid, 
NH 2 -C g H I6 -C0-Nn-CH(C0,H)-CH 2 ’C0 2 H. 

One gram of a-bromo-n-nonoylaspartic acid, when treated with 
aqueous ammonia in the same way as described for a-bromo 
n-nonoylglycine, yields 0 8 gram of a-amino-n-nonoylmpartk acid, 
which crystallises from alcohol in monoclinic needles, melting and 
decomposing at 231 — 234°. The dipeptide is very soluble in hot 
or cold water, but only sparingly so in hot, and almost insoluble in 
cold, absolute alcohol. It is also readily soluble in ammonia, 
sodium hydroxide, or mineral acids. When dissolved in very- 
dilute sulphuric acid, it gives a while, amorphous precipitate willi 
an’ aqueous solution of phosphotungstic acid : 

0-1804 gave 0-3573 CO, and 0-1356 II s O. C=54'03; H=8'41. 

0*1610 „ 14'0 c.c. N, at 214° and 758 inm. N=10'06. 

C,.,H,AN 2 requires 0 = 5413; H = 8*39; N=9'72 per cent. 

A clion of Ferments on a-Amino-n-nonoylf/lycine. 

Pancreatic juice activated by kinase, pancreatin (Defresne), 
trypsine (Merck), or liver extract appears to have no action on 
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n-anuncwinonoylglycme. Similarly when micr ; 

ISaetllm mbuln or Bacillus m ocyaneus, are cultivated on dilute 
solutions of peptone rendered slightly alkaline with p^um 
arbonate and saturated with u-amin^-nonoylglycine, there is „o 
change in the dipeptide in twenty-four hours t 

-*• « i. it”, ioT;: 

corresponding dipeptide, a-aminolaurylglydne (this yol„ p. 576) 


in carrying c ~~~ lest6 ^authors had conside 

resistance from Dr. Berthelot, of the Pasteur Institute, Paris 


-'-'•joiuirkdiuie 


Yictobia University 
Manchester. 
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A-AHlSO-N-NONOIC ACID WITH GLYCINE, ALANfNE, ETC. 1583 

, oonoylg'y 0 * 116 ’ yield 1'5 grams of a-amino-n-nonoyUeucine, which 
sfoliises from alcohol in small, prismatic needles, mixed with a 
^ew rhombic plates. When heated rapidly, it softens at 234°, and 
n9 lts and decomposes at 237 — 238°. The dipeptide is sparingly 
johible in water, moderately so in dilute or absolute alcohol, and 
readily so in ammonia, alkali hydroxides, or mineral acids. When 
dissolved in dilute sulphuric acid, it yields a • white, amorphous 
orecipitate with an aqueous solution of phosphotungstic acid, which 
is soluble in excess of the reagent: 

01612 gave 0-3709 C0 2 and 0 1569 H„0. C=62'75; H = 10'89. 
0-1186 „ 9-8 c.c. N 2 at 22'2° and 773 5 mm. N=9'73. 
C !5 H W 0 3 N 2 requires C=62'87; H = 10'56; N = 9 79 per cent. 


a-Bromo-n-nonoylatparaginc, 

CsHijBr-CO-NH-CH^COoHJ'CHj-CO-NHj. 

5 9 Grams of 7-asparagine (1 mol.) dissolved in 40 c.c. ol 
Jf-sodium hydroxide (1 mol.) treated in the cold as described for 
n-bromo-n-nonoylglycine with 10 grams of a-bromo-n-nonoyl chloride 
(1 mol.) and 40 c.c. of .V-sodium hydroxide (1 mol.), and afterwards 
acidified with dilute hydrochloric acid, yield 14-0 grams of impure 
a-hromo-n-nonoylasjiaragme. The product crystallises from absolute 
alcohol in rhombic prisms, which melt and decompose at 163 — 164°. 
The crystals are moderately soluble in hot, but sparingly so in cold, 
water. They are only moderately soluble in cold, but readily 
soluble in hot, dilute or absolute alcohol. They are also readily 
soluble in cold ammonia or alkalis, but are insoluble in ether or 
benzene : 

0-1486 gave 0-0801 AgBr, Br=22’94. 

CijHojO^NoBr requires Br=22’76 per cent. 


a-.-l mino n-nonoylaxparaginc, 
NH 2 -C s H 16 -C0-NH-CH(C0 2 H)-CH 2 -C0-NH z . 

One gram of a-bromo-n-nonoylasparagine, when treated with 
aqueous ammonia in the same way as described for a-bromo-n- 
nonoylglycine, yields 0*5 gram of a-amino-n-nonoylasparaffine , 
which crystallises from absolute alcohol containing a few drops Of 
ammonia in fine needles. It sinters at 236° and melts sluggishly, 
and decomposes at 251 — 256°. The dipeptide is only sparingly 
soluble in water or alcohol, but readily so in ammonia, alkali 
hydroxides, or mineral acids. When dissolved in dilute sulphuric 
acid, it yields a white, amorphous precipitate with an aqueous 
solution of phosphotungstic acid, which is soluble in excess of the 
reagent : 

VOL, ICIX. 


S T. 
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0 1670 gave 0 3316 C0 8 and 0-1328 HsO. 0=64-16; H=8So 
0-2544 „ 32-0 c.c. N £ at 22 7 and 786'9 mm. *N=14'46, 
CuHjjO^j requires C=54’30; H=8'77; K=14'63 per ce Bt 

a-Bromo-n-nonoylospartic A cid, 
CjH^Br-CO-NH-CH^OjHJ-CHj'COjH. 

5’2 Grams of aspartic acid (1 mol.) dissolved in 80 c.c, „( 
iV-sodium hydroxide (2 mols.) when treated in the same » a y „ 
described for o-bromo-n-nonoylglycine with 10 grama of u-btonj. 
n-nonoyl chloride (1 mol.) and 40 c.c. of A T -sodium hydrojj^ 
(1 mol.), and afterwards acidified with hydrochloric acid, yield M 
oily precipitate of impure a-bromo-n-nonoylaspartic acid. The «] 
is extracted with ether, the latter evaporated at the ordh®j 
temperature, the residual oil kept for a few hours in a vacuum 
desiccator, and finally the a-bromo-n-nonoylaspartic acid is precipj. 
tated by light petroleum. The product (7'5 grams) is collected 
quickly, washed with light petroleum, and crystallised from lot 
water, separating in prismatic needles, which melt and decomp w 
at 153-5 — 155-5°. The crystals are moderately soluble in v*, 
readily so in alcohol, ether, ethyl acetate, ammonia, or alkalis, but 
they are almost insoluble in benzene or light petroleum : 

0-1175 gave 0'0630 AgBr. Br=2281. 

CjjHjjOjNBr requires Br=22'70 per cent. 

a-Amirw-n-mnoyltwpartic Acid, 
NHj-C 8 H 16 -CO-NH-CH(C0 2 H)-CH s -COjH. 

One gram of a-bromo-n-nonoylaspartic acid, when treated »itt 
aqueous ammonia in the same way as described for a-brans 
n-nonoylglycine, yields 0'8 gram of a-amino-n-nonoylaiparlic aril, 
which crystallises from alcohol in monoclinic needles, melting and 
decomposing at 231 — 234°. The dipeptide is very soluble in Id 
or cold water, but only sparingly so in hot, and almost insoluble is 
cold, absolute alcohol. It is also readily soluble in ammonii, 
sodium hydroxide, or mineral acids. When dissolved in -raj 
dilute sulphuric acid, it gives a white, amorphous precipitate with 
•an aqueous solution of phosphotungstic acid : 

0-1804 gaveO-3573 C0 2 and 0 1356 H 2 0. C=64 03; H=841. 

0-1610 „ 14-0 c.c. Nj at 21-4° and 758 mm. N= 10-06. 

CuHjjOjNj requires C=54'13; H=8'39; N = 9'72 per cent. 

Action of Ferments on a-Ammo-n-nonoylglycine. 

Pancreatic juice activated by kinase, pancreatin (Defreste)i 
trypsine (Merck), or liver extract appears to have no action ® 
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amino-rt-nonoylglycine. Similarly when microorganisms, like 
Jfcjtiilus tubtilu or Bacillus pyoeyantw, are cultivated on dilute 
solutions of peptone rendered slightly alkaline with potassium 
arbonate and saturated with a-amino-n-nonoylglycine, there is no 
h&Dge in A® dipeptide in twenty-four hourB. These negative 
esults contrast remarkably with the action of ferments on the 
^responding dipeptide, o-aminolaurylglycine (this vol., p. 576). 

In carrying out these biological teste the authors had considerable 
asistance from Dr. Berthelot, of the Pasteur Institute, Paris. 

Victoria Univsksity, 

Manchester. 


JLXXIX . — Substitution in Aromatic Hydroxy-com- 
pounds. Part I. The Action of Nitric Acid on 
Gallic Acid Tnmethyl Ether and Pyrogallol- 
carboxylic Acid Trimethyl Ether. 


By Victor John Harding. 

t has been known for a long time that many benzenccarboxylic 
rids containing hydroxy-groups or their ethers when treated with 
litric acid give rise to nitro-compounds in which the carboxyl group 
ias been displaced by a nitro-group, Such well-known examples are 
eratric acid (Tiemann, Ber., 1876, 9, 939), piperonylic acid (Jobst 
ind Hesse, Annalen, 1879, 199, 70), gallic acid trimethyl ether 
Schiffer, Ber., 1892, 25, 721), and myristicinic acid (Salway, Trans., 
,909, 95, 1165). It has been observed by Oertly and Pictet {Ber., 
■910, 43, 1336) that methyl hydrogen hydrastate when treated 
nth concentrated nitric acid in acetic acid solution gives methyl 
litropiperonylate : 


ch,< 


-o/NcO.Me 






ilso that bromopiperonylic acid under the same conditions yields 
tromonitromethylenedioxybenzene : 

xv^Nco.h ^o/\> 


CH »<6ljBr i[ 




CH 




■m 2 

iBr 


T 

“ 0r| l 6r 1° prevent this displacement of the carboxyl group it 
f® so far been found necessary to make use of the alkyl salts when 
^paring the desired nitro-acid (compare Hamburg, Monatsh., 
19, 599; Poliak and Feldscharek, ibid., 1908, 29, 139). 
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Two years' ago Salway (Trans., 1909, 95, 1155) found that ft, 
ethers of aromatic hydroxy-aldehydes when acted on by concen. 
trated nitric acid in the cold also underwent a simdar reacts, 
aldehyde group in part being displaced by the 
Piperonal, veratraldehyde, and mynsticmaldehyde gave varyi, 
amounts of the corresponding nitrophenol ethers as weU as the 
expected nitro-aldehydes. Anisaldehyde, however, only gave mtt0 . 
anisaldehyde, and Salway pointed out that the accumulation 0 f 
methoxyl groups resulted in an increased displacement of fl* 

formyl grouping. , 

That acetyl groups could be similarly d»platodw» 

Harding and Wciamann (Trans., 1910, 97 1126), who by 

on 4 : 5 -dimethoxy-o-methylacetophenone with mtnc acid in 

glacial acetic acid solution obtained nitrohomocatechol *■ 
ether : 

ssQsr - V 

It was evident that these peculiar displacements were of mon 
eeneral occurrence than had formerly been supposed, and it ™ 
thought desirable to investigate the phenomena more closely, » 
order to see if any generalisation were possible, and also whether a, 
means could be found of inhibiting the reaction, thus render, 
possible the production in an easy and simple manner of the appi 
Ltly more normal nitration products. In this connexion acarrfd 
study of the action of nitric acid on gallic acid tnmethyl ether and 
the isomeric pyrogallolcarboxylic acid tnmethyl ether has brought 
to light some interesting points. . , ., , . 

The action of nitric acid on gallic acid tnmethyl ether has ta 
investigated by Scb.ffer (Ber., 1892, 25, 721), who observe k 
displacement of the carboxyl group. Quite recently and bet « 
the experimental results of the author and their tto 

appeared the communication of Thoms and Siebelmg (B 
44, 2115) on the same subject. A thoroughly exhaustive exam® 
tion of the products, however, does not appear to ave 
attempted. The action of nitric acid at 50-70 , the. a® 8 
'either concentrated (D 1'4) or dilute, or in acetic = acid l* - 
■ always gives a mixture of 5-nitropyrogallol tnmethyl eth 
nitrogallic acid trimethyl ether : 

OMe OMe 

Me</\>Me MeO^O* 18 Ms0 | 1°“' 

NO, 


X/ M 

CO.H 


\/ 

00. H 
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The largest yields of 5-nitropyrogallol trim ethyl ether are obtained 
in acetic acid solution, and it is worthy of note that many of these 
displacements take place most readily when the nitration is carried 
out in that solvent, and Siebeling (be. cit.), using fuming 

nitric acid in acetic acia solution, found that at -15° the chief 
product was 5-nitropyrogallol trimethyl ether, whilst on wanning 
5 : 6-dinitropyrogalIol trimethyl ether was obtained, nitration of the 
previously-formed mononitro-compound evidently taking place. The 
author has also found what is probably 5 : 6 -dinitropyrogallol 
trimethyl ether among the nitration products, The compound 
melted at 118° (Thoms and Siebeling give 119°), and was insoluble 
in dilute alkalis. The point, however, is being re-investigated. It 
foes “O* a PP ear to bave been previously observed that nitrogallic 
K id trimethyl ether is formed by the direct nitration of gallic 
icid trimethyl ether. The acid, however, has been prepared by 
Poliak and Feldscharek (MomUh., 1908, 29, 135) by the hydro 
ysis of its ethyl ester, and again in exactly the same way by Thoms 
md Siebeling. 

In addition to the above-mentioned compounds, there was isolated 
urge amounts of oxalic acid, a dibasic acid, C 1 B H„0, 3 N and a very 
imali amount of an acid melting at 154'5°. The question of the 
Inplacement of methoxyl groups by nitro-groups was also con- 

ladtten prace CTldenCe ” ° btainab,e that an y such ^placement 

The orientation of 5-nitropyrogallol trimethyl ether was accom- 
ilished by Graebe and Suter (Annulen, 1905, 34 0 222) thus 
.roving that the nitrogroup had displaced the carboxyl group 
md that it had not arisen from the nitrogallic acid trimethyl ether 
,y the elimination of carbon dioxide. The following scheme shows 
uite clearly the proof of the position of the nitro-group : 

°\ Me pci 0Me OMe OMe 

M ( V%sfM «0 A 0 Me-“> Me 0 /\ 0 Me ?; + - MeO^OMe 


V 

COjH 

I 


\/ 

CO-NH„ 




H.VOj 


\/ 

N0 2 
+ ' 


n^dftLT! ailtb0r . haa re P eated this w°rk, and confirmed it. 
Aer were prenareT? 1 "™ 8 ° f - 5 - acet y lam “<>Pyrogallol trimethyl 

two meth xst rr s of the , bMe obtained by the 

identical Thus tW n Sr ™’ and were ft>nnd bf > 
icid on *alLl u ! " 0 donbt that the action of nitric 

he carboxyl yrmf ^ reSUltS “ the displacement of 

S rou P by the nitro-group. 
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In considering displacements °f groups of this kind by 
acid one obvious explanation suggests itself, namely, that ft, 
organic acid loses carbon dioxide, forming the parent phenol ether, 
which then undergoes substitution in the «ual way : 

OMe OMe ** OMe 


MeO./^OMe 


, r 

CO,H 


Meo/^OMe 

\/ 


MeO 


Y^OMe, 


V 

NO, 


and in the case of aldehydes and ketones that the side-chain,, 
formyl and acetyl, undergo a preliminary oxidation to carboxyl. 
This view is home out by the fact that carbethoxyl groups dor* 
undergo this substitution. Salway ( lot . cit., p. 1159), however, k 
pointed out that, in the case of aldehydes, this view is untenable, 
and a consideration of the products of nitration of gallic acid 
trimethyl ether apparently points to the fact that it is aft 
inadmissible in the case of organic acids, if gallic acid tnmethyl 
ether can be taken as representative of this class of reaction. 

The action of nitric acid on pyrogallol trimethyl ether gives tft 
to a mixture of 3 : 5 -dimethoxy-p-benzoquinone, as well as 5-nitro- 
nvrogallol trimethyl ether : 

0 OMe OMe 

Med/ x OMe MeOf^OMe 


Meo/\)Me 


V 

o 


+- 


\/ 


K 

NO, 


(Will Ber 1888, 21, 613; Schiiier, Ber., 1892 , 25, 725; Grad* 
and Hess" Annaltn, 1905, 340, 232; Poliak and Goldstein, 
VonnMh 1908, 29, 137). Formation of 3 : 5-diethoxy-p-ba* 
ouinone also occurs during the nitration of pyrogallol triethyl etto 
(Poliak and Goldstein, Momtsh., 1908, 29, 137). If, then, then 
is during the production of 5-nitropyrogallol trimethyl ether ft® 
gallic acid trimethyl ether any intermediate formation of PJ# 
trimethyl ether, as such, it would be expected to show itself by to 
occurrence of 3 : 5 -dimethoxy-p-benzoquinone among the prod«> 
of nitration. This, however, is not the case; a most exhaust® 
'search failed to reveal the presence of this quinone. Schifier 
states that the nitration of gallic acid trimethyl ether produce! 
quinone. It may be concluded then that the course of 
reactions is one of direct substitution of the carboxyl or 6 
group by the nitre-group. 

In studying the rather scanty literature of reactions of this Jl 
it was noticed that the substitution of the acyl group always? 
rise to the same nitrophenol ether as that produced by the m 
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the phenol ether itself. This is very clearly brought out if the 
’ bstitution of veratrole is compared with that of its derivatives , ' 
'“(•trie acid and veratraldehyde. The nitro-gronp enters either 
' pogitions 4 or 5. In the case of veratrole this gives rise to 
■he one derivative, 4- of 5-nitroveratrole : 


MeO! 


,oA 


MeO, 

MeOl 


/\ 


— ^ 


MeO; 

MeO! 


|NO, 


/NO, mev/Vy 

»hsre«s in veratroles already substituted in positions 4 or 5 it 
»ives rise to a mixture of nitro-eompounds ; 

MeoAc°a H - MeoAcO.H , MeoAiNO, 


MeO x yNO, 

MeO/^CHO 

MeOiylNO, 


<- 


MeO! 


j r 
V 


MeOf 'CHO 
MeOi^y 


MeOlj 

Mso/NnO, 


MeO! 


J . 
V 


Homocatechol dimethyl ether and its ketone, 4 : 5-dimethoxy- 
o-methylacetophenone, give the same nitrobomocatechol dimethyl 
ether : 

MeoA ^ MeoA NO » ^ MeO./^COMe, 

MeOl^jMe ^ MeOl^Me MeO^'Me 

also methyl ipiperonylate and methyl hydrogen hydrastate show n 
similar behaviour: 



It would seem very probable from these examples that the sub- 
ititution of acyl groupings by the nitro-group is conditioned by 
hose forces in the molecule which direct the entrance of a nitro- 
jroup in the parent phenol ether, and that the substitution of the 
more complex group differs only in degree from that of hydrogen. 
That equal amounts of nitroveratric acid and nitroveratrole are 
lot produced by the nitration of veratric acid is due to the more 
nobile hydrogen atom being more easily substituted than the 
leavier carboxyl. It must uot be forgotten, however, that the 
:arboxyl group itself exerts a definite directive influence as against 
hat of the hydrogen atoms, but it would appear that its influence 
* small when compared with that of the methoxyl groups. The 
lireetive power of the two methoxyl groups in veratrole would appear 
*> k® sufficiently powerful to suppress that of certain other substr- 
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tuents, and to cause substitution to take place in the manner 
described. 

One consequence of the displacement of acyl groups being,, similar 
to that of hydrogen is that the substitution of the more complex 
groups should obfey those laws which govern the ordinary substitu- 
tion in the benzene ring. Just as the action of nitric acid on the 
hydrogen atoms of substituted benzenes results in a selective action 
and by doing so has given rise to the well known ortho-, para-, and 
meta-rules of substitution, so ought this selective action to be 
observed when the more complex groups are substituted. Thus, 
if the carboxyl group, etc., occupies a position which would not he 
substituted by a nitro-group in the parent phenol ether, then that 
group will be inactive towards nitric acid. Cases in which the 
action of nitric acid has been studied in this way are few in 
number, and are confined to derivatives of phenol. 

The positions in phenol reactive to nitric acid are the positions 
2:4:6. Consequently it would be expected that groups occupying 
the positions 2:4:6 would be substituted by the nitro-group, and 
that those occupying the inactive positions 3 : 5 would remain 
unsubstituted ; and this is found to be the case. Salicylic acid 
on continued nitration yields picric acid, the lighter and more 
mobile hydrogen atoms being first displaced, and finally the 
carboxyl group itself (Hiibner, Annalen, 1879, 195 , 31; Hiibner, 
Babcock, and Schaumann, Ber., 1879, 12, 1346; Schiif and Nasino, 
Annalen, 1879, 198 , 258; see also Beilstein, Handbuch, IV., 1490). 
Couraarin in a similar manner gives picric acid (Delaude, Annalen, 
1843, 45 , 337), and derivatives of yj-coumaric acid also on nitration 
yield «-trinitropbenol, for example, carthamine (Kametaka and 
Perkin, Trans., 1910, 97 , 1419). On the other hand, anthraflavic 
acid on nitration gives tetranitroanthraflavic acid, and finally 
2 : 4 : 6-trinitn>m-hydroxybenzoic acid (Scbardinger, Ber., 1875, 8, 
1490) : 


CO 

oif// 'b/X 

0 I I I ! ( 

x/x/x/ 

co 


NO, 


OH 
OH-> NO, 


/YYVo, OHi^XcO.l 


III!: 


OH 


CO NO. 


'NO^yNO, 


A still more striking example is the action of nitric acid on 
carminic acid, which contains the groupings : 
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The groups occupying the active positions 2:4:6 are substituted 
by intro-groups, either direct or after oxidation, whilst groups in 
the inactive positions 3:5 remain unsubstituted, and give rise to 
trinitrohydroxy-m-toluic acid (Kostanecki and Niementowski, Ber. } 
1885, 18, 253): 


OH 

no/Nno, 

ch 3 I x/ !co„h • 

NO, 

In order to gain more evidence on this important point it was 
deemed advisable to select a compound in which a carboxyl or 
aldehyde group occupied an inactive position in a molecule contain- 
ing a large number of methoxyl groups, and to investigate the 
action of nitric acid on it under varying conditions. The presence 
of a large number of methoxyl groups would cause the carboxyl or 
aldehyde group to be more sensitive to the action of nitric acid 
(compare Salway, loc. cit., p. 1159), and thus it would be possible 
to determine easily whether any substitution bad taken place. The 
compound chosen was pyrogallolcarboxylic acid trimethyl ether (I) : 


OMe 

OMe 

l/^OMe 

Meo/NoMe 

lJco,n 



NO, 

(I) 

(II.) 


The action of nitric acid on this compound docs not appear to 
have been previously studied. The nitro-acid (II), however, has 
been prepared by Poliak and Goldstein (Anruden, 1907, 351, 161) 
by nitrating methyl pyrogallolcarboxylate trimethyl ether, with 
subsequent hydrolysis. 

The action of concentrated nitric acid in the cold, either alone 
or in acetic acid solution, results in the formation in almost quanti- 
tative yield of nitropyrogallolcarboxylic acid trimethyl ether. The 
use of the methyl ester of pyrogallolcarboxylic acid to prevent any 
possible carboxyl substitution taking place is unnecessary. The 
product obtained direct from the nitration of the free acid was 
completely soluble in sodium carbonate, and possessed the correct 
melting point. When, however, the action of hot nitric acid was 
investigated, it was found that a very small amount of a neutral 
substance was obtained, in addition to the nitro-acid. This melted 
at 118°, and was in all probability (see p. 1596) 5 : 6-dinitrqjijTo- 
gallol trimethyl ether. No trace of 6-nitropyrOgalIol trimetbyletber 
was observed. This compound has been prepared by Einhora, 
Cobliner, and Pfeiffer (/}«*., 1904, 37, 117), and melts at 44° 
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(compare also Thoms and Siebeling, lot. cit.). The formation of 
5 : 6-dinitropyrogallol trimethyl ether is in accordance with the views 
expressed in this paper; the carboxyl group in nitropyrogallolcarb- 
oxylic acid trimethyl ether occupies the position in 5-nitropyrogallo] 
trimethyl other active towards a nitro-group, and iB in consequence 
substituted : 


OMe 



OHe 


MeOr / NoMe 


NO, 


OMe 

Meo/NoMe’ , 
^00,H 

NO, 


whereas when not occupying the inactive position as in pyro- 
gallolcarboxylic acid trimethyl ether, it remains unaffected by the 
nitric acid, although the isomeric gallic acid trimethyl ether 
undergoes substitution in a very marked manner. 

It would seem very probable, then, by these examples that the 
substitution of acyl groups is governed by the same forces in the 
benzene nucleus which control the substitution of the hydrogen 
atoms in the parent phenol ether. The groups *H, ‘CHO, *CO, 
•CH 3 , *C0 2 H apparently form a series, any member of which can 
be substituted by the group *N0 2 . It remains to be seen how far 
this series can be extended, and work is in progress to determine 
this point. As regards the actual mechanism of the substitutions, 
it is of interest to note that if the nitrations are carried out in the 


cold in presence of a trace of hydrogen peroxide, the expected 
substitution does not take place. Gallic acid trimethyl ether, on 
treatment with concentrated nitric acid in presence of a trace of 
hydrogen peroxide, does not yield any 5-nitropyrogallol trimethyl 
ether. This interesting observation, which may turn out to be 
of great practical utility, is at present being studied, and the results 
will shortly he laid before the Society. 


Experimental. 

Action of Nitric .A cid on Gallic Acid Trimethyl Ether. 

In order to investigate thoroughly the action of nitric acid on 
gallic acid trimethyl ether, and to observe if any formation of 
3 : 5-dimethoxy-j>benzoquinone occurred, the reaction was carried 
out under the following conditions. 

X- — Fifty grams of gallic acid trimethyl ether were added in 
small quantities at a time to 100 c.c. of concentrated nitric acid 
(D 1'4). A vigorous reaction took place with rise of temperature, 
carbon dioxide and nitrous fumes being rapidly evolved. The 
temperature, however, was not allowed to rise above 50°. When 



AR0MATK3 HYDROXy-COMPOUNtiS. PART I. 1598 

all the g^Uic acid triraethyl ether had been added, the reaction was 
completed by allowing the mixture to remain at room temperature 
for an hour. It was then diluted with water, and the precipitated 
substances were collected. The 5-nitropyrogallol trimethyl ether 
(A) was purified from the accompanying carboxylic acids by dis- 
solving the latter in dilute sodium carbonate solution, and washing 
the residue well with water. In this way there was obtained 
9 o grams of 5-nitropyrogallol trimethyl ether. The sodium 
carbonate washings on acidification yielded 7 grams of an acid 
mixture (B) (p. 1595). 

II. — Gallic acid trimethyl ether was heated with dilute nitric 
acid (1 :4) until the vigorous reaction which set in had subsided. 
In this case the temperature was not allowed to rise above 70°. 
The solid products which separated on cooling were collected, and 
treated as described in method I. Fifty grams of gallic acid 
trimethyl ether in this manner gave 11 grams of crude 5-nitropyro- 
gallol trimethyl ether (A) and 2 grams of an acid mixture (B). 

III. — In this case gallic acid trimethyl ether was dissolved 
in glacial acetic acid, and an excess of nitric acid added. The 
reaction again was very vigorous, but the yield of neutral 
compounds obtained on dilution was much larger under these 
conditions. From 50 grams of gallic acid trimethyl ether were 
obtained 26 grams of crude neutral compounds (A) and 8 grams 
of an acid mixture (B). 

The filtrates (C) from these nitration experiments were mixed 
and investigated as described on page 1596. 

Examination of 5 -Nilrojtyrogallol Trimethyl Ether (A). 

The whole of the crude 5-nitropyrogallol trimethyl ether obtained 
from the above-described experiments - was purified by crystallisa- 
tion from absolute alcohol, from which it separated quite readily 
in the characteristic pale yellow needles, melting at 99°. The 
residues on complete evaporation of the alcohol yielded a small 
amount of a substance, which when crystallised from dilute acetic 
acid melted at 88 — 89°. When freshly prepared it consisted of 
almost colourless needles, which on drying and exposure to light 
were converted into a yellow, amorphous-looking powder. The 
amount, however, was too small to permit of further investigation, 
and it is very doubtful if a pure substance was isolated. 

Gallamide Trimethyl Ether , C fi H 2 (OMe) 3 ‘CO , NH 2 . 

This compound has been previously prepared by the methylation 
of gallamide (Marx, Annalen , 1891, 263, 250), and by passing dry 
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ammonia gas into a benzene solution of gallyl chloride trimethyl 
ether (Graebe and Suter, A nnalen, 1905, 340, 222). ItB prepara- 
tion, however, is easily effected by pouring a large excess of concen- 
trated aqueous ammonia on to freshly prepared powdered gallyl 
chloride trimethyl ether, when the amide separates as a white, 
insoluble solid. It is collected, washed with cold water, and 
purified by crystallisation from 90 per cent, alcohol. It melts at 
157°. (Found, N=6'7. Calc., N=6’6 per cent.) 


5-Actiylam in o py rognllol Trimetkyl Ether, 
C 6 H„(OMe) 3 -NH-CO-CH s . 

The base 5-aminopyrogallol trimethyl ether was prepared (a) by 
the action of freshly prepared sodium hypochlorite on gallamide 
trimethyl ether (Graebe and Suter, Annalen, 1905, 340, 222); 
(6) by the reduction of 5-nitropyrogallol trimethyl ether (Will, 
Ber., 1888, 21, 613). 

A mixed melting-point determination made with specimens of the 
base prepared by both methods gave the same melting point as 
that shown by each constituent. o-Acetylaminopyrogallol trimethyl 
ether is easily obtained by warming the base with acetic anhydride 
on the water-bath for an hour, cooling, and then pouring into 
water. It crystallises from alcohol in small needles, which soften 
at 110°, and finally melt at 127°, and contains one molecule of 
water of crystallisation : 

0-1354 gave 0-2676 CO s and 0 0812 H.O. C = 53 9; H=66. 

0-1434 „ 7 5 c.c. N 2 (moist) at 20° and 756 mm. N=5’9. 

C 11 H 1S 0 4 N,H 2 0 requires C=54'3; H=6’9; N = 5'7 per cent. 

A direct determination of the water of crystallisation does not 
give a very satisfactory result, as even when kept at 100° there is 
considerable decomposition if the heating is continued for any 
length of time. The figures, however, show the presence of one 
molecule of water of crystallisation if the rate of the loss of water 
is taken into account : 

0 2997, on heating at 101° for one hour, lost 0'0214. 

-0-2997, „ „ 101° „ two hours, „ 0'0224. 

Loss at end of first hour=7‘2 per cent. 

„ „ second „ = 8*2 „ 

C n H 15 0 4 N,H 2 0 requires ioss=7'4 per cent. * 

The acetyl group is not hydrolysed by warm dilute aqueous 
potassium hydroxide. 

The same acetyl derivative is produced from specimens of base 
prepared by either methods (a) or (h). This was confirmed by the 
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method of mixed melting point. Graebe and Suter ( lot . cit.) give 
the melting point of 5-acetylaminopyrogallol trimethyl ether aa 
124°, but no analysis of their product is given. 

Examination of the Acid Mixture (B). 

Isolation of Nitrogallic Acid Trimethyl Ether, 

OMe NO; 

Met)/ ^>COjH. 

OMe" 

The crude acid mixtures from the three previously described 
.nitration experiments (p. 1593) were mixed together, and the nitro- 
gallic acid trimethyl ether was separated from its accompanying 
impurities by crystallisation from benzene, it being almost insoluble 
in the cold solvent. It was identified by means of its melting point 
(163 — 164°) and analysis. (Found, C=46'7; H=41. Calc., 
C=46’6; H=4 '2 per cent.) 

This acid has previously been described by Poliak and Feldscharek 
(Monatsh., 1908, 29, 139), who obtained it by the hydrolysis of its 
ethyl ester, a compound prepared by the nitration of ethyl gallate 
trimethyl ether. It seems, however, to have escaped observation 
that it is one of the products of the direct nitration of gallic acid 
trimethyl ether. 

Nitrogallic acid trimethyl ether is esterified only with great 
difficulty. 

Nitro gall amide trimethyl ether is readily prepared by mixing 
nitrogallic acid trimethyl ether with a small excess of phosphorus 
pentachloride in presence of a little benzene and warming slightly. 
A gentle reaction sets in, and at the end of two hours the semi- 
solid mass is poured into a large excess of concentrated aqueous 
ammonia, when the amide separates as a solid mass. It crystallises 
from alcohol in pulpy masses of needles, melting at 182 — 184°: 

0 1339 gave 0 2323 C0 2 and 0 0529 H,0. C = 473; H = 4 4. 

Ci 0 H 12 O 6 N 2 requires C = 46'9; H = 4’6 per cent. 

Isolation of an Acid, C 18 H 17 0 13 N. 

The benzene mother liquors from the separation of the nitrogallic 
acid trimetkyl ether were evaporated to a small bulk, and an equal 
volume of 1 ijght petroleum was added. The yellow precipitate which 
formed was collected and purified by crystallisation from water 
until further crystallisation ceased to alter its melting point. The 
acid separates from water in almost colourless nodules, which 
rapidly turn yellow on exposure to light, and melt at 136 — 137°: 
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0 1297 g&ve 0 2245 CO s and 0 0455 H s O. C=47'2; H=37. 

O' 1591 „ 4'8 c.c. N« (moist) at 24° and 756 mm. N=f3'3. 

C,„Hj 7 0 13 N requirea C=47'5; H=3'9; N=3'l per cent. 

A determination of the basicity gave the following results : 

0-1307 required for neutralisation 0'0223 NaOH, whilst the same 
weight of a dibasic acid, C 18 H 17 0 13 N, requires 0-0227 NaOH. 

Examination of the Filtrate (C). 

The aqueous residues from the nitration of gallic acid trimethy] 
ether, amounting to about two litres, were combined and evapor- 
ated on the water-bath to about half their bulk, and then Bet 
aside in a cold air chamber to crystallise. After keeping overnight, 
a mass of crystals separated, which on collection wa3 found to 
consist of oxalic acid mixed with a small amount of the acid- 
C 18 H 17 0 ]3 N (p. 1595), the two acids being easily separated by means 
of warm water. A further evaporation and cooling resulted in 
the separation of more oxalic acid, but in this case free from the 
acid C ls H 17 O l3 N. In all, there were isolated about forty grama of 
oxalic acid. 

halation of 5 : 6-Dinitropyrogallol Trimethyl Ether, 

OMe N0 2 
Me(>/ )N0 2 . 

OMe 

The remaining nitric acid was then removed by repeated evapora- 
tion and dilution, when there gradually separated a very small 
amount of a colourless, flocculent precipitate. This, on crystallisa- 
tion from alcohol or acetic acid, melted constantly at 118°, and 
any further treatment failed to alter its properties. Thoms and 
Siebeling give the melting point of 5 : 6-dinitropyrogallol trimethyl 
ether as 119°, and state that the melting point given by Will (126°) 
is too high. As the compound (m. p. 118°) agreed in properties 
with the 5 :6-dinitiopyrogallol trimethyl ether described by Thoms 
and Sieheling {Ber. t 1911, 44, 2123), this, taken in conjunction 
with the method of preparation and the fact that the same 
compound is also formed by the action of hot nitric acid on pyro- 
gallolcarboxylic acid trimethyl ether (see p. 1597), is taken provi- 
sionally as evidence of its constitution. The point, however, will 
be re-investigated. 

Isolation of an Acid M citing at 154'5°. — The residues after the 
separation of the above-described substance were evaporated to 
dryness, triturated with cold sodium carbonate solution, and 
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filtered, Ti»e fiitrate on acidifying slowly deposited a small quantity 
of an acid, which after two crystallisations from water melted 
sharply at 154’5°. The amount, however, was too small to permit 
of further investigation. 

Thus from 150 grams of gallic acid trimethyl ether there was 
obtained nearly 110 grams of products, and a most exhaustive 
search had failed to detect the presence of 3 : 5-dimethoxy-p-benso- 
quinone, even in the slightest trace. Under conditions identical 
w it,h those obtaining in the experiments just described, the action 
of nitric acid on pyrogallol trimethyl ether yielded large amounts 
of this quinone (compare Graebe and Hess, Annalen, 1905, 340, 
232). 

Action of Nitric Acid on Pyrogallolcarboxylic Acid Trimcthyl 
Ether. 

The action of nitric acid on pyrogallolcarboxylic acid trimethyl 
ether was studied under the following conditions : 

I. — Two grams of acid were dissolved in excess of concentrated 
nitric acid, and the solution kept cold by a stream of water. There 
is no violent reaction, as in the case of gallic acid trim ethyl ether. 
At the end of fifteen minutes water was added, and the clear liquid 
was allowed to remain for some hours in the cold air chamber, 
when there slowly separated a mass of faintly yellow crystals. 
These were found to be completely soluble in cold dilute sodium 
carbonate solution, and a melting-point determination showed them 
to consist of pure nitropyrogallolcarboxylic acid trimethyl ether. 

II. — Two grams of the acid were dissolved in acetic acid, and to. 
this solution was added the nitric acid, the whole being allowed to 
remain at room temperature for fifteen minutes. The crystalline 
product which separated on dilution was found to consist entirely 
of nitropyrogallolcarboxylic acid trimethyl ether. No neutral 
compounds were observed. 

III. — The action of hot concentrated nitric acid on pyrogallol* 
carboxylic acid trimethyl ether, however, results in the production 
of a very small amount of a substance insoluble in cold dilute 
sodium carbonate solution, as well as the nitro-acid. From two 
grams of pyrogallolcarboxylic acid trimethyl ether there was 
obtained enough neutral substance to permit of its crystallisation 
and a determination of the melting point. Itr crystallised from 
alcohol in colourless needles, melting at 118°, and was found to be 
identical with the 5 : 6-dinitropyrogallol trimethyl ether obtained 
by the nitration of gallic acid trimethyl ether (p. 1596). 

The aqueous residues from the above experiments were mixed 
together and evaporated on the water-bath. These separated from 
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the solution a further amount of 6-nitropyrogallolcarboxylic acid 
trimethyl ether. The mother liquors were then completely evapor- 
ated, and the small residue was extracted with cold dilute sodium 
carbonate solution. This on acidifying yielded a small amount of 
an acid, which softened at 90°, and finally melted at 100°. 

In conclusion, I desire to thank the Research Fund Committee 
of the Chemical Society for the grant which has defrayed the cost 
of this investigation, and also to thank Dr. J. W. Walker for the 
kindly interest he has taken during the progress of this work. 

MacDonald Chemistry and Mining Building, 

McGill University, Montreal. 


CLXXX . — Trialkylammonium Nitrites and Nitrites of 
the Bases of the Pyridine and Quinoline Series. 
Part II. 

By PanciUnan Neogi, M.A. 
a-Ficolinium Nitrite. 

An ice-cold solution of a-picolino hydrochloride was treated with 
silver nitrite in a bottle immersed in melting ice. The filtered 
solution did not liberate any iodine on the addition of potassium 
iodide, but on the addition of an acid, iodine was copiously set free. 
The volume of nitrogen obtained by the “urea*' method was 
identical with the volume of nitric oxide obtained by the Crum- 
Frankland method, showing that a pure nitrite was formed in the 
solution. Very little free nitrous acid was present in the cold 
solution, as practically no nitrogen was evolved by treating an 
aliquot part of the liquid with carbamide alone in the Crum 
nitrometer without the addition of dilute sulphuric acid. 

An ice-cold alcoholic solution of the nitrite when evaporated to 
dryness in a vacuum desiccator over sulphuric acid, surrounded with 
broken ice, yielded colourless, needle-shaped crystals, which on 
examination were found to consist of a mixture of a-picolinium 
nitrite and nitrate. 

Quinolinium Nitrite. 

An ice-cold solution of the nitrite was prepared in the same 
manner as above. No iodine was set free on the addition of 
potassium iodide alone, hut on the addition of a dilute acid, iodine 
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was copiously liberated. The cold solution gave equal volumes of 
nitrogen and nitric oxide by the “ urea ” and Crum-Frankland 
methods. A small quantity of nitrogen was collected ‘when an 
aliquot part of the cold solution was treated with carbamide without 
the addition of dilute sulphuric acid, showing the presence of vei^ 
small quantities of free nitrous acid. 

An ice-cold solution of the nitrite when evaporated in a vacuum 
desiccator over sulphuric acid surrounded with broken ice -gave a 
liquid which was found to be quinoline. The nitrite which un- 
doubtedly exists in solution has not been obtained in the solid 
condition. 

Piperidinium Nitrite , C^NHjj.HNOo- 
Ray and Rakshit (Proc., 1911, 27, 71) have prepared dimethyl- 
ammonium nitrite, a nitrite of a secondary alkylamine. Experi- 
ments were undertaken to see if piperidine, a secondary base of the 
pyridine series, would form a nitrite. The hydrochloride of the base 
was treated as usual with silver nitrite at the ordinary temperature. 
The resulting solution was neutral, and copiously liberated iodine 
on the addition of an acidified solution of potassium iodide. The 
solution could be concentrated on the water-bath to a small bulk, 
and when evaporated to dryness in a vacuum desiccator over 
sulphuric acid yielded colourless plates. The crystals were extremely 
hygroscopic, very soluble in water or alcohol, hut very sparingly 
so iu ether. The salt was fairly stable, and on keeping in the 
desiccator remained unchanged for a long time. The salt was 
analysed by the “ urea ” method : 

0 4108 gave 76'0 c.c, N 2 (made up to 20 c.c. with water, of which 
1 c.c.=3'8 c.c. N s ) at 27° and 750 mm. N('‘nitritic”) = 10'05. 
C 5 HuN,HN 0 2 requires N(" nitritic ”)=A0’6 per cent. 

Sublimation and Decomposition of Piperidinium Nitrite. 

The crystals were heated under diminished pressure in a long 
tube immersed in a sulphuric acid bath. When the temperature 
was about 75° and the pressure was 10 — 20 mm., small crystals 
began to appear in the upper part of the tube. The temperature 
was kept between SO 1, and 100°, when the salt slowly* sublimed to 
form a white crust on the upper part of the tube. The sublimed 
salt was found to be piperidinium nitrite. 

When, however, the temperature was raised to 110° the salt 
began to melt, and at 120° the whole of it was turned into a 
reddish-yellow liquid. The temperature was raised to 140° in order 
to ensure the complete decomposition of the nitrite. The liquid 
was moderately soluble in water, readily gave Liebermann’s reaction, 
VOL. XOIX. 5 St 
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Mid boUed. with charring itt about 216°r no liquid waa .thus 
nitrosopiperidine. The decompoeition of piperidinium nitrite is 
represented by tbe following equation : 

C 5 H 11 N,HNO 2 =C 5 H 10 N-NO + H 3 O. 

Kay and Rakshit (Proc., 1911, 27, 122) have shown that dimethyl, 
ammonium nitrite decomposes on heating, forming nitrosodimethyl- 
amine, although without sublimation. Piperidinium nitrite was 
found to volatilise with steam under diminished pressure in 
appreciable quantities. 

Pyridine Methonitrite, C 6 H 5 N,CHj*N0 2 . 

The bases of this series form additive compounds with alkyl 
iodides. The following experiments show that theee additive 
products yield nitrites of a fairly stable character. The iodides 
should be prepared at the time of the preparation of the nitrites, 
as otherwise they gradually turn yellow and then red on keeping 
for some days. 

A solution of pyridine methiodide was treated with silver nitrite 
in the usual manner. The filtered solution was neutral, and 
liberated iodine copiously from an acidified solution of potasBinm 
iodide. The solution could he concentrated to a small bulk on the 
water-bath, and when kept in a vacuum desiccator over sulphuric 
acid gave a reddish-yellow liquid, which was found on analysis to 
he pyridine methonitrite : 

0 5404 gave 98 0 c.c. N 2 (made up to 20 c.c. with water, of which 
lc.c. = 4-9c.c.N 2 ) at 27° and 752 mm. N(“ nitritic ”)=9'8. 
C.-,H 5 N,CH 3 ’NO : requires N(nitritic)=10’0 per cent 
The nitrite was very soluble in water or alcohol, and almost 
insoluble in ether. 

Piperidine M ethonitrite, CgNHujCHj-NOg. 

The solution of the nitrite was prepared in the usual manner. 
It was neutral, and could he concentrated on the water-bath to a 
small bulk. On evaporating the solution to dryness in a vacuum 
desiccator over sulphuric acid, the nitrite was obtained in colourless 
plates : 

01766 gave 32’0 c.c. N 2 (made up to 10 c.c. with water, of which 
1 c.c. =3' 2 c.c. Nj) at 28° and 754 mm. N(“ nitritic ”)=9'8. 
C.IIjjN, CH.-NO. requires N(“ nitritic ”) = 9'5 per cent. 

The crystals were extremely hygroscopic, very soluble in water 
and alcohol, and sparingly so in ether. 
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’icofwis Utthonilrite, CHj'CsNHoCHj’NOj. 

The solution as prepared in the usual way was colourless, but 
on evaporation to a small bulk on the water-bath or in a vacuum 
desiccator over sulphuric acid gave a red liquid, which ultimately 
solidified to red fibrous crystals. The red colour is due to the 
presence of an impurity, and the crystals are really colourless : 

0'2024 gave 32'0 c.c. N 2 (made up to 10 c.c. with water, of which 
1 c.c.=3'2 c.c. Nj) at 27° and 750 mm. N(“ nitritic ”)=8'59. 

C e H 7 N,CH 3 ‘N0 2 requires N(“ nitritic ”) = 9'09 per cent. 

The crystals were very hygroscopic, very soluble in water or 
alcohol, and insoluble in ether. 

Quinoline itethonitrile, C 8 NH 7 ,CH 8 *N0 2 . 

The solution of this nitrite was at first colourless, but during 
concentration and exposure to air gradually changed to orange, 
then red, and finally dark red. The crystals of tho same colour 
obtained in the vacuum desiccator were very hygroscopic, very 
soluble in water or alcohol, and sparingly so in ether : 

0‘1540 gave 15'9 c.c. N» at 27° and 750 mm. N(" nitritic ”) = 5'6. 
CjHjNjCHj'NOj requires N(“ nitritic”) = 7 '3 per cent. 

The low value is due to liberation of carbon. 

Tho action of heat on these compounds is being studied, and 
the examination of other nitrites of this series is being continued. 

Chemical Laboratory, IUjshahi College, 

Ka.ish a H[, Eastern Bengal, Inima. 


CLXXXI . — Ionisation in Non-aqueous Solvents. Part I. 

By Harry Medforth Dawson and May Sybil Leslie, M.Sc. 

In this paper an account is given of observations which show the 
occurrence of unexpected ionisation phenomena in non-aqueous 
solutions of perhalogen salts. The nature of the solutions, which 
are obtained when iodides of the alkali metals or ammonium 
radicles together with iodine are dissolved in nitrobenzene, has 
already been examined in some detail, and evidence in favour of 
the existence of definite polyiodides of the types MI 3 , MI S , MIj, 
|pd MIj has been adduced (Dawson, Trans., 1908, 93, 1308). Such 
polyiodide solutions are good conductors of electricity, and by 

5 M 2 
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means of conductivity and freezing-point measurement^ the degree 
of ionisation of the various polyiodides was determined (Dawson 
and Jackson, Trans., 1908, 93 , 2063). 

The collected data for nitrobenzene solutions ( loe . «?., p. 2068) 
indicate that in 0*1 molar solution the conductivity decreases 
slightly from the tri-iodide to the ennea-iodide, the decrease corre- 
sponding with the diminishing mobility of the polyiodide anion as 
its complexity increases. On the other hand, observations made 
with tetrapropylammonium iodide, which is the only iodide 
examined which is readily soluble in nitrobenzene, show that the 
conductivity of the simple iodide is somewhat smaller than that 
of the corresponding polyiodides. A similar, but much larger, 
difference was obtained with sodium, ammonium, potassium, rubi- 
dium, and caesium iodides when small quantities of ethyl alcohol 
were added to the nitrobenzene in order to obtain a solvent capable 
of dissolving the simple iodides sufficiently to yield O'OOff molar 
solutions. 

These observations appeared to warrant a further inquiry into 
the conductivity and ionisation relationships of the simple and 
polyiodides in other organic solvents. Measurements of the 
conductivity have therefore been made in methyl alcohol, ethyl 
alcohol, methyl acetate, ethyl acetate, benzonitrile, nitromethane, 
nitrobenzene, and acetic acid solutions. Potassium iodide was 
chiefly used as electrolyte, although a few measurements were made 
with tetraethyl- and tetrapropyl-ammonium iodide. 

In the following tables the conducting powers of the various 
solutions at 18° are expressed as molecular conductivities, and 
values are recorded for solutions in which the molar ratio of iodine 
to iodide (I 2 /MI) was respectively 0, 0'5, 1, 2, 3, 4, or some higher 
r number. The solvent, the iodide, and its molar concentration are 
indicated at the head of each table. 

Methyl Alcohol. 

0’1 Molar potassium iodide. 


Ratio Lj/KI 0 0*5 1 2 3 4 7 

Molecular conductivity... 62 *4. 66*6 67*0 64*0 60*4 68*9 54*9 

0 01 Molar potassium iodide. 

Ratio L/KI 0 0*5 1 2 3 4 7 

Molecular conductivity... 82*5 84*4 83*4 84*0 82*7 81*5 78*4 

0*01 Molar tetrapropylammonium iodide. 

Ratio L/N(C s H t ) 4 1 0 1 2 

Molecular conductivity... 73*5 64*7 61 *4 
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polyiodideB were found to be precipitated from the methyFaicohol 
solution of the tefcrapropylammonium salt when larger quantities of 


iodine were added. 

Ethyl Alcohol. 

0'05 Molar potassium iodide. 

Ratio WKI 0 0-5 1 2 3 4 7 

Molecular conductivity... 22*2 27*8 32'S . 317 31’5 307 28*9 

0*01 Molar potassium iodide. 

Ratio Ig/KI 0 0-5 1 2 3 4 7 

Molecular conductivity... 29 '6 34*0 38-3 38 -6 37 ‘8 37*2 36*2 


From ethyl alcoholic solutions of the substituted ammonium 
iodides, polyiodides were precipitated on the addition of relatively 
small quantities of iodine, and comparative measurements could not 
therefore be made in these cases. 

Methyl Acetate. 

0'01 Molar potassium iodide. 


Ratio lj/KI 0 0-5 1 2 3 4 7 

Molecular conductivity... 1 *1 5 9*85 1*5*2 2*2-4 24 6 25*7 27 *3 


Ethyl A relate (moist). 
O'Ol Molar potassium iodide. 


Ratio Lj/KI 0 0-5 1 2 3 4 7 

Molecular conductivity... 0*33 5*45 9'0 13*7 16-0 17'0 18*4 


In order to obtain a 0 01 molar solution of the iodide, it was 
necessary to add a little water to the ethyl acetate, and the solvent 
used in this series of measurements contained about 13 volumes 
per cent, of water. 

Ethyl Acetate (saturated with water at 18°). 

0‘1 Molar potassium iodide. 


Ratio IJKI 0 1 2 3 4 5 

Molecular conductivity — 15 7 227 24 '4 25-9 26 7 


These measurements were made because of the fact that expert 
ments relating to the chemical dissociation of the polyiodides in 
ethyl acetate solution were carried out, as will be seen later, with 
this concentration, and with solutions saturated with water. 
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Benzonitrile. 

0 01 Molar tetraethylammonium iodide. 


Ratio Ij/N(0jH b ) 4 I....... 0 05 1 2 8 

Molecular conductivity 31 *1 82*9 35’Q 84 '3 33*6. . 38*8 


Nitromethane. 

0 01 Molar tetraethylammonium iodide. 


Ratio Ij/NlCaH^I 0 0*5 1 2 3 «... 

Molecular conductivity 86*7 86*5 85*7 82 '0 79‘4 77*4 


Nitrobenzene. 

0'01 Molar potassium iodide. 


Ratio yKI ‘ 0 1 2 3 4 7 

Molecular conductivity (19) 27 '0 28*1 28*8 29 ‘2 29*7 


t 

According to Euler (Zeitsch. physical. Chern 1899, 28, 622), the 
molecular conductivity of potassium iodide in nitrobenzene at 
concentrations of 0 001, 00005, and 0 00025 mol. per litre is 19, 
19, and 19' 5 respectively. According to these numbers,* the 
molecular conductivity does not vary appreciably with the dilution, 
and therefore it may be assumed that 19 is the approximate value 
of the conductivity of the O'Ql molar iodine-free solution, which, 
of course, cannot be prepared by reason of the slight solubility of 
the salt. 

Acetic, Acid,. 

O' 01 Molar potassium iodide. 

Ratio Io/KI 0 12 3 4 

Molecular conductivity... — 2*08 3*05 3*6 3*05 

Before entering into a discussion of the relationships which are 
exhibited by the foregoing data, reference may be made to the 
question of polyiodide formation in the various solvents. In the 
case of aqueous solutions, irrefutable evidence in favour of the 
existence of tri-iodides has been brought forward, and various facts 
point to the formation of higher polyiodides as the concentration of 
the solution increases. From the value of the constant for the 
equilibrium KI S KI + I 2 in aqueous solution, it can be shown 
that in a 01 molar solution of the tri-iodide this would be disso- 
ciated to the extent of about 10 per cent., and in 0*01 molar 
solution to about 35 per cent. The chemical dissociation of the 
higher polyiodides is very much greater, and on this account water 
represents a solvent which is relatively unfavourable to the 
formation of perhalogen compounds. 
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On w$ qocer nana* mirooenzene la a solvent m which cnemicai 
dissociation of the polyiodides takes place to only a very limited 
extent, and on this account it has been possible to show the 
formation of definite compounds of the types MI S , MI 6 , MI 7 , and 
MI 0 in such solutions. The similarity in the solubility relation- 
ships (Dawson, Trans., 1904, 85, 467) exhibited by other organic 
solvents in comparison with nitrobenzene supports the view that 
more or less stable polyiodides of the same kind are also formed in 
these solutions. For an actual proof of this it would be necessary 
to carry out series of measurements similar to those whicl^have 
already been made in the case of nitrobenzene. Such experiments 
would afford information relative to the degree of stability of the 
polyiodides in the different solvents ; but this problem was obviously 
beyond the scope of the present investigation, and on this account 
it was considered sufficient to examine the polyiodide formation 
in one only of the solvents other than nitrobenzene. Ethyl acetate 
was chosen for this purpose, partly in consequence of the remarkable 
increase which takes place in the conductivity as the relative 
proportion of iodine to iodide increases, and also because of the 
facfrthat this solvent is only partly miscible with water. 

The method employed in the test for dissolved polyiodides was 
essentially the same as that already described in the investigation 
of nitrobenzene solutions (Trans., 1908, 93, 1312). Potassium 
iodide and iodine were dissolved in ethyl acetate, previously satur- 
ated with water at 18°, the quantities of substance weighed out 
being such as to give 0*1 molar solutions of the composition 
(Kl + Ia), (KI + 2I 2 ), (Kl-i-312), and (KI + 4Ig). Portions of each 
of these solutions were then carefully shaken up at 18° with 
appropriate quantities of a solution containing the equilibrium 
amount of potassium iodide dissolved in water, which had been 
previously saturated with ethyl acetate at the same temperature. 

When the shaking, incidental to the attainment of equilibrium 
between the two layers of liquid, is carried out in such a way that 
very Bmali drops are not formed, there is no difficulty attaching 
to the distribution experiments in the case of the first three 
solutions. The solution of the composition 0T molar (KI + 41^) is, 
however, very nearly of the same density as the corresponding 
aqueous solution, and although separation takes place after the 
preliminary agitations, it was found that the two layers soon 
coalesced to form a homogeneous liquid. On this account, the 
experiments with the (KI + 4L,) solution were not carried to 
completion. A similar coalescence was observed later in the case 
of the ethyl acetate solution containing iodine and potassium iodide 
in the ratio 3Ig : Kl. After about a fortnight, during which this 
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solution was allowed to remain in contact with ita equilibrium 
aqueous solution, the two liquids, although originally of appreciably 
different density, were found to have given rise to a single solution. 
This rather curious phenomenon has not been further investigated 
as yet. 

From the iodide and total iodine concentrations of the equili- 
brium aqueous solutions, it is possible to calculate the concentra- 
tion of free iodine by means of the constant for the equilibrium 
Klg^RI + Ig. At 18°, K=[KI][I 2 ]/[KI 3 ] is equal to 0*00115. 
It seqms likely, however, that the presence of ethyl acetate in the 
aqueous solution will alter to some extent the value of this constant, 
and for this reason the free iodine concentration can only be 
estimated approximately. 

The following table contains the data : 

Composition of aqueous solutions in 
equilibrium with the ethyl acetate solutions. 

Composition of Mols. KI Mols. iodine Mols. free iodine 
ethyl acetate solutions, per litre. per litre. per litre. 


0-1 mol. (KI + I*) 2-3 0*00010 0*00000005 

0*1 „ (KI +2I a ) 0*025 0*0015 0 00007 

0*1 „ (KI+3I S ) 0*008 0*0008 0 00011 


On account of the uncertainty attaching to the iodine distribu- 
tion ratio, the question of polyiodide formation is most conveniently 
examined by reference to the data in the fourth column of the 
table. If the order of magnitude of the iodine distribution ratio 
(about 200) is taken into consideration, it is evident that these 
numbers indicate that the first ethyl acetate solution contains a 
very stable tri-iodide, and that the other two contain respectively 
penta- and hepta-iodidc, which are chemically dissociated to but a 
comparatively small extent. 

In thus favouring the formation of polyiodides, ethyl acetate is 
very similar to nitrobenzene, and it is probable that compounds of 
the same series are formed in both solvents. As already mentioned, 
there are also good grounds for the assumption that similar poly- 
halogen compounds are formed in the other solvents which have 
been examined in regard to their electrical conductivity. 

Returning to the consideration of the electrical conductivities 
of the iodide and polyiodide solutions, it may be noticed that in 
nearly every instance the conductivity increases on passing from 
the iodide to the tri-iodide. In certain cases, for example, the 
0*05 molar solutions in ethyl alcohol, this increase is followed by 
a decrease of conductivity on passing to the higher polyiodides, 
whilst iu others, such as the methyl and ethyl acetate solutions, the 
higher polyiodides conduct very much better than the tri-iodide. 
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The relationships involved are clearly shown by means of the 
curves which are obtained when the molecular conductivity is 
plotted as a function of the iodine concentration. For two typical 
cases they are sufficiently evident from the following table, in 
which the conductivities of the various polyiodide solutions are 
expressed in terms of the conductivity of the iodide solution which 
is made equal to unity. 

Relative Conductivities of 0'05 Molar Solutions in Ethyl Alcohol. 

XL KI 3 . KI a . KI 7 . KI* , - 

1 1-48 1'43 1-42 1-36 

Relative Conductivities of O'Ol Molar Solutions in Moist Ethyl 
Acetate. 

KI. KI 3 . KI s . KT 7 . KI fi . 

1 23-7 36 0 42 1 44 ’7* 

* It is probably safe to infer that these ratios would be still greater in the case of 
anhydrous ethyl acetate. 

The variations in conductivity which are found in these cases 
may be conveniently compared with those exhibited by aqueous 
solutions. On the addition of successive quantities of iodine to an 
aqueous solution of potassium iodide, the conductivity decreases 
in a regular manner. Since the iodide and tri-iodide, which are 
alone involved in the case of the aqueous solution, are equally 
ionised (Dawson, Trans., 1901, 79, 238; Burgess and Chapman, 
Trans., 1904, 85, 1305; Bray and MacKay, J. Amer. Chem. Soc., 
1910, 32, 914), the observed fall in conducting power is due to the 
smaller mobility of the tri-iodide as compared with that of the 
iodide ion. As a result of this diminished mobility, the conduc- 
tivity of the tri-iodide is about 25 per cent, smaller than that of 
the iodide. 

I A similar influence of increasing anionic complexity may be 
expected in non-aqueous solvents, although the magnitude of the 
effect may be somewhat different. In contrast with aqueous 
solutions, however, the conductivity of potassium tri-iodide in the 
non-aqueous solutions is generally greater, and in certain cases 
enormously greater, than that of the iodide. In methyl and ethyl 
acetates, the conductivity of the higher polyiodides is also very much 
larger than that of the tri-iodide. 

There can he little doubt * that the observed variations in 

The fact that liquid iodine yields good conducting solutions when potassium 
mdide is dissolved in it (Lewis and Wheeler, Zeitsch. pkysikal. Chem., 1906, 66, 
179) cannot have much influence on the conductivities with which we are 
concerned. 
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conductivity are dueto differencaain extent tp whfeh ,th 6 
various electrolytes are ionised, and it is evident that in certain 
solvents these differences are remarkably large. 

The proof that the polyiodides of the alkali metals are ionised 
to a much greater extent than the simple iodide* in certain 
solvents, is of particular interest in connexion with Walden’s idea 
of a " normal ” electrolyte (Zeitsch. phytikal. Ciem., 1906, 64, 
129). This conception is in agreement with jthe fact that, in a 
given solvent, different binary salts of the type M'X' are ionised 
to nearly the same extent when the solutions are dilute. At 
moderate dilutions differences are exhibited by the individual salts, 
but these are very small in comparison with the vast differences 
in the extent to which the alkali iodides and the corresponding 
polyiodides are ionised in solvents such as methyl and ethyl acetate. 
The simple iodides, when dissolved in these esters, behave like 
weak electrolytes in comparison with the polyiodides. The corre- 
sponding differences between the iodides and polyiodides of the 
tetra-substituted ammonium bases are probably much smaller, as 
in the case of nitrobenzene solutions (Dawson and Jackson, Trans., 
1908, 93, 2071) which have been examined previously. For this 
solvent, the conductivity data indicate that the polyiodides of the 
alkali metals are normally ionised, and if this is true for other 
solvents, as seems very probable, it follows that the ionisation of 
the alkali metal iodides is abnormally small in the case of certain 
non-aqueous solvents. 

The choice of tetraethylammonium iodide ass" normal ” electro- 
lyte by Walden was based largely on solubility considerations. 
Apart from the difficult solubility, there would appear to be no 
particular reason for the selection of this in preference to an alkali 
metal iodide. The observations recorded in this paper indicate, 
however, that these are abnormally weak electrolytes when dissolved 
in certain liquid media, and any attempt to utilise them for 
comparison of the ionising powers of different solvent* would 
therefore lead to discrepant results. 

As to the 'cause of the difference between the ionisation of the 
iodides and that of the polyiodides, the various theories which 
have been put forward to account for the relative ionising powers 
of different solvents offer no explanation. This is necessarily the 
case in so far as such theories involve the consideration of the 
properties of the solvent alone. When, however, such large differ- 
ences in ionisation are exhibited by closely related electrolytes in 
one and the same medium, it is clear that the character of the 
medium ia of itself insufficient to account for the observed facts, 
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and tom* regard, must, be peid to the nature of the dissolved 
electrolyte 

la a recent paper (Turner, this vol, p. 880) evidence has been 
brought forward in favour of a connexion between electrical con- 
ductivity and molecular association. From a comparison of the 
molecular complexities and the electrical conductivities of a large 
number of halogen compounds, it appears that molecular associa- 
tion can only he exhibited by those substances which are electrically 
active. Salts, which in solvents of low dielectric constant are 
associated, exhibit electrolytic dissociation when dissolved in liquids 
of high dielectric constant. The formation of the polyiodides may 
be regarded as an association phenomenon, and the greater con- 
ductivity of these as compared with the simple iodides of the alkali 
metals is possibly a consequence of the association of iodine atoms 
which is involved in the formation of the complex polyiodidea. 
guch association or formation of complexes would appear to be 
intimately bound up with the phenomenon of ionisation, for, 
generally speaking, the ionising solvents are those which show a 
pronounced tendency to form complex compounds with substances 
which are dissolved in them. 

Phieioai, Cbemistst Laboeatoby, 

The Uhiveesitt, Leeds. 


CLXXXIL — Salts of 3 : 5 -Dinitroquinol. 

By William Bayliss Shaiw. 

Although the salts of the mono-, di-, and tri-nit rophenols have 
attracted considerable attention during the last few years, the 
metallic derivatives of the nitrodihydroxybenzenes have remained 
practically unknown. 

The author has prepared a considerable number of the alkali- 
metal salts of mono- and di-nitrohydroxybenzenes. 

In the present communication those of 3 : 5-dinitroquinol are 
described, and the author hopes shortly to publish details of the 
corresponding derivatives of catechol and resorcinol. 

Dinitroquinol was first obtained by Strecker (Annalen, 1861, 
118, 292) by the action of nitric acid on arbutin. N ietzki (Ber. y 
1878, 11, 469; Annalen , 1882, 215, 142) obtained it by direct 
nitration of quinol diacetate. He prepared the neutral barium 
salt, but did not succeed in isolating any of the other salts owing 
to their great solubility in water. 
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It has, however, been found possible to obtain tit© alkali-metal 
sa lts of this substance in a very fair state of purity by tfee addition 
of an alcoholic solution of the metallic hydroxide to an ethereal 
solution of the nitro-compound. The salt is immediately precipi- 
tated, and is then collected and dried. 

The analyses have been carried out by evaporating the salts with, 
first, a mixture of sulphuric and nitric acids, and then with 
sulphuric acid alone in a platinum crucible, the metal being thus 
determined as sulphate. 


Experimental. 

Preparation of 3 : ^-Dinitroquinol. 

The method adopted was a modified form of Nietzki's process 
(Joe. ri£.). 

One hundred grams of quinol were heated with 250 c.c. of acetic 
anhydride for about an hour in an oil-bath, the temperature being 
maintained between 130° and 140° (Hesse, Annalen , 1880, 200, 
244). The liquid was allowed to cool, and then slowly poured, 
with constant stirring, into a large volume of cold water, when 
quinol diacetate, being quite insoluble, separated out in colourless 
plates. The whole was kept for an hour or so in order to allow 
the excess of acetic anhydride to become hydrolysed, and the 
crystals were then collected and dried in the air. The yield was 
practically quantitative. 

The quinol diacetate so obtained was directly nitrated according 
to Nietzki’s directions ( loc . cit.). 

Nietzki’s original method of hydrolysis consisted in dissolving the 
dinitroquinol diacetate in dilute sodium hydroxide, acidifying the 
violet solution so produced, and extracting the dinitroquinol with 
ether. 

The following procedure was found to be much more expeditious. 
The dinitroquinol, washed as free as possible from nitric acid, was 
placed in an evaporating dish and covered with alcohol, a few c.c. 
of dilute hydrochloric acid being added to the mixture. On evapor- 
ating on the water-bath with occasional stirring, the acetyl groups 
were rapidly eliminated as acetic ester. 

The process was repeated to ensure complete hydrolysis, although 
one evaporation was usually found to suffice. 

The dinitroquinol obtained in this way was almost always pure 
yellow, but sometimes possessed a reddish tinge, probably due to 
the presence of some impurity. One recrystallisation from boiling 
water gave a substance which was practically pure. 
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The recry*fllised dinitroquinol after being dried in a desiccator 
was pale yellow, and melted at 135°. It was employed for tie 
preparation of the salts without further purification. 

Preparation of the Salts. 

One of the barium salts has already been described by Nietzki 
(Annate*, 1882, 215, 144; Ber., 1878, 11, 470), who prepared it 
by the addition of baryta water to an aqueous solution of the 
nitro-compound. 

He states that it crystallises in black needles, which resemble 
potassium permanganate. He found that it dissolved in an aqueous 
solution of the free nitrocompound with the formation of the yellow 
acid salt, which, however, he was not able to obtain in a pure 
form. 

These two salts have now been prepared by slightly different 
methods in a state of purity. 

Neutral Barium Salt, C 6 H 2 (N0.,) 2 0 2 Ba,H 2 0. 

Dinitroquinol was dissolved in alcohol, and baryta water was 
cautiously added until the liquid was very faintly alkaline. The 
dark-coloured precipitate was collected, washed well with alcohol 
and ether, and dried in a water-oven for several hours. 

The substance when dry was a dark blue, crystalline solid, and 
was fairly explosive. It had no resemblance to the substance 
described by Nietzki. 

Two separately prepared specimens were analysed : 

(i) 0'1942 gaveO'1276 BaS0 4 . Ba=38‘64. 

(ii) 0-2227 „ 0-1472 BaS0 4 . Ba=38’86. 

CjHjOjNjBa.HjO requires Ba-38 81 per cent. 

The substance thus contains a molecule of water, and this it has 
not been found possible to remove, either by moderate heating or 
by keeping over sulphuric acid in a vacuum. 

Nietzki does not give any particulars of his method of drying, 
but it is not easy to see how he obtained the salt in an anhydrous 
state. 

Acid Barium Salt, [H0-C 6 H 2 (N0 2 ) 2 - 0] 2 Ba,2H 2 0. 

This was prepared by boiling an aqueous solution of dinitroquinol 
with barium carbonate for about a quarter of an hour. The liquid 
was filtered hot, and, on cooling, deposited dark red crystals, which 
were collected, and dried in the water-oven. 

Found: Ba = 24*15. 

C B H,0 K N 4 Ba,2H 2 0 requires Ba=23 99 per cent. 
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Neutral Lithium Salt, C.Hg(NOj)j(OLi) 2 ,H^O. 

Dinitroquinol was dissolved in alcohol, and an aqueous solution 
of lithium hydroxide was added until the liquid was just alkaline. 
A little ether was then added, and the precipitate was collected, 
washed with alcohol and ether, and dried in thi water-oven. The 
substance was dark violet. 

Found: Li=6‘00. 

C fc H,0,N 2 Li. i ,H,0 requires Li=6'09 per cent. 

Acid Lithium Sail , HO - C,,H. ; (N 0 2 ) 2 ‘0Li. 

Dinitroquinol was dissolved in ether, and methyl-alcoholic lithium 
hydroxide added until the red liquid just began to acquire a violet 
colour. The red precipitate was collected, washed with ether, and 
dried. 

Found: Li =336. 

C 8 H a 0 6 N 2 Li requires Li=3‘40 per cent. 

Acid Sodium Salt , CgH^fNOg^ONajg. 

Dinitroquinol was dissolved in the smallest possible quantity of 
alcohol, and largely diluted with ether. Dilute alcoholic sodium 
hydroxide was carefully added until the brown liquid showed a 
blue tinge. The precipitate was collected, washed with ether, and 
dried. It formed a brown solid. 

Found: Na = 10'68. 

C 0 H s O 6 N 2 Na requires Na = 10'36 per cent. 

Neutral Sodium Salt, HO-C^HgfNOgjj’ONa. 

Dinitroquinol was dissolved, and treated as above, until a very 
slight excess of alkali was present. The precipitate was collected, 
washed, and dried as usual. The substance was a blue solid. 

Found: Na=18'48. 

CjHjOjNjNao requires Na=18'85 per cent. 

Acid Potassium Salt, II0'C 3 H i (N0 2 ) 2 ’0K. 

Dinitroquinol was dissolved in alcohol, some ether was added, 
and then dilute alcoholic potassium hydroxide until the red liquid 
acquired a violet tinge. The precipitate was collected, washed, 
and dried. The substance was a brown solid. 

Found: K = 16'23. 

C t: II ;! 0,N,,K requires K=16'39 per cent. 
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IftfUral Potassium Salt, C 6 H s (N0 2 ) 2 (0K)j,H ! 0. 

The method of preparation was the same as in the case of the 
sodium salt, using alcoholic potassium hydroxide in place of 
alcoholic sodium hydroxide, The substance was dark violet. 

Found: K=.26'22. 

C 6 H 2 0 9 N 2 K ?j H, 0 requires K = 26'54 percent. 

A mmoniim, Salts. 

It has not been possible to obtain these in a state of purity owing 
to the readiness with which they lose ammonia. 


3 : 5-Dinitroquinol l-Monomethyl Ether. 


This compound has been obtained by the following method. 

Five grams of dinitroquinol were dissolved in half a litre of warm 
water, and the solution rendered alkaline with sodium hydroxide. 
A roughly estimated excess of methyl sulphate was then added, and 
the liquid maintained at about 60°, with continual shaking, until 
the violet solution became pale yellow. The liquid was then 
filtered hot, and allowed to cool, when the monomethyl ether 
separated in fine crystals, which did not need further purification. 

Dinitroquinol monomethyl ether has already been described by 
Wcselsky and Benedikt ( Monatsh ., 1881, 2, 370), who prepared it 
by the direct nitration of quinol monomethyl ether. 

According to them it melts at 102°, but two carefully purified 
specimens prepared as above both melted at 97°. It is most 
probable that the methoxyl group occupies the metaqrosition with 
respect to the two nitro-groups, for the analogous dinitroguaiacol iB 
NO, OH 


known to have the formula 


/ 


OMe (Grimaux and Lefevre, 


NO, 

Bull. Soc. chim., 1891, [iii], 5, 418). 


Salts of 3:5 -Dinitroquinol \-Monomethyl Ether. 

Lithium Salt, MeO-C 6 H 2 (NO i ) 2 -OLi. — The monomethyl ether was 
dissolved in warm chloroform, and a methyl-alcoholic solution of 
lithium hydroxide cautiously added until precipitation of the salt 
was complete. The precipitate was collected, washed with 
chloroform and ether, and dried. 

Found: Li = 330. 

C,H 5 O e N,Li requires Li = 318 per cent. 

Sodium Salt, Me0 , C 6 H 2 (N0 2 ) 2 , 0Na. — The procedure was the 
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same as in the case of the lithium salt, alcoholic sodium hydroxide 
being substituted for methyl-alcoholic lithium hydroxide, 

Found: Na=10 5. 

C-H 5 0 6 N 2 Li requires Na=9'74 per cent. 

Potassium Salt, Me0‘C fl H 2 (N02)2*0K.. This salt has been 
described by Weselsky and Benedikt ( loc . cit.), who state that 
dinitroquinol monomethyl ether is soluble in warm potassium 
hydroxide, and that on cooling green crystals of the potassium salt 
are formed. No analysis or further particulars are given. 
salt has been prepared in the following way. 

The monomethyl ether was dissolved in ether, and dilute alcoholic 
potassium hydroxide added until precipitation was complete. The 
precipitate was collected, washed with ether, and dried in the 
water-oven : 

0T368 gave 0 0478 K 2 S0 4 . K = 15'66. 

C 7 H 5 0 6 N»K requires K = 15'47 per cent. 

The salt is a bright crimson solid, which has no resemblance 
whatever to the substance described by Weselsky and Benedikt, 
Ammonium Salt.— It has not been possible to prepare this salt 
in a state of purity, owing to the readiness with which it evolves 
ammonia. 

The corresponding cesium and rubidium salts of the above 
compounds have been prepared, but have not yet been analysed, 
owing to the difficulty of determining accurately the percentage of 
these metals in organic compounds. 

The colours of the salts present some features of interest. 

The neutral salts have in every case, the darkest colours, the 
sodium and barium salts being blue, and the rest violet. The acid 
salts are dark red, and the ether salts bright red. 

The colour deepens progressively from lithium to exsium, but the 
barium salts are paler in colour than those of lithium. The 
ammonium salts have been obtained, although not in a state of 
purity, and appear to be intermediate in colour between those of 
barium and lithium. This is noteworthy since, crystftUographic&Uy, 
ammonium is well known to stand near to rubidium. 

In conclusion, I have to express my thanks to Professor E. von 
Meyer and Dr. W. Konig, of the Technische Hochschule, Dresden, 
for the kind interest they have taken in this work, and the many 
helpful suggestions they have made. 
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CLXXXIII. — 2 : 2' -Dibromodiphenyl and 2 -:2' -Dichloro- 
diphenyl. 

By James Johnston Dobbie, John Jacob Fox, and 
Abthur Josiah Hoffmeisteb Gauge. 


Ih the course of an investigation having for its object the prepara- 
tion of diphenylene (this vol., p. 683), it was necessary to obtain 
y-.Z'-dibromodiphenyl, a substance hitherto unknown. Treatment 
of the tetrazo-derivative of 2 : 2 ; -diaminodiphenyl with cuprous 
bromide, as in the ordinary Sandmeyer reaction, suggested itself 
as a convenient method of preparation. This procedure ultimately 
proved successful, but unexpected difficulties arose in the first 
experiments, and very little dibromodiphenyl was formed. With 
the object of ascertaining the most suitable conditions for the 
reaction, the behaviour of cuprous bromide towards diphenyl- 
tetrazonium bromide under various conditions was investigated. 
Tauber had found that potassium sulphide reacted with diphenyl- 
tetrazonium chloride solutions, yielding carbazole (Ber., 1893, 26, 
1703). This same substance had been obtained by v. Niementow- 
ski (Ber., 1901, 36, 3329), who made use of copper powder in an 
attempt to prepare dichlorodiphenyl. Mascarelli had also noticed 
that the main product of the reaction between diphenyltetrazonium 
chloride and potassium iodide was carbazole (Gaizelta, 1908, 38, 
ii, 619), the di-iododiphenyl which was his aim being formed in 
small amount only. It is clear, therefore, that cuprous chloride and 
certain other reducing substances act on diphenyltetrazonium 
solutions mainly to produce the very stable substance carbazole. 

Cuprous bromide behaves in the same way as cuprous chloride, 
hut at least two other products besides carbazole are formed 
simultaneously, namely, 2 : 2'-dibromodiphenyl and diphenyleme- 
azone, 


C.H.N 
i 8 ‘ n . 

C.H,N 

When a solution of cuprous bromide dissolved in hydrobromic 
acid is poured into a cold solution of diphenyltetrazonium bromide, 
diphenyleneazone is the main product of the reaction, very little 
carbazole or dibromodiphenyl being formed. If, on the other hand, 
diphenyltetrazonium bromide is poured into a hot solution of 
cuprous bromide, carbazole is formed to a much greater extent, 
and the amount of diphenyleneazone is diminished. In this case 
also, very little dibromodiphenyl is produced. A much better yield 
of the latter substance with a little diphenyleneazone and a con- 
VOL. XCIX. 5 x 
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siderable proportion of carbazole it obtained when 2 ; S'-diamino- 
diphenyl is dissolved in a hot solution of cuprous bromide in concen- 
trated hydrobromic acid, and treated with sodium nitrite. The 
amount of 2 ; 2'-dibromodiphenyl isolated from the product of the 
reaction rarely, however, exceeds 8 to 10 per cent, of the theoretical 
quantity. 

In a study of the Sandmeyer reaction as applied to the forma 
tion of o-chlorotoluene, Erdmann ( Annclen , 1893, 272, 141) drew 
the conclusion that Sandmeyer’s method of dissolving the base in 
a solution of the cuprous salt and halogen acid, and then diazotm- 
ing, leads to a' diminished yield of the required halogen derivative 
as compared with the yield obtained when the diazonfum solution 
is poured into the solution of the cuprous salt. In the present 
instance the reverse is the case; Sandmeyer's method gives an 
appreciable amount of dibromodiphenyl, whereas Erdmann’s 
produces mainly carbazole and diphenyleneazone, with only traces 
of dibromodiphenyl. The reactions which take place between 
diphenyltetrazonium bromide and cuprous bromide under the 
various conditions referred to may be represented by the following 
scheme : 


C fl H 4 -N s Br 

^ M aBd 



C 6 H 4 ‘N 


Diphenyleneazone, 

Carbazole, 


main product. 

small amount. 

I.H -N Br 

With hot n H *N 

C.H 

VWr 

T 6 ” 4 ii and 

C 8 H ( -N 



Both ill large quantity. 


C.H/NH.Br wtuiCu,Bi, C.H.-N 
C # tf,-NH 3 Br swth’«A0 3 C 4 U ( -N 

Traces. 


S:> nh 

Main 

product. 


C„H ( Br 

C 6 H 4 Br 

Small 

amount. 


In an attempt to prepare dibromodiphenyl by the action of alcohol 
on diphenyltetrazonium perbromide, only traces of dibromodiphenyl 
were obtained, carbazole being the main product of the reaction. 

2 : ‘^-Dibromodiphenyl can also be obtained from 2 : 2 / -dibromo 
4 : 4 / -diaminodiphenyl by elimination of the amino-groups, both 
methods giving a product melting at 81°. As already shown in 
our previous paper, 2 : 2 / -dibromodiphenyl reacts slowly with sodium, 
yielding diphenylene; mixed with methylene dibromide and acted 
on by sodium, it yields fluorene. 

In order to complete the series of diortho-halogen derivatives 
of diphenyl, 2 : 2 '-dichlorodiphenyl was prepared by a method 
similar to that used in the preparation of 2 : 2 / -dibromodiphenyl. 
The yield of this substance was smaller than that of the correspond- 
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ing broino-derivative, carb azole being again the main product 
2 : 2 / -Dichlorodiphenyl crystallises from light petroleum in colourless 
prisms, melting at 59°. Both halogen derivatives are very stable 
towards oxidising agents, being scarcely, if at all, attacked, even by 
chromic acid mixture. 

Experimental. 

Formation of Diphenyleneazone . — 2 : 2 / - Diaminodiphenyl was 
dissolved in excess of hydrobromic acid, and diluted with water 
until the solution contained approximately 3 per cent, of the base. 
The solution was cooled to 0°, and diazotised with sodium nitrite. 
To the tetrazonium solution so formed, cuprous bromide, dissolved 
in hydrobromic acid (40 grams of Cu 2 Br 2 to 50 c.c. of acid, D 1 ’49), 
was slowly added with stirring, the solution being kept cool by 
means of ice. Each addition of cuprous bromide was followed by 
a vigorous evolution of gas and formation of a bluish-black mass 
enclosing nitric oxide. The products of the reaction were heated 
on a water-bath for an hour, and the liquid then filtered from the 
solid matter (A). The filtrate was evaporated to small volume, 
and on treatment with excess of ammonia a large amount of almost 
pure diphenyleneazone was precipitated. The solid (A) was boiled 
with 15 per cent, hydrochloric acid, the acid liquid filtered from 
undissolved solid matter (B), and the filtrate treated with excess of 
ammonia, which precipitated a further quantity of slightly impure 
diphenyleneazone. After one crystallisation from alcohol, the 
diphenyleneazone was obtained pure in the form of long, greenish- 
yellow prisms, melting at 155°. The yield was good, 11 grams of 
pure material being obtained from 20 grams of 2 : 2 / -diamino- 
diphenyl. The identity of this substance with the diphenyleneazone 
obtained by Tauber by the action of sodium amalgam on 2 : 2 / -di- 
nitrodiphenyl ( Ber ., 1891, 24, 3081), and by Ullmann and Dieterle 
from diphenyleneazone oxide {Ber., 1904, 37, 23), was proved by 
the melting point and by analysis of the base (Found, N = 15‘7. 
Calc., N=15’6 percent.) and of the platinum salt. (Found, Pt = 
25*1. Calc., Pt=25'0 per cent.) 

It is noteworthy that the formation of diphenyleneazone by the 
above process is accompanied by evolution of nitric oxide. 

The solid (B) was found to contain carbazole, which was 
extracted by successive treatment with alcohol, ether, benzene, and 
carbon tetrachloride. These solutions were boiled with animal 
charcoal, and concentrated, when crystals were deposited, from 
which pure carbazole was ultimately obtained. The first crops of 
carbazole crystals were mixed with a very small quantity of 
dibromodiphenyl. 


5 N 2 
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Attempts to increase the yields of dibromodiphenyl were next 
made by modifying the method described above in various direc- 
tions. 1 The diphenyltetrazonium bromide solution was poured into 
a hot solution of cuprous bromide dissolved in hydrobromic acid. 
The black, tarry solid which formed yielded a fair amount of 
carbazole and of diphenyleneazone, but only traces of dibromo- 
diphenyl. By this method the amount of diphenyleneazone was 
diminished, and that of the carbazole increased. 

Preparation of 2 : 2' - Dibromodiphenyl . — When 2 : 2 / -diamino- 
diphenyl hydrobroraide is diazotised in the presence of cuprous 
bromide, dibromodiphenyl is formed, together with other products. 
Thirty-six grams of cuprous bromide were dissolved in 90 c.c. of 
hydrobromic acid (D 1*49), and 20 grams of 2 : 2^-diaminodiphenyl 
added. The liquid was heated on a water-bath, and small quanti- 
ties of hot water added from time to time until all the solid was 
dissolved. Sixteen grams of sodium nitrite in 50 c.c. of water were 
added to the hot solution of the base drop by drop, with vigorous 
stirring after the addition of each drop, the heating being continued 
during the addition of the nitrite solution. When all the nitrite 
had been added, the liquid was heated on a water-bath for an hour, 
cooled, and diluted with water. The dark soft solid which 
separated was collected, washed with water, and digested with ether 
several times. A considerable amount of solid matter^ containing 
carbazole remained undissolved in the ether. The undissolved 
matter also contained some copper compound, but this was not 
further investigated. A very small amount of diphenyleneazone 
was obtained from the aqueous filtrate from the soft solid. The 
ethereal solution, which contained almost all the dibromodiphenyl, 
was boiled with animal charcoal, filtered, and evaporated to a 
syrupy consistency. The syrupy residue was distilled in a current 
of steam, in which the dibromodiphenyl, together with a little 
carbazole, passed over. This method of separation is slow, but, 
so far, is the only one by which we have been able to obtain 
dibromodiphenyl free from coloured impurities. The distillate was 
extracted with ether, and the crystalline residue obtained by 
evaporation of the ethereal solution, dissolved in light petroleum 
(boiling below 60°), and allowed to crystallise. A small quantity 
of carbazole first separated, and was removed by filtration. Dibromo- 
diphenyl crystallised from the filtrate in long, hard, colourless 
prisms or in feathery tufts of needles, which melted at 81° after 
recrystallisation from 90 per cent, alcohol. The yield is about 
15 per cent, of the weight of the base employed. 

2:2 * -Dibromodiphenyl is readily soluble in the usual organic 
solvents. It is very stable towards oxidising agents ; after heating 
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with a mixture of chromic add and diluted sulphuric acid for five 
Lours practically the whole of the substance was recovered un- 
changed. Advantage may be taken of this fact to remove traces 
of impurities: 

0 1346 gave 0*2262 C0 2 and 00323 H 2 0. C=45’9; BT=2‘65. 

0*1226 „ 0-1482 AgBr. Br=51*4. " 

C 12 H 8 Br 2 requires C=46'2; H=2'6; Br = 51'3 per cent. 

The constitution of dibromodiphenyl follows from its preparation 
from 2 : 2 / -diaminodiphenyl. 

2 : 2 , -Dibromodiphenyl can also be prepared from 2 : 2 / -dibromo- 
4 :4 , 'diaminodiphenyl (tnm'-dibromobenzidine), a substance which 
was obtained by Gabriel from m-bromonitrobenzene ( Ber., 1876, 9, 
1405). For the preparation of dibromodiphenyl, the hydrochloride 
which is obtained from wim^-dibromobydrazobenzene may be used 
directly after drying. The amino-groups can be removed by means 
of ethyl nitrite and alcohol in the usual way. The resulting 
alcoholic solution is evaporated to dryness, and the residue distilled 
in steam, whereby an impure dibromodiphenyl is obtained. After 
purification, the substance prepared in this way melted at 81°, and 
no alteration in the melting point was observed when it was mixed 
with the dibromodiphenyl prepared from 2 : 2 / -diaminodiphenyl. As 
regards yield, the preparation from mro'-dibromobenzidine offers no 
advantage over the first method, and the final product requires 
several recrystallisations involving considerable loss of material 
before it is obtained quite pure. 

An attempt to prepare 2 : 2'-dibromodiphenyl through a per- 
bromide.was made.. 2 : 2 / -Diaminodiphenyl was diazotised, and to 
the tet-razo-solution a mixture of bromine in hydrobromic acid was 
added. A bulky, yellow precipitate of the perbromide formed at 
once. This was collected, and boiled with absolute alcohol, the 
solution changing in colour through green and blue to brown. 
After removal of the alcohol a fair amount of diphenyleneazone 
was obtained, but only traces of halogen derivative. 

Preparation of 2 : 2 1 - Dichlorodiphenyl, — 2 : 2 / -Diaminodiphenyl 
was dissolved in hydrochloric acid containing the calculated quantity 
of cuprous chloride. The solution was then heated, and treated 
with sodium nitrite, as in the preparation of 2 : 2 / -dibromodiphenyl. 
The subsequent treatment of the soft, black solid was also similar. 
A large amount of carbazole was isolated from the reaction products, 
and a' small quantity of dichlorodiphenyl was found in the ethereal 
solutions. After distillation in a current of steam a mixture of 
dichlorodiphenyl with a little carbazole was obtained, from which 
the pure dichlorodiphenyl was isolated by recrystallisation from 
light petroleum, in which carbazole is but sparingly soluble. 
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2 : 2 f -Dichlorodiphenyl crystallises from light petroleum in nodular 
masses of colourless prisms, melting at 50°. It dissolve* in the 
usu*I organic solvents, and is stable towards oxidising agents : 

0*1134 gave 0*1428 AgCt. Cl=31*2. 

C 32 H 8 CIo requires Cl = 31*8 per cent. 

An interesting synthesis of flu ore ne was effected by the action 
of sodium on a mixture of 2 : 2 ; -dibromodiphenyl and excess of 
methylene dibromide dissolved in ether. The crystalline residue 
remaining after evaporating off the ether contained unchanged 
dibromodiphenyl, which was removed by recrystaUisation from 
.alcohol and light petroleum. After recrystallisation several times 
from these solvents a small amount of almost pure fluorene was 
obtained, melting at 115°. The substance was further identified 
by the preparation of the characteristic brown picrate, melting 
at 80°. 

Government Laboratory, 

London. 


CLXXXIV . — The ft-Chlorocinnamic Acids. 

By Thomas Campbell James. 

The /3-chlorocinnamic acids have been previously studied by W. H. 
Perkin, jun. (Trans., 1885, 47, 256), by Michael and Pendleton 
(7. pr. Ghem.f 1889, [ii], 40, 65), and by Mulliken (Dm., Leipzig, 
1890). Perkin found that when phosphorus pentachloride was 
added to ethyl benzoylacetate in phosphoryl chloride solution, a 
chlorocinnamic acid, melting at 142°, was obtained, which was 
supposed by him to be identical with the a-chlorocinnamic acid, 
melting at 138°, previously prepared by Plochl ( Ber. f 1882, 15, 
1945). 

The application of the theory of stereoisomerism to unsaturated 
compounds indicated the possible existence of two /3-chlorocinnamic 
acids, C 0 H 6 ‘CC1!CH‘CO 2 H, as well as two a-acids, 

c 6 h 5 -ch:cci-co 2 h. 

The former were prepared by Michael and Pendleton (loc. c%t.) 
by the addition of hydrogen chloride to phenylpropiolic acid in 
acetic acid solution. They were separated by taking advantage of 
the great difference of solubility of their potassium salts in absolute 
alcohol. The acid obtained from the readily soluble salt melted at 
132' 5°, and was called /3-chlorocinnamic acid, the other melting at 
142°, 0-chloroaZ/ocinnaimc acid. 



JAMBS: THE jS-CHlOBOCINNAMIC ACIDS. 


1621 


Mulliken showed that phenylpropiolic acid combines with 
hydrogen chloride when it is heated with the fuming aqueous acid 
a k go__90° for three hours. By examining the action of heat on 
the two isomerides, he found that the acid melting at 142° was 
the more stable, and should therefore be called j8-chlorocinnamic 
acid, the compound of lower melting point being the alio- acid. 

In the present investigation the methods of preparation mentioned 
above have been examined, and the proportion in which the two 
isomerides are formed determined in each case. It has been found 
that the method of separation by means of barium salts applied in 
the case of the a- and j8-bromocinnamic acids (Sudborough and 
Thompson, Trans., 1903, 83 , 666, 1153) and the a-chlorocinnamic 
acids (Sudborough and James, Trans., 1906, 89 , 105) is applicable 
in this case also. The action of sunlight on the two isomerides 
and the rates of elimination of hydrogen chloride have been 
examined, the results of these experiments taken in conjunction 
with the esterification constants (Sudborough and Roberts, Trans., 
1905, 87 , 1849) proving definitely that the acid melting at 132 - 5° 
is the o^o-compound. Various derivatives of the acids have also 
been prepared. 

Experimental. 

Separation of the fi-Ghloroeinnamic Acids. 

Two grams of each acid were mixed and dissolved in water with 
the addition of aqueous ammonia, the total volume being 40 c.c. 
After neutralising the excess of ammonia with hydrochloric acid, 
20 c.c. of a cold saturated solution of barium chloride were added, 
and the mixture allowed to remain for two hours. The precipitated 
barium salt was collected, and washed three times with small quan- 
tities of dilute barium chloride solution, after which it was treated 
with dilute hydrochloric acid. The filtrate containing the soluble 
barium salt was treated with concentrated hydrochloric acid, and 
the acids precipitated in each case were washed with dilute acid, 
dried, and weighed. 

The sparingly soluble barium salt gave 2’06 grams of acid, which 
after recrystallisation melted at 142°. The soluble salt gave T92 
grams of acid, melting at 131°. Total yield, 3 98 grams. The 
separation is therefore complete to within 4 per cent. 

Preparation of fi-Chlorocinnamic Acids. 

Method 1. By the addition of hydrogen chloride in aqueous 
solution to phenylpropiolic acid . — Mulliken (loc. cit.) established 
the fact that at temperatures below 80° addition of hydrogen 
chloride to phenylpropiolic acid takes place only very slowly. 
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Between 80° and 90° addition is complete in three hours, but 
considerable decomposition of the products takes place with the 
formation of acetophenone. No yields are mentioned but the 
proportion of |8-chloro-acid to its atfo-isomende is given at 61:39. 

A series of ' experiments has confirmed Mullikens results with 
regard to the conditions under which addition takes place. The 
total yield of jB-chloro-acids is only about 40 per cent, of theory, of 
which rather more than one-half consists of the alio- iaomende. 

A weighed amount of phenylpropiolic acid was placed in a bomb 
tube, and treated with sufficient hydrogen chloride solution, satur- 
ated at 0°, to cover it. After sealing, the tube was heated in a 
water-bath kept at 80-90° for three hours. The product, which 
contained much oil, was washed with water, extracted with dilute 
alkali and the solution, after neutralising, treated with banum 
chloride solution as described above. The results are given in the 
following table ; 


Experi 

ment. 

1 . 

2 . 

3. 


Phenyl- 

propiolic 

acid. 

Grams. 

4 

4 

6 


Tempera- 

acid. 

Yield 

ture. 

Grams. 

per cent. 

80-90“ 

080 

16 

80-90 

0-85 

17 

83° 

1-50 

20 

Average yields 

18 


alio- 

Acid. 

Grama. 

0- 95 

1- 25 
1-60 


Yield 
per cent. 
19 
25 
21 
22 


Total 

yield 

per 

cent. 

35 

42 

41 

40 


Method 2. By the addition of hydrogen chloride to phenylpropohc 
acid in acetic acid solution at the ordinary temperature .— Michael 
and Pendleton (loc. cit.) state that the addition of hydrogen chloride 
to phenylpropiolic acid in acetic acid solution produces the two 
isomerides, which after precipitating by adding to excess of water 
were separated by taking advantage of the difference of solubility 
of the potassium salts in absolute alcohol. 

Ten grams of phenylpropiolic acid were dissolved in 60 grams 
of glacial acetic acid, and dry hydrogen chloride passed in until 
the solution was saturated at 0°. The mixture was kept in a sealed 
bottle in the dark at the ordinary temperature. Preliminary 
experiments showed that it required six weeks to attain complete 
addition under these conditions. 

Experiment 1.— After remaining for six weeks the mixture was 
poured into excess of water, the precipitate collected, dried, and 
weighed. Weight=10’l grams (theory, 12'5 grams). _ 

Experiment 2,— After six weeks the mixture was poured into an 
evaporating dish, and the solvent allowed to evaporate ofi m a fume- 
cupboard in a dark room. Weight of product=ll 0 grams. 

Experiment 3 — It was found that by heating the mixture to 
50—60°, addition takes place in eight hours, little oil-formation 
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occurring. Five grains of acid dissolved in 50 grams of acetic acid 
under these conditions yielded 4 0 grams of mixed acids. 

The products in each case were separated by the barium salt 
method with the following results : 

Weight 

of crude /3-Chloro- 0-Chloro- 



mixture. 

acid. 

Yield 

a^o-acid. 

Yield 

Experiment. 

Grams. 

Grams. 

per cent. 

Grams. 

per cent. 

1 . 

10 T 

5'0 

40 0 

4-4 

35-2 

2. 

11-0 

61 

41-0 

5-6 

44 ’8 

3. 

4'0 

1-6 

25-6 

1-8 

28-8 


The products possessed the correct melting points after one 
recrystallisation from alcohol and water. The numbers indicate 
that in each case approximately equal amounts of the two isomerides 
are obtained. 

Method 3. By the action of phosphorus pentachloride on the esters 
of benzoylaeetic acid. — Perkin in his investigation of benzoylacetic 
acid and its derivatives (loc. cit.) obtained a chlorocinnamic acid, 
melting at 142°, by the action of phosphorus pentachloride on the 
ethyl ester. Mulliken repeated the experiment, and identified the 
acid with the ^-chlorocinnamic acid obtained by method 1. He also 
showed that the oily by-product of the reaction contains 
acetophenone. 

A series of experiments carried out with the methyl and ethyl 
esters shows that both acids are obtained during the reaction. The 
method of procedure was based on that of Perkin. 

Ten grams of the ester were dissolved in 25 grams of phosphoryl 
chloride (or phosphorus trichloride), and the solution added 
gradually to 25 grams of phosphorus pentachloride in a distilling 
flask. When the evolution of hydrogen chloride had ceased, the 
flask was heated in a water-bath until the solid pentachloride had 
disappeared. The phosphoryl chloride was then distilled off under 
diminished pressure, and the residue, after cooling, poured into 
water. The product, which contained much oil, was dissolved in 
ether, and shaken several times with small amounts of dilute 
ammonia solution to extract the acids. The aqueous extracts, after 
neutralising with hydrochloric acid, were treated with barium 
chloride solution and worked up in the usual manner. 

The ethereal solution, after extracting the acids, was dried, and 
the ether distilled off, leaving a yellow oil. That derived from the 
experiments with the ethyl ester was distilled. The first fraction 
(25 per cent.), collected at 200 — 220°, contained only traces of 
chlorine, gave a phenylhydrazone, melting at 105°, and was there- 
fore acetophenone. The second fraction (50 per cent.), collected 
at 240 — 275°, boiled chiefly at 260 — 265° (uncorr.). It contained 
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16'5 per cent, of chlorine, and is the ester of an nnsataxated acid, 
probably 0-chloroa#ocinnamic acid. The remaining portion charted 
and decomposed on heating further. 

Experiment 1.— Ten grams of ethyl benzoylacetate were dissolved 
in 25 grams of phosphoryl chloride, and added gradually to 25 grams 
of phosphorus pentachloride. After separation there were 
obtained : 

S-Chloroeinaftmic acid t'SO grams or 51*0 per cent. 

8 -ChloroaMocmnamic acid.. 1*50 „ ,, 16 4 ,, » 

Oil 2 0 „ 

Total yield of acids 67 ‘4 „ ,< 


Experiment 2. — Sam© as No. 1. 


0 -Chloro-acid 3 ‘95 grams or 44*0 per cent. 

fi-Chloroafto-acid 1*76 ,, » 1 ® 4 »j >» 

Oil 3 0 „ 


Total yield of acids 63*4 ,, „ 

Experiment 3.— Solvent, phosphorus trichloride; otherwise as in 
Nos. 1 and 2. 


Crnde product 7*20 grams 

/ 3 -Chloro-acid 4 '65 or 

0-ChloroaMo-acid 1*90 ,, „ 

Total yield of acids 


51-6 per cent. 
21 *1 „ „ 

72-7 „ „ 


Experiment 4.— As in No. 3, but the benzoylacetic ester was 
distilled immediately before the experiment. 

S-Chloro-acid 3*90 grama or 43*3 per cent. 

fl.Chloroatfto-acid 2T0 „ „ 23*8 „ ,» 

Total yield of acids - ; 66 0 ,, ,» 

Average yield of /3-chlorocinnamic acid 

(4 experiments). 47‘5 „ „ 

„ ,, 0 -ChloroaJtocinnamicacid 20’0 ,, „ 

An experiment conducted with the methyl ester gave an improved 
yield of /3-chlorocinnamic acid, with an increased proportion of the 
alto-acid. 

Experiment 5.— Ten grams of methyl benzoylacetate in 25 grams 
of phosphorus trichloride added to. 25 grams of phosphorus 
pentachloride. 


Crude product 9 ‘2 grams 

fl-Chlorocinnamic acid 4 *10 „ or 42 - 0 per cent. 

S-CUoroai/ociimamic acid.. 3*75 ,, ,, 38 ‘0 „ ,, 

Oil 1/0 » OA . 

Total yield of acids 86 9 „ » 


Transformation of P-Chloro&Uocinnamic Acid into its Isomtriie. 

Mulliken has shown that the acid melting at 132 6° is largely 
transformed into the acid of higher melting point when kept at a 
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temperature of 160° for five hours. A similar transformation occurs 
at the ordinary temperature under the influence of sunlight. 

One gram of each acid was exposed to sunlight during two 
months. At the end of this time the point of fusion of the acid 
of higher melting point was unchanged, but that of the other fell 
to 120°. On separation by means of barium salts the latter gave 
0'2 gram of /3-chlorocinnamic acid, melting at 142°. 

Action of Potassium Hydroxide on $-Chlorocinnamic Acids. 

By remaining in contact with aqueous alkalis both acidB lose 
hydrogen chloride and yield phenylpropiolic acid. 

Experiment 1. — Two grams of j8-chlorocinnamic acid were warmed 
with 2'5 mols. of aqueous potassium hydroxide solution (10 per 
cent.) on a water-bath for two hours. On acidifying, 1‘55 grams of 
phenylpropiolic acid (m. p. 136°) were obtained. Theory, 1'60 
grams. 

Experiment 2. — A similar experiment was carried out with 
fl-chloroaffncinnamic acid, the mixture being warmed for six hours. 

1'35 Grtuns of phenylpropiolic acid were obtained, and the odour 
of phenylacetylene was detected, indicating partial decomposition of 
the carboxylic grouping. 

The rate of elimination of hydrogen chloride by potassium 
hydroxide has hecn determined kinetically. 

fl-Chlorocinnamic Acid. — 1/100 Gram-equivalent of the acid was 
dissolved in 2 equivalents of N/ 10-potassium hydroxide solution. 
Twenty-five c.c. of the resulting solution were titrated at intervals 
with standard sulphuric acid. 

Temperature of bath 15°. Strength of acid used for titration, 
0-05708JV. 


Time 

C.c. aci<l 


*=!« * 

u(a— a*) 

in hours. 

required. 

X. 

0 0 

2190 

— 

— 

42 5 

20-50 

1-40 

0-0000734 

1135 

18 SO 

3-30 

0-0000713 

185 5 

16-95 

4-95 

0-0000702 

305 5 

14-80 

7-10 

0 0000717 

324-0 

13-60 

Mean... 

8-30 

0-0000726 
0-00007184 


Calculated for normal solution fc=0'0315. 

8-Chloroallocinnamic Acid. — Three grams of the acid were 
dissolved in 2 equivalents of A /a -potassium hydroxide. Twenty c.c. 
of the resulting solution were titrated at intervals with standard 
sulphuric acid. 
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Temperature of bath 15°. Strength of acid used for titration, 
0 ’10423/. 


Tima 

C.c. acid 


h-l/l 7 1 .. 

a{ a - x) 

in hours. 

required. 

X. 

0 

1976 

— 

— 

24 

19-36 

0-40 

— 

144 

18-85 

0 91 

0-0000160 

336 

17-95 

1-81 

0-0000152 

432 

17-60 

2-16 

0-0000144 

504 

17'30 

2-46 

0-0000143 

768 

16-60 

3 10 

0 0000125 


Mean 


0-0000147 


Calculated for normal solution k = O’ 00282. 


From these values it is seen that 0-chlorocinnamic acid 
(m. p. 142°) lo^es hydrogen chloride about eleven times as rapidly 
as frchloroa^ocinnatnic acid (m. p. 132°). 

Derivatives of the fi-Chloro cinnamic Acids. 
jB-CAZoromrcattiic .4 cid. 

Ethyl Ester . — Eight grams of acid were dissolved in 40 grams 
of absolute alcohol, and dry hydrogen chloride passed in until a 
10 per cent, solution was obtained. The solution wa3 boiled for 
six hours, and then worked up in the usual manner. Yield of ester, 
6 grams. Boiling point, 293° (corr.) : 

0-2149 gave 0-1478 AgCl. Cl=17 01. 

C 11 H 11 0 2 C1 requires 0=16 85 per cent. 

Amide. — Colourless, crystalline needles, melting at 118°: 

O' 2002 required 11*17 c.c. N j 10-AgNO 3 . Cl =19 '78. 

CyigONCl requires Cl=19'50 per cent. 

Anilide. — Colourless, crystalline needles, melting at 128° : 

0'2180 required 8*55 c.c. A/10-AgNO s . 0=13-90. 

C 15 H V ;ONCl requires 0 = 13 77 per cent. 

p-Toluidide . — Crystalline needles, melting at 122' 5°: 

0 - 2050 required 7' 67 c.c. A/10-AgNO 3 . 0=13*24. 

C 1d H h ONCI requires 0=13 06 per cent. 

fi-ChlorodWocinnamic Acid. 

Ethyl Ester . — Five grams of the acid were dissolved in 25 grams 
of absolute alcohol, and dry hydrogen chloride passed in until a 
10 per cent, solution was obtained. After boiling on a water-bath 
for nine hours, the ester was separated in the usual manner. Yield, 
4‘0 grams. The ester boils at 265° (corr.), with slight decomposi- 
tion: 
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0*2022 gave 0*1408 AgCl. Cl=17*22. 

C n H n 0 8 Cl requires Cl=16*85 per cent. 

The acid chloride was prepared by adding the theoretical amount 
of phosphorus pentachloride to a chloroform solution of the acid, 
warming in a water-bath until the action was completed, and then 
distilling off the solvent and the oxychloride under diminished 
pressure. This was not analysed, but was converted into the 
following derivatives in the usual manner. 

Amide . — Crystalline needles, melting at 76°: 

0*2080 required 11*38 c.c. Nj 10-AgNO 3 . Cl=19*38. 

0*2690 gave 17*6 c.c. N 2 at 15° and 777 mm. N=7*90. 

CgHgONCl requires 01 = 19*50; 11=7*77 per cent. 

Anilide. — Colourless, crystalline needles, melting at 134*5°: 

0*1324 required 6*16 c.c. A’/10-AgNO 3 . 0 = 13*81. 

C 16 H 12 0NC1 requires 0 = 13*77 per cent. 

p-Toluidide . — Crystalline needles, melting at 142° : 

0*2014 required 7*63 c.c. A’ /10-AgNO 3 . 0=13*43. 

C 1(1 H 14 0NC1 requires 0 = 13*06 per cent. 

The estimation of chlorine was carried out in each case by 
Stepanoff’s method (Ber., 1906, 39, 4056). 

In conclusion, I desire to express my thanks to Professor J. J. 
Sudborough for his interest in the work, and to Mr. Idwal Morgan, 
B.Sc., for assistance in the preparation and analysis of certain of 
the compounds. 

The Edward BaVies Chemical Laboratories, 

Aberystwyth. 


CLXXXV . — The Condensation of Crotonaldehyde. 

By Ida Smf.dle? (Beit Memorial Research Fellow). 

The readiness with which aldehydes undergo the aldol condensation 
in dilute alkaline solutions led Nencki and, later, Magnus Levy 
to suggest that in the synthesis of fatty acids from carbohydrates 
which is believed to occur in the animal body, the aldol reaction 
may take part. Since acetaldehyde may be obtained as a decom- 
position product of carbohydrates, the production of butyric acid 
may be assumed to occur by the oxidation and reduction of the 
aldol formed on condensing two molecules of acetaldehyde. When, 
however, this hypothesis is applied to explain the formation of the 
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higher fatty adds, it is no longer in harmony with our knowledge 
of the aldol reaction ; Lieben and his students investigated a targe 
number of aldehyde condensations, and showed that when the 
higher fatty aldehydes condense, the resulting aldehydss contain 
branched carbon chains; the hydrogen atom of a CH group was 
found to react more readily than that of a CH S group, the methylene 
hydrogen more readily than that of a methyl group {Monatsh., 
1883, 4, 10; 1901, 22, 289). Thus, the interaction of propaldehyde 
and acetaldehyde leads to the production of tiglic aldehyde,* and 
not of the normal chain aldehyde required for the application of 
this reaction to the synthesis of the fatty acids: 

CHj-CHO + CH 3 'CH 2 , CHO=CH s 'CH:C(CH 3 )*CHO. 

The formation of the unsaturated aldehyde or of the intermediate 
hydroxy-compound was found to depend on the strength of the 
alkaline condensing agent used. Previously, Schmidt had described 
the reaction between furfuraldehyde and propaldehyde as taking 
place between the furfuraldehyde group and the 0-carbon atom 
of the propaldehyde; no evidence for this was, however, given, 
and from Liebeu’s work it appears improbable that the reaction 
can take place in this direction (Schmidt, Ber., 1881, 18, 574). 

The condensation of aldol was studied by Raper (Trans., 1907, 
91, 1831), who obtained the remarkable result that n-octoic acid 
was produced by reducing with hydriodic acid and phosphorus the 
acid formed by oxidation of the condensation product of aldol. 
This involved the condensation of the aldehyde group ^ with the 
hydrogen attached to a y-carbon atom. During the condensation 
a molecule of water was lost, but evidence was lacking as to how 
this had been eliminated. 

The important modification brought about in the aldol reaction 
by the introduction of a 0 hydroxyl group made it desirable that the 
influence of other groups should be determined, and the effect of the 
ethenoid linking on the aldol condensation has, therefore, been 
examined, crotonaldehyde being chosen for investigation. 

The condensation of crotonaldehyde under the influence of acid 
condensing agents has been investigated by Delepine (Corny*, rend., 
1910, 150, 394), who obtained a bimolecular product, CjHuOj, 
boiling at 86— 87°/18 mm., to which he attributed a cyclic formula. 

The author has now investigated the action of solutions of 
potassium acetate, potassium carbonate, potassium hydroxide, 
sodium hydroxide, and guanidine carbonate in varying concentra- 
tions on crotonaldehyde; the most favourable conditions appeared 

* Tiglic acid, although not known as a constituent of fats, occurs plentifully in 
nature as a constituent of croton oil. 
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to be obtained by dissolving crotonaldehyde in ten times its volume 
of iV/ 10 -pot*ssium carbonate, and leaving the solution for three 
dayB at the ordinary temperature. With solutions weaker than 
fly 20 and stronger than Nj 5, the reaction proceeded mbre slowly ; 
a t 0° solutions of crotonaldehyde in A/lO-potassium carbonate 
underwent very little change in three days. In each case the 
amount of potassium carbonate was found to be practically un- 
changed at the end of the experiment. If, however, dilute solutions 
of the alkali hydroxides were used, a considerable proportion was 
neutralised during the course of the experiment, the condensation 
product apparently undergoing the Cannizzaro reaction (compare 
Lieben, foe. cit.). The soluble condensation product decomposed 
when it was distilled under a pressure of 10 — 15 mm. ; no character- 
istic crystalline derivatives were obtained from it. By the action 
of silver oxide an unsaturated hydroxy-acid was obtained, having 
the formula C 8 H 12 0 3 , which absorbed hydrogen in the presence of 
finely divided platinum; on treating with hydriodic acid and 
phosphorus it was converted into octoic acid. The difficulties 
attending the purification and identification of the condensation 
product are such that it is not possible to say with any degree of 
certainty whether it is a single substance or a mixture of isomerides. 
The proportion of the normal eightrearbon chain present in the 
condensation product is, therefore, uncertain; the detection of 
w-octoic acid in the reduction product establishes, however, that a 
compound containing a straight chain of eight-carbon atoms is 
formed in, the reaction. 

Raper’s work on the condensation of aldol was repeated, and his • 
final reduction product prepared for comparison with the specimen 
of octoic acid obtained from the crotonaldehyde condensation 
product. The yields were in both cases very small, that from the 
aldol product being rather the better; in each case from 40 grams 
of the barium salt of the unreduced acid about 0‘1 gram of the 
pure amide was obtained, melting at 103 — 104°; the melting point 
was unchanged on mixing together, and each was separately mixed 
with octoamide prepared from Kahlbaura’s pure octoic acid, the 
melting point of each mixture being unaltered (103 — 104°). When 
mixed with the amide of ethylhexoic acid (Raper, loc. cit.), which 
melts at 101 — 102°, the melting point was lowered to 95°. There 
are considerable differences in the melting points assigned by 
different observers to octoamide; they range from 99° to 110°; 
Raper gives 105 — 106°. After two recrystallisations from water 
and one from petroleum, the three specimens examined by the 
author melted at 103 — 104°. The amide of l-methylcycfohexane- 
2-carboxylic acid (m. p. 181°), which might conceivably be formed 
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■by the conversion of the straight-chain compound into a cyclic 
compound, as in the case of the olefinic terpenes, was not detected. 

The dimethylejrefopentaneearboxylic acid which might be formed 
from the bfbnched-chain product is not known, but the identification 
of the octoic acid seemed convincing. Analysis of the amide 
obtained partly by the reduction of the crotonaldehyde condensa- 
tion product and partly from the aldol product gave results 
agreeing with those required for octoamide. 

Since in the condensation of aldol a molecule of water is elimin- 
ated, it is possible that this reaction really consists of the condensa- 
tion of a molecule of aldol with one of crotonaldehyde: 

ch 3 -ch(oh)-ch 2 -cho+ch 3 -ch:ch-cho= 

CH 3 -CH(OH)-Cn„'CH(OHj-CH 2 'CH:CH'CHO. 

In the case of crotonaldehyde, no water appears to be lost during 
the condensation, and it may be supposed, therefore, that the 
reaction proceeds as follows : 

CH.-CHICH-CHO + ch 3 -ch:ch-cho = 

ch 3 -ch:ch-ch(oh)-ch 2 -ch:ch-cho. 

It is interesting to compare this structure with that of the widely- 
distributed group of olefinic terpene compounds, for example, with 
citral : 

Crotonaldehyde condensation product ... CH-i’CH :id[Tdi:OH)'CII,‘Cn:CIHdiO 
Citral (CH s )jC:CH'CH s 'CH s ’C(CH 3 ):CH'CH0 

The relative position of the double bonds is the same as in the 
crotonaldehyde condensation product, and a consideration of the 
position of the methyl groups suggests that the terpene chain may 
be produced by an aldol condensation of a methyl derivative oi 
crotonaldehyde similar to that just described : 

(cHj) 2 c:ch-cho+ (ch s ) 2 c:ch-cho= 

(ch s ) 2 c:ch-ch(oh)-ch 2 -c(cHj):ch-cho. 

Such a product differs from citral only in the substitution of a 
hydroxyl group for a hydrogen atom. The methyl derivative of 
crotonaldehyde, (CH 3 ) 2 C:CH-CHO, required for this condensation 
has not yet been prepared; it is possible that in th© organism 
acetone and aldehyde may be condensed so as to produce this 
compound : 

(CH 3 ) 2 CO + CH s -CHO= ( ch 3 ) 2 c:ch - cho + H 2 0, 
although in the laboratory such a synthesis has not yet been 
effected. 

Eaper’s synthesis of a normal eight-carbon-chain compound and 
the synthesis, now described, of the same chain from crotonaldehyde 
suggest that it may be possible by the introduction of etbenoid 
linkings or hydroxyl groups so to modify the reactivity of the 
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compound that the carbonyl group of the higher aldehyde wifi 
react with the methyl group of acetaldehyde, and give the normal 
carbon chains required for the formation of fatty acids. 

In the only other case of aldol condensation described in which 
crotonaldehyde takes part it is perhaps significant that it is the 
crotonaldehyde carbonyl group that reacts, for the condensation of 
crotonaldehyde and wobutyraldehyde is described as taking place 
as follows (Plattensteiner, Monatsh ., 1901, 22, 14) : 

ch 3 -ch:ch*cho+ (ch 3 ) 2 ch*cho= 

ch3-ch:ch-ch(oh)-c(ch 3 ) 2 *cho. 

The author is at present engaged in investigating further the 
condensation of unsaturated aldehydes. 

Experimental. 

Twenty grams of crotonaldehyde prepared by Delepine’s method 
(Comp, rend., 1908, 147, 1316) were dissolved in 200 c.c. of 
/p/ 10-potassium carbonate, and the solution left at the ordinary 
temperature for three days. After about one hour the solution 
had become yellow. A small amount of a yellow, insoluble oil 
separated, and at the end of the third day the odour of croton- 
aldehyde was much fainter. The solution was diluted with 500 c.c. 
of water, filtered, and neutralised with hydrochloric acid. Excess 
of barium carbonate was added, and the liquid distilled in a current 
of steam for from two to three hours. The filtered solution was then 
concentrated under diminished pressure, and the residue extracted 
with ether. The ethereal solution, after being dried and evapor- 
ated, left a viscous oil, which was placed ia a vacuum desiccator 
over concentrated sulphuric acid for some days : 

0-1882 gave 0’4568 C0 2 and 0*1484 H 2 0. C-66’21 • H=8*77. 

C 8 H 12 0 2 requires C= 68*57 ; H — 8*57 per cent. 

The liquid decomposed when distilled under a pressure of 15 mm., 
and no satisfactory method of further purifying it was found. It 
reduced Fehling’s solution, and deposited a silver mirror on warming 
with ammoniacal silver nitrate. 

In preparing the condensation product for oxidation and subse- 
quent reduction with hydriodic acid, the steam distillation was 
omitted, and the solution evaporated at about 50°. The amount 
of the product thus, obtained was considerably increased, and the 
odour of crotonaldehyde could not bo detected in it; yet con- 
siderable quantities of butyric acid were obtained in the reduction. 

Oxidation with Silver Oxide : — A solution of 10 grams of the 
condensation product was added to 40 grams of silver oxide 
(freshly precipitated and washed by decantation), and 200 c.c. of 
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N j 2-barium hydroxide gradually added, the solution being kept 
cool. After remaining overnight, carbon dioxide was passed into 
the filtered solution to remove the excess of barium hydroxide. The 
filtered solution was evaporated to dryness under diminished pres- 
sure, extracted with alcohol, the barium salt precipitated by dry 
ether, and dried at 100°: 

0 1858 gave 0’0970 BaS0 4 . Ba=30’68. 

(C s Hi,Oj)jBa requires Ba— 30 65 per cent. 

Reduction with Sodium Amalgam: — Reduction with sodium 
amalgam produced a viscous liquid, which was not satisfactorily 
characterised. It was dried for eight days in a vacuum desiccator; 

01065 gave 0 2590 C0 2 and 0 0940 H 2 0. C=66‘32; H=981. 

C 8 H 14 0 2 requires C = 67*60; H — 9 86 per cent. 

The product no longer reduced Fehling’s solution, nor did it 
give Schifis reaction; it still decolorised bromine water, and 
probably, therefore, contained an unsaturated alcohol. 

Reduction of the A cid C s H 12 0 3 hy Hydrogen in Pretence of 
Finely-divided Platinum: — 1'8 Grams of the acid (dried in a desic- 
cator) were dissolved in about 10 c.c. of water, and reduced by 
shaking with finely-divided platinum in contact with hydrogen at 
37° under a pressure of between 1£ and 2 atmospheres. When no 
more hydrogen was absorbed, the filtered solution of the barium 
salt was evaporated ; a deliquescent salt remained, which was dried 
at 100°: 

01454 gave 0 0745 BaS0 4 . Ba=3012. 

(C s H 1 ,0.,)„Ba requires Ba=30’38 per cent. 

(C a H 15 0 3 )'.Ba „ Ba=3011 „ 

The weight of hydrogen absorbed was calculated approximately 
as 0'0264 gram, whilst 1'8 gram of the barium salt would require 
0’0322 gram of hydrogen to saturate it completely. 

Reduction with Hydriodic Acid and Red Phosphorus : — Forty 
grams of the barium salt, (C 8 H u 0 3 ) 2 Ba, were heated for five hours 
with 320 grams of hydriodic acid solution (D 1*7) and 12 grains 
of red phosphorus. The mixture was diluted, and extracted with 
ether. After evaporating oS the ether, the residual oil was left 
for twenty-four hours with zinc dust and dilute sulphuric acid, 
and then distilled in a current of steam. The distillate was 
neutralised with sodium hydroxide,* extracted with ether, and the 
ethereal solution evaporated to dryness; about 5 — 6 grams of a 
sodium salt were obtained, from which 4 — 5 grams of acid were 
isolated. On distillation, about 3 — 4 grams passed over below 200°, 

* The ethereal extract contained a small quantity of a central oil with an 
aromatic odour ; this was not further investigated. 
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and about 1 gram above 200°. The residue in the 0aek was 
converted into the barium salt : 

0-1302 gave 0’0726 BaS0 4 . Ba = 32'78. 

(C s H 16 0 2 ) 2 Ba requires Ba=3239 per cent. 

The fraction boiling below 200° consisted mainly of butyric acid. 
(Found, 0=53 57 ; H = 9'34. Calc., C=54"54; IT - 9' 09 per cent.) 

The fraction boiling above 200° was analysed : 

01190 gave 0-2732 C0 2 and 0-1203 H 2 0. C=62 69; 11=10-11. 

0 1450 „ 0 3340 C0 2 „ 0-1295 HjO. C=62-84; H = 9 93. 
C ( H s O, requires C = 54'54; H = 9'09 per cent. 

C 8 E 19 0 2 „ C =66-66; H= 11-11 „ 

This fraction was probably, therefore, a mixture of butyric and 
octoic acids, and was converted into the amides by Aschan's method 
(fler., 1898, 31, 2348). The small amount of amide formed was 
recrystallised from petroleum and twice from water; about 0-1 gram 
(m. p. 103 — 104°) wa3 thus obtained. 

Raper’s work on the condensation of aldol was repeated, and the 
same amide obtained in slightly larger amount; a mixture of the 
two amides melted at 103—104°. Each was separately mixed with 
a specimen of octoamide, prepared from Kahlbaum’s pure octoic 
acid, and in neither case was there any lowering of the melting 
point; each amide was then added to ethylhexoamide (m. p. 
101 — 102°), when the melting point fell to 96°. 

The specimens of octoamido obtained from aldol and crotonalde- 
hyde were now added together and analysed : 

0-0754 gave 0-1845 C0 2 and 0-0810 H s O. C = 66'74; H = 11'94. 

C,H 1; 01C requires C=67"13; H = 1T88 per cent. 

Lister Institute of Preventive Medicine, 

Chelsea Gaedens, S.W. 


CtXXXVI . — Latent Heats of Vaporisation oj Mixed 
Liquids. Part I. 

By Dan Tyker. 

Tue physical properties of mixed liquids have, for the mo6t part, 
been fairly completely studied, and the general result that has been 
discovered is that for normal mixtures of unassociated liquids, the 
physical properties, as a general rule, are approximately linear 
functions of the composition, and in the cases of mixtures of 
a *sociated liquids deviations from this additive law appear. Ope 

5 o 2 



1634 


TVRER : LATENT HEATS OP VAPORISATION 


physical property, however, seems to hive been completely 
neglected, namely, the latent heat of vaporisation. It is not known 
whether or not the latent heat of a normal mixture is an additive 
quantity. When a mixture of two liquids is boiled, both its 
temperature and composition vary as the vaporisation proceeds, 
and hence its latent heat must also vary. It is clearly necessary to 
define the meaning of the latent heat of a mixture. Now a mixture 
of two liquids has, in two perfectly legitimate senses, two latent 
heats of vaporisation defined as follows : 

(1) The latent heat of vaporisation of a mixture of two liquids 
is the heat required to evaporate one gram from an infinitely large 
quantity of the mixture of definite composition. 

(2) The latent heat of a mixture of two liquids is the heat required 
to vaporise completely one gram of the mixture at constant 


■ temperature. 

In the first definition no regard is paid to the composition of the 
vapour. Since an infinitely large quantity of the liquid is taken, 
both the temperature and composition of the parent liquid remain 


constiwiu. . 

In the second definition the composition of the vapour is the same 
as the liquid, since all the liquid started with is assumed to have 
been vaporised. In order that the vaporisation may take place 
at constant temperature, the external pressure must be continually 
diminished as the vaporisation proceeds. 

Since in the first case the external pressure is constant, we may 
term it the latent heat of vaporisation at constant pressure, and 
denote it by the symbol L p . 

In the second case the composition of vapour and liquid are the 
same, so we may term it the latent heat of vaporisation with 
constant composition, and denote it by L c . 

That the two quantities are quite separate and different in 


magnitude may be shown as follows : . , , 

Consider an infinitely large quantity of a mixture of two liquids 
A and B at its boiling point T. Let the composition in terms of 
the constituent A be C. Let one gram be evaporated, say, to avoid 
complications, under a negligibly small external pressure. 1 e 
heat absorbed is J, r . 

Now take ono gram of the same mixture, and allow it to evaporate 
ilowly in a vacuum at the same temperature T. Imagine the 
vaporisation to proceed in infinitely small successive quantities 
each of mass dm. The heat required to evaporate the first elementary 
portion will obviously be L v .dm. Let us suppose, m the first pl“*j 
that the constituent A is the one of higher boiling point, an a 
possesses the higher latent heat. Then as the evaporation of 
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gram of liquid proceeds, the composition in terms of A will increase, 
and hence the heat required to vaporise successive elementary 
portions will continually increase until the heat required to 
evaporate the last portion will be L 1 dm., where h A is the latent 
heat of vaporisation in a vacuum of pure A at the temperature T. 

Obviously, the total heat required to vaporise the gram of liquid 
of composition 0 is equal to 

L — Lp 

L c *» - ]£ Ldm y 

L=La 

and must be much greater than L t . 

Expressing L as a function of the mass m of the unevaporated 
liquid, we can write : 



If, on the other hand, the constituent of higher boiling point, A, 
has the lower latent heat at the temperature T, the heat required 
to vaporise successive fractions wilt continually diminish, and L , 
will be greater than L c . 

In this work latent heats at constant pressure ( L p ) only have 
been measured. 


Method of Determination and Apparatus. 

The latent heat of a pure liquid is a quantity which is by no 
means easy of measurement with accuracy, as a comparison of 
results obtained by diflerent observers for the same liquid will show. 
With mixed liquids the difficulties are increased, for account has to 
be taken of changing composition and changing temperature as 
the vaporisation proceeds. There are two general methods of deter- 
mining latent heats which have been fully worked out, namely, 
(1) condensation of vapour in a calorimeter, and observation of 
the heat evolved; (2) measurement of heat required to vaporise, by 
an electrically-heated wire, a weighed quantity of a liquid. An 
adaptation of the second method to mixed liquids is described in 
this paper. 

The general principle of the method adopted is as follows : A 
known quantity of electricity is passed through a coil of platinum 
wire of known resistance, which is immersed in the liquid the 
latent heat of which is to be measured, first heated to its boiling 
point by an external bath. The amount of liquid evaporated is 

found by weighing before and after. This gives all the data 
necessary. 

: When, however, a mixed liquid is partly evaporated, the boiling 
.Point rises, and a certain amount of heat is used up in raising the 
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temperature of the liquid. To determine this correction a separate 
experiment is made to find the heat capacity of the liquid and the 
containing vessel, and the total rise in temperature is found by 
having a thermometer dipping into the liquid. In order that this 
rise in temperature may he small, a comparatively large quantity 
of the liquid is taken, and only a small quantity evaporated. 



The general form of the apparatus is shown in the accompanying 

di ¥he'liquid the latent heat of which is to he measured is pta* 

in the evaporating bottle 4, which is about 250 

bottle is provided with a coil of platinum wire (about 1 me it 

0-02 cm. diameter), the ends of which are fused to two .stout 

of platinum, which are fused through the sides of the ^ botHe a 

points F, T\. Stout pieces of copper wire ™ 

platinum terminals, and pass outside to the ends E, „ 
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fas attached to circuit leads. A thermometer T is ground into the 
neck of the bottle, and has a groove impressed in it, which can be 
turned opposite to a small hole pierced in the neck of the bottle, 
thus allowing it to be opened or closed to the external pressure. 
The bottle is made to stand on rubber covered rods, as shown, in a 
copper insulating vessel B. This vessel is provided with a lid and 
two windows front and back (not shown in sketch). The lid and 
the panes of glass of the windows are screwed down on rubber to 
render the vessel perfectly water-tight. The vessel B is pivoted 
inside a large bath C, made of sheet copper, and provided with two 
windows (not shown). It contains water (or for temperatures 
higher than 100°, a high boiling liquid), and is heated by burners 
from below. It is provided at the bottom with a rotatory stirrer 
connected by a cord passing over pulleys to a small motor outside. 
The temperature of this bath is registered by a thermometer R. 
The vessel B can be rotated rapidly backwards and forwards by 
turning the glass tube S, and this serves to give t.he liquid in the 
evaporating bottle a rotatory motion, and continually sweeps fresh 
liquid over the platinum coils as the evaporation proceeds. Inside 
the bottle, attached to the thermometer, is a very small manometer, 
which serves to indicate when the pressure in the bottle has 
reached the atmospheric pressure. 

The thermometers T and R are graduated in 1 /5ths, and are 
readable to 0'02° with accuracy. 

The current used is obtained from secondary cells (about eight 
cells are necessary), and is quite steady. The current passed 
through the circuit is accurately measured by means of a silver 
voltameter. The general arrangement of the apparatus is indicated 
in the accompanying diagram. 

S is the silver voltameter, B is the evaporating bottle, and V is a 
Weston voltameter to measure the potential difference between 
the terminals of the platinum coii. This latter instrument covers 
a range of 8—13 volts, is graduated in 0'05 volt divisions, and is 
readable with accuracy to less than 001 volt. All the electrical 
contacts, where possible, were soldered to ensure perfect contact, 
and the switches were made tight, and were of a heavy type. The 
contacts were quite without resistance. 

The composition of the mixed liquid is found before and after 
an experiment by determining the specific volumes of the liquid 
at a constant temperature, a table having been prepared beforehand, 
representing the relation between the composition and the specific 
volume. The specific volumes were determined with a quartz 
pyknometer immersed in a thermostat at about 20°, and the 
measurements were made to the fifth decimal place. The calculated 
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compositions contain an error not greater than O'Ol unit for 
mixtures the constituents of which differ moderately in their 
densities, whilst for mixtures like chloroform and benzene, which 
show a large variation of specific volume, an even greater degree 
of accuracy is obtained. About 5 to 12 grams of liquid are 
evaporated in each experiment. With mixtures like carbon tetra 
chloride and ether this causes a variation in composition of about 
2 units, but with chloroform and benzene the variation is only about 
0'2 unit. It is then assumed that over this small range the latent 
heat is a linear function of the composition, and the mean com- 


Fig. 2. 



position is taken as the point for which the latent heat is as 
determined in the experiment. The error of this assumption is 
negligibly small. 

In carrying out an experiment, the boiling point of the mixed 
liquid is first determined approximately, and then its composition 
is found by determining with accuracy its specific volume. The 
evaporating bottle is about twotliirds filled, and weighed. The 
air is then pumped out of the bottle by pressing the end of the 
rubber tube which is attached to a strong water pump against the 
open orifice in the neck of the bottle, and when the liquid has 
boiled for a few seconds closing the bottle by turning the thermo- 
meter stem. The ground joint at the neck is lubricated with a 
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mixture of fused dextrose and glycerol. This lubricant is quite 
insoluble in organic solvents, and when made up to a proper con- 
sistency it answers the purpose admirably. It has the advantage 
over phosphoric acid as a lubricant, that it is more adhesive, and 
is not so easily squeezed out by pressure. It is also hygroscopic, 
but not to so great a degree as phosphoric acid. 

After the air has been pumped out of the bottle it is again 
weighed to determine loss of liquid during the evacuation. A small 
correction is made to account for the very small change in the 
composition caused by this loss. The bottle is then placed in 
position in the inner copper vessel, and the external bath is heated 
to the boiling temperature of the mixture. The bottle and contents 
are slowly wanned by the passage through the platinum coil of a 
small shunted current. When the pressure inside the bottle has 
reached the external atmospheric pressure, as is indicated by the 
small manometer inside the bottle, and it has remained at a 
constant temperature for some minutes, the bottle is opened by 
turning the thermometer stem. The current is then switched on, 
and the boiling should commence immediately. The potential 
difference between the ends of the platinum coil should be from 
about 10 to 12'5 volts, As the temperature rises (usually about 
1—1 '5°) the temperature of the outside bath is raised correspond- 
ingly. A difference of a few tenths of a degree between the tem- 
perature of the boiling liquid and the outside bath makes no 
material difference during the time of an experiment, which only 
lasts about four or five minutes. As the boiling proceeds it is 
observed that the needle of the voltmeter always falls slightly, 
but this is only small (about 0*8 per cent.), and by taking readings 
at regular small intervals and finding the mean, the error in the 
voltage is reduced to about 0'07 per cent. 

The total current passed through the coil is found by weighing 
the silver deposited on the platinum basin of tho voltameter. 
About 0’3 to 0'45 gram of silver is usually deposited, and the error 
in weighing is not greater than O'l milligram. The temperaturo 
of the bath and bottle is allowed to fall about 3°, and the experi- 
ment is repeated with the bottle closed, a.nd with a voltage of 
about 8 5. The rise in temperature is observed (about 4°), and 
the range covers that through which the temperature rose in the 
first experiment. This gives the heat capacity of the bottle and 
contents. The bottle is then weighed to determine the amount of 
liquid vaporised in the first experiment. 

The latent heat is then calculated from the following equation : 

L = 

A.M. 
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yrhere L is latent beat, J is electrical heat equivalent, S is weight 
of silver deposited during the experiment, V is the volts recorded 
on the voltmeter, A is the electrochemical equivalent of silver, and 
M is the weight of liquid vaporised. M is equal to the loss in 
weight of the bottle + the weight of vapour occupying the space 
vacated by the vaporised liquid at the boiling point. The latter, 
which is a small correction, can be approximately calculated. 

A correction has now to be subtracted for the heat required to 
raise the temperature of the liquid during the vaporisation. 
This is: 


u _ C*t x W 
M ’ 

where C is the heat capacity of liquid and bottle, t is the rise in 
temperature observed, and W is the mean weight of bottle and 
contents. C is found from the second experiment, and is given by : 
ty if X X F| 

= ixljxW,’ 

whore S, is weight of silver deposited, V l the voltage, f, the rise in 
temperature, and IV, is the final weight of bottle and contents. 
The corrected latent heat is then given by the following : 

t If 




The correction need not exceed about 6 units, and is known with 
accuracy. The constant .//A has the value 213*60. 

Three mixtures have been investigated, namely, ether aud caTbon 
tetrachloride; benzene and n-hexane; chloroform and benzene. 

The results obtained are set forth in the remaining portion of the 
paper. 

An idea of the general accuracy and practicability of the method 
is obtained by a comparison of results obtained for pure liquids 
.with standard results obtained by other investigators. 

The values given in the following tables for the latent heats 
refer to a mean pressure a few mm. above 760 mm. Without 
knowing variation of latent heat with variation of atmospheric 
pressure it is impossible to reduce all the values to one standard 
pressure. The difference, however, caused by a moderate change 
in external pressure makes but a very slight difference to the 
latent heat. The error is in any case well within total error of 
results. 


Mixtiires of Benzene and n TIexane. 

The benzene used in these experiments was prepared from Kahl- 
baum’s pure material by refractionation over phosphoric oxide. It 
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w as quite free from thioplien, and a litre distilled at constant 
temperature. Its specific volume at 20*00° was 113815. 

Kahlbaum's pure hexane from petroleum was refractionated. Its 
specific volume at 20*00° was 1 ‘47471. 

Latent Heal of Bemene: — Three consecutive experiments gave 
the results : 

94*43 calories 

94*31 

94*31 

Mean 94*35 „ 

These values refer to a mean pressure of 763 mm., and a tempera- 
ture of 80'35°. Griffiths and Marshall (Phil. Mag. f 1896, [v], 41, 1) 
obtained the value 94*37. This result is probably the most accurate 
latent heat determination that has been made. J. C. Brown (Trans., 
1905, 87 , 265) obtained the result 94 93. 

latent Heat of Hexane : — Two consecutive results gave : 

81*59 calories 
82*11 

Mean 81 '85 ,, Temperature = 66 ’8 8°. 

Mabery and Goldstein (Amer. Chem. J., 1902, 28 , 66) obtained 
the result 79*4, which is rather considerably lower than the above. 

Latent Heats of Mixtures of Benzene and Hexane: — The experi- 
mental results were plotted on cross-section paper against the com- 
position, and the results given in the following table were read 
off from the smoothed curve. In the table also is given the boiling 
points of the mixtures for a mean pressure of about 766 mm. 


Percentage 
of CftHg 
in the 

Latent heat 

Boiling 

Percentage 
of C 6 H 6 
iu the 

Latent heat 

Boiling 

mixture. 

in calories. 

point. ! 

mixture. 

in calories. 

point. 

0 

81 *85 

66-88° 

60 

85-60 

71*8° 

10 

81-93 

67-55 

70 

87*20 

732 

20 

82-15 

GS'6 

80 

89 03 

751 

30 

82-55 

69-1 

90 

91-27 

774 

40 

83-24 

69-9 

100 

94-35 

80-45 

50 

84-26 

70*8 

1 




The above results for the latent heats of the mixtures contain 
estimated accidental errors of about 0'05 unit, but the series may 
contain a constant error of about 0*2 unit. The results are 
discussed at the end of the paper. 

Mixtures of Carbon Tetrachloride and Ether. 

Kahlbaum's carbon tetrachloride was refractionated; its specific 
volume at 20° was O' 62724. The ether used was prepared from 
absolute aleohol in the ordinary way. It was purified by washing 
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with acid, alkali, and water, and drying over calcium chloride and 
sodium. It was then fractionated, dried further over phosphoric 
oxide, and again fractionated; 500 c.c. distilled over constantly 
within 0 - 01°. Its specific volume at 20° was 1*40154 (Ramsay and 
Young’s values 1*4015). 

Latent Heat of Carbon Tetrachloride : — Three consecutive results 
gave; 

47*04 calories 
46*86 „ 

46-84 „ 


Mean 46*85 „ Temperature=77"75°. 

The first result was considered rather less accurate than the other 
two, and is excluded from the mean value. 

Wirtz (Wied. Ann., 1890, 40 , 446) obtained the result 46'35. 
Latent Heat of Ether : — Three experiments gave the values: 


86*74 calories 
86*06 

86*52 „ 

Mean 86*44 „ Temperaturo=54*74 & . 


The following are results by other observers : 

Wirtz (Wied. Ann., 1890, 40 , 438) 

Brown (Trans., 1903, 83, 987) 

Ramsay and Young {Phil. Trans., 1887, 

178 , .4 , 90) 

Brix ( Pogg . Ann., 1842, 55 , 341) ... 

Andrews {Quart. Journ. Chem. Soc., 1849, 

1, 27) 

Favre and Silbermann {Compt. rend., 1846, 

23 , 413) 

The results for ether appear to be very discordant. The latent 
heat of ether seems to he greatly affected by small amounts of 
impurities. 

Latent Heats of Mixtures of Carbon Tetrachloride and Ether:— 
The following results were read from a smoothed curve of 
experimental values: 


88*39 calories. 
84*78 „ 

84*5 „ 

90*0 „ 

90*45 

91*11 


Percentage 
of carbon 
tetra- 
chloride 

Latent 
heat in 

Boiling 

mixture. 

calories. 

point. 

0 

86*44 

34-75 a 

10 

86-30 

36*15 

20 

85-50 

S7'60 

30 

84 05 

39-40 

40 

8215 

41-65 

60 

70*85 

44-25 


Percentage 
of carbon 
tetra- 

Latent 


chloride 

heat in 

Boiling 

in mixture. 

calories. 

point. 

60 

76-75 

47-25° 

70 

73*00 

50-80 

80 

68-47 

55-77 

90 

61-60 

64-65 

100 

46-85 

77-75 
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The above results are similar m point of accuracy to those in the 
previous case. 


Mixtures of Chloroform and Benzene. 

The chloroform was prepared ^rom commercially “ pure ” material 
as follows. It was washed with acid, alkali, and water, and then 
distilled under a layer of dilute alkaline solution of potassium 
permanganate. The product was dried over calcium chloride, 
fractionated, dried further over phosphoric oxide, and again frac- 
tionated. About 2 litres distilled over within 0 03°. Its specific 
volume at 20° was 0*67219, and it boiled at 61*40°/ 758 mm. 

Latent Meat of Chloroform: — Three experiments gave the 
results : 

59 ‘38 calories 

59-27 

59-24 „ 

Mean 59*29 „ Temperature = 61 ’52°. 

Wirtz {Wied. Ann., 1890, 40 , 446) obtained the value 58 49. 

Data concerning the benzene have already been given. 

Latent Heat of Mixtures of Chloroform and Benzene: — The 
results given in the following table were obtained from a smoothed 
curve of experimental results. 


Percentage 
of chloro- 
form 

Latent 


Percentage 
of chloro- 
form 

Latent 


in the 

heat in 

Boiling 

in the 

heat in 

Boiling 

mixture. 

calories. 

point. 

mixture. 

calories. 

point. 

0 

94-35 

80-65° 

60 

70-13 

71*75° 

10 

90-00 

79-58 

70 

67'15 

69 50 

20 

85*55 

78-40 

80 

64-50 

67*00 

30 

81-25 

77-12 

90 

61 -83 

64 30 

40 

50 

77-15 

73-40 

75-58 

73-80 

100 

59-29 

61*52 


Discussion of Results. 

The relation between the latent heat at constant pressure and 
the composition is best shown graphically. 

It will be seen from the figure that the latent heat is by no 
means a linear function of the composition, as might have been 
expected. There is a relation which holds fairly closely in two 
cases between the latent heat and the boiling point. This can be 
shown by testing the well known relation of Trouton : 


LM 

T = K ’ 
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where L is the latent heat, M thi molecular weight, and T is the 
temperature of boiling on the absolute scale. 

In the case of mixtures, M must be taken aB the mean molecular 
weight given by the formula: 

u - m 
M c ldo-tf* 

m a m b 

where G is the composition in terms of the constituent A, and 
M A and M B are the molecular weights of the pure constituents. In 


Fig. 3. 



the following table are given the values of the constant K = LMjT 
for the three cases. 

While the value for E in the first and third cases is fairly 
constant, there is an entire lack of constancy for the case of carbon 
tetrachloride and ether. 

Now Trouton’s equation is directly deducible from the relation : 

V v 
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Values of K 

Values of K for 

Values of K 


for mixtures 

mixtures of carbon 

for mixtures of 

Composition 

of benzene 

tetrachloride 

chloroform 

<7. 

and hexane. 

and ether. 

and benzene. 

0 

2074 

20*85 

20-83 

10 

20-51 

21*86 

20-66 

20 

20*31 v 

22-75 

20-42 

30 

20*15 ♦ 

23-60 

20-24 

40 

20-07 

24-40 

20-05 

50 

20*07 

25 08 

20-01 

60 

20*13 

25 77 

20*04 

70 

20 23 

26 23 

20-24 

80 

20-35 

26*36 

20-48 

90 

20-52 

25*34 

20 84 

100 

20*83 

20-55 

21-06 


where T is the temperature, F c and V L are the specific volumes of 
vapour and liquid respectively at T, and A', is a constant. This 
relation, moreover (see Crompton, Proc., 1901, 17 , 61 ; and Klee- 
man, Phil. Mag., 1910, [vi], 20 , 665), depends on the assumption 
that the composition of the vapour is the same as that of the liquid. 
We should expect, therefore, that Trouton’s equation will only hold 
for mixtures when the difference between the composition of the 
liquid and the saturated vapour is comparatively small. Of the 
above cases this difference is greatest in the case of carbon tetra- 
chloride and ether, and this case, as has been seen, shows the 
greatest divergence. 

It is fairly clear that the latent heat of a liquid at constant 
pressure, although it is a function of the composition of the mixed 
liquid, is, at the same time, largely a property of the vapour, and 
dependent on the composition of the vapour. 

It is hoped in subsequent papers to extend the present investiga- 
tions to other classes of mixtures, and to study tho relation between 
the latent heat and the composition of the vapour which is in 
equilibrium with the liquid of known composition. 


The author is indebted to Mr. J. I. Crabtree, B.Sc., for much 
valuable assistance in the early stages of the work. 

The Chemical Laboratories, 

The University, Manchester. 
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OBITUARY K9TICES. 

FRIEDRICH KONRAD BEIL^flN. 

Born February 17th, 1838 ; Died October 18th, 1906. 

The honorary membership of the great learned societies is a testi- 
mony of admiration for the brilliant work done by®pftecipient!. 
In the case of Beilstein it was more ; it was, above au, an expres- 
sion of deep personal gratitude of innumerable chemiate, whose 
own scientific work had been in no small way. at^papjl and helped 
by that most marvellous product of an unusuaMjf^eleK and 
systematic mind, Beilstein’s “ Handbuch der OrganischqPSfeBii^' 
To the production of this book Beilstein not only devoted hia whole 
life, but he also sacrificed, especially in later years, mw^mM^uni 
ties for original experimental work, which, if he had beenWfe to 
utilise them, would have materially added to his claims for our 
admiration as a master of experimental research. 

Bom on February 5/17th, 1838, in St. Petersburg, Beilstein was, 
like so many of the inhabitants of the great northern Capital, 
German by descent, but a Russian in his nationality and his 
complete mastery of the difficult language of his adop^pBSlintry. 
After receiving his first education in one of the eXMOent German 
schools of his native city, he left, a very precocionsvguth of only 
fifteen years of age, for Heidelberg, where he' stuflmfPfhemistry 
under the excellent tuition of Bunsen. After two years. he moved 
to Munich, and became a pupil of Iiebigj Very SO®, however, 
he returned to Heidelberg, where he had occasion to join that 
remarkable group of distinguished young scientists then living in 
that beautiful city — Roecoe, Lothar Meyer, Landolt, Pebal, Lieben, 
Quincke, Baeyer, and others. In animated discussions with these 
and other friends Beilstein gradually acquired the interest and 
preference for organic chemistry, which henceforward became the 
special domain of his own scientific research. 

It was this increasing love for the problems of organic chemistry 
which led him once more to change his place of residence and to 
move to Gottingen, where Wohler, then still in the prime of bis 
life and scientific activity, attracted a large circle of enthusiastic 
admirers and collaborators. Following in the great masters 
footsteps, Beilstein began his own research work with investigations 
in the cyanogen group, one of which, an elegant study of murexide, 
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Je used as a dissertation for taking his degree as a Ph.D. in 
February. 1868, two days before completing his twentieth year. 

Beilstein ever anxious to increase hjs. skill and experience. 

' 'With.tha intention of so doing, he went tojParia, and there became 
an assiduous pupil of Adolphe Wurtz in his laboratory in the 
Bcole de Medecine. Here he associated with Friedel, and his 
work itoing this period, referring to the action of sodium ethoxide 
on etl$t*nd other acetates, bears testimony of this friendship. At 
the same time he went deeper and deeper into the study of chemical 
theories, until he decided to devote hiB whole life to pure science 
and to an. academical career. 

With this intention Beilstein accepted a situation as laboratory 
assistant at Breslau offered to him by Loewig in the autumn of 
1859, but he soon'Exchanged it for a better one at Gottingen. Here 
he remained for six years, until 1866, when he was called back to 
St. Petersburg to fill a professorship in his native city. 

Beilstein’s official position in Gottingen was that of a laboratory 
assistant, but he soon obtained the “ venia legendi,” and lectured 
as a " Privatdocent” on organic chemistry. In 1865 the faculty 
conferred on him the dignity of a “Professor extraordinarius.” 
Beilstein’a life in Gottingen was one of incessant activity as a 
teacher and an investigator. He was connected by intimate friend- 
ship with his colleagues Fittig and Hiibner, and jointly with them 
he accepted the task of editing the Zeitschrift fiir Chemk, 
founded by Kekule, and important to this day as a source of 
information. 

Here in Gottingen Beilstein found that field of experimental 
research which was destined to prove most fruitful in his hands, 
the study of the isomerism of the derivatives of the benzene Beries. 
He began this work with the brilliant discovery of the relations 
existing between chlorotoluene and benzyl chloride. He then 
embarked on an elaborate investigation of the isomerism existing 
between the various chlorinated benzoic acids and other members 
of the aromatic group. Occasionally he also turned his attention 
to problems of the aliphatic series. 

It was in Gottingen that Beilstein began to collect the systematic 
notes on organic compounds which finally led to the production of 
his famous handbook. No doubt they were originally only meant 
for his own information and reference, but he took an ever- 
increasing pride and pleasure in keeping them complete in spite 
of the rapid growth of the chemical literature, and in later years 
he became aware of their extraordinary value and utility as a work 
of reference for all chemists engaged in the investigation of organic 
compounds. He found an able publisher in the firm of .Leopold 
vol. xoix. 5 p 
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Voss in Hamburg. The first editipn, which Beilstein compiled 
practically without help, appeared in 1881 in two volumes, and was 
rapidly exhausted. The second edition began to appear in 1886, 
and filled three volum« of larger sire than the first; the third 
edition was commenced in 1893, and its four volumes may almost 
be called unwieldy. It was finished in 1900, and has been supple- 
mented, as everyone knows, by four large volumes of^j^ditious 
edited by the German Chemical Society, which becandmhe pro- 
prietor of the handbook and the heir to Beilstein’s immortal 
creation. The fourth edition,' now in progress, is expected to assume 


the size of a small library. 

Beilstein’s handbook is, in its completeness, its short and concise, 
yet exhaustive, wording, the most perfect work of reference ever 
compiled for any domain of human knowledge. At the same time 
it forms a faithful mirror representing the extraordinary growth 
of research in the field of organic chemistry. Already the handbook 
itself has grown, in spite of the marvellous clearness of its system, 
too large to he used in the ordinary way of referring to such boob. 
But supplemented, as it now is and for ever will be, by Richter’s 
equally marvellous index, it will hold its own in future days as a 
brilliant proof that even the most complicated subjects may be 
clearly registered by a systematic genius such as it was the good 
fortune of chemical science to possess in Beilstein. 

In 1866 Beilstein returned to his native country, where he became 
Professor of Chemistry at the Imperial Technological Institute oi 
St, Petersburg. As an investigator he continued in his new 
position- the work to which he had devoted himself in Gottingen 
Jointly with a few collaborators, such as Kuhlberg, Kurbatoff. and 
others, he published a large number of researches of lasting value, 
referring almost exclusively to the phenomena of isomerism of the 


aromatic series. . 

In 1881 Beilstein became a member of the Russian Academy oi 
Sciences, a position with which is associated a good income, a private 
dwelling, and a laboratory. He was soon able to retire from bis 
professorship, and to live entirely for research, the compilation o 
his handbook, and his favourite pastime, music. He was also very 
fond of travelling, and invariably spent several months of t e ye 
in Germany and other countries of Europe. After visiting is ° 
friends and making new acquaintances in the chemical world, 
generally settled himself in some beautiful spot in the Tyro or 
Switzerland, studying the lovely scenery of the mountains, 
never omitting to devote several hours a day to the handbook t** 
had become an integral part of his life. He almost seemed o 
lost something, when, in 1900, this work came, for him, to an . 







S ito fiie hands of the Uerman UhBimcal 


Society* , , 

Beils tein remained #&%l(>r all, iria life, but Je had m adapted 
daughter, who was .hij^compamoii in later years, whereby losing 
‘ he began to feel solitary. In 19Q4 this 

:er of a regiment stationed at Rievr. 
long journey to France, followed by ,» 
1906 be planned a stay at the Riviera, 
eljjtotherwise. On October 5/lStb, 19£6, he 
in' a n apoplectic attack. 

Beilstein was a getdah *uil most amusing companion, full of 
humour, and inclined fo be caustic and sareasjic, although good- 
natured, in his quaint and witty remarks on mankind and its 
doings. He had a brilliant memory, and an inexhaustible fund of 
information on every possible subject. His life was a beautiful 
example of devotion to science; it was well spent, and yell, filled 
by the fixity of it*, purpose. 

Orro iv. witt. 


some of his best fj 
young lady mai 
In 1905 Beilsl 
stay at Baden, 
but Fate would 
died quite suddi 



EMIL ERLENMEYBR. 

Bojin June 28th, 1825; Died January 22nd, 1909. 

Richaud AuilBsT Carl Ewil Ehlenmitvee, whose death occurred 
on January 2ald, 1909, was the son of Dr. Friedrich Erlenmeyer, 
a Protestant divine,, and was born in Wehen, near Wiesbaden, 
on June 28th, 1825. After passing his Maturitats Examination 
in 1845, his intention was to study medicine, and, with this oBject , 
in view, he proceeded to the University of Giessen, where he 
attended Liebig’s lectures, which, together with the personality of 
Liebig, had such an effect on the young student, that he soon 
decided to dev$ip himself entirely to chemistry. In the. summer 
of 1846 he went to Heidelberg for one year, and studied physics, 
botany, and -mineralogy under Jolly, Bischof, and Leonhard t, 
returning to Giessen in 1847. 

After serving as assistant to H. Will, and subsequently iqflfhe 
same capacity to presenilis, Erlenmeyer decided to devote himself 
to pharmaceutical chemistry, and to this end he studied in Nassau, 
where he passed the State pharmaceutical examination, and shortly 
afterwards acquired an apothecary’s husiness, first at Katzenellen- 
bogen, and subsequently in Wiesbaden. Pharmacy appears to have 
had no charm for Erlenmeyer, and, in order to follow the career 
of a teacher, he graduated in Giessen in 1850, and in 1855 pro- 
ceeded to Heidelberg in order to devote himself entirely to 
chemistry. There he converted a shed into a private laboratory, 
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si which he carried out investijstions for w^Jks, aoj}, in the 
espwalyof expert, he had frequent . occasion to visit Prance and 
Engl^Hha In 1§67 Erlenmeytr beetle " Privatdocent,” and hi s 
, thesis, “■jfn the manufacture of the artificia latan ure known as super, 
phosphate," contained a'description of sevaMfcystalline substances 
which greatly agerested Buusen. It wafcjjape ai; Heidelberg that 
Erlenmeyer was brought under the intuehw ef Kekule, whose 
theoretical spews he was one of the first te'ido^t, and subsequently 
on tta removal of Kekule to Ghent in 1859, hi*, laboratory became 
the Sntre of organic chemistry ip Heidelfeg.^he success of his 
teaching led the University of Heidelberg to make him extra- 
ordinary Professor in 1863, and in 1868 he was called to Munict 
to take charge of the fine laboratories of the new Polytechnic 
School, a post which lie held until his retirement from teaching 
in 1883. During these years he worked with ceaseless energy as 
an investigator, and especially as a teacher, and the success of his 
teaching was doubtless due in great measure to the amount of time 
and energy which he devoted to the personal instruction, not only 
of the' advanced students, hut also of beginners. Many of Erlen- 
meyer’s most valuable publications deal with problems of theoreli- 
cal chemistry, and in most of these the influence of Kekule is very 
marked; two of his most important achievement® arc doubtless 
the suggestion of the formula for naphthalene, which is still iD 
use, and his statement of the well-known law, to which his name 
becamo attached. According to this law, unsaturated alcohols, 
>C!C1I-0II and >CX’(OH)'Cg, are incapable of existence, and 
are converted, at the instant of formation, into aldehydes and 
ketones by intramolecular change, a law which does not now hold 
good in all cases, but which, at that time, was a true statement of 
the facts as they were then known. 

Erlenmeyer's practical investigations were concerned mostly with 
problems in the aliphatic series. In 1859 he succeeded in syn- 
thesising aminohexoic acid, an important investigation, which led 
him to study the general behaviour of albuminoids on hydrolysis. 
H* worked out- methods which enabled him to determine the 
relative amounts of leucine and tyrosine which are produced during 
the degradation of several substances of this clas& and these 
researches, carried out with great care and skill, may be said to 
have served as models for other investigators in the same field. 

He was the first (1860) to understand clearly the nature of 
glycide, and to suggest that this substance is related to glycerol 
in the same way as is metaphosphoric acid to orthophosphoric acid; 
in the following year he studied the action of hydriodic acid on 
glycerol, and showed that the product is isopropyl-, and not propyl-, 
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RUDOLPH FITTIG. 

Boan D E C7.KBin 6TH, 1835 ; Died Novehbeb 19tb, 1910. 
Rdd° lph Fima, who died somewhat unexpectedly in November 
mder iT Te “ Hambar g » 1835. He 'was a student 
Univer •i mPnC ^L at Gottln S en > becoming “ Privatdocent” in the 
vas ” ty . ln 1860 and honorary professor in 1866. In 1870 he 
“ /Wof^d professor in the University of Tubingen, and 

o A m 1 ?76 *° the Universit y of Strasburg as successor 
• aeyer. As professor and director of the Chemical Institute 
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of this last TJnivetl^^p .O^EieiJ h»|.wit^. conspicuous success to 
the end of his life -ihe teaching .kni tv-e.iljh for -which this 
Institute has becOtt* so generally renowned iWhe scientific world. 
It is of inter<W‘.'|t?ii44.s|fet -drffihg p early life fejOjUiiigei) 
he served ’ for a abort t£ Wohler. 

Fittig 1 ! originality as in investigator became manifest at the 
beginning of hit- career,-” 3&e well-known synthetical process for 
preparing the homologous hydrocarbons of the ‘beniene aeries hy 
the action of Sodium on a mixture of the haloid derifat&es con 
v taming the required radicles was his first important cArtrihntioi 
to organic chemistry. The researches which laid the-afi&mdatiou 
of this still valuable method commenced as far back 'rttilM with 
the discovery that diphenyl was formed by the . rtUOB® asbdium 
^ monbbromobensene. The further develepn»OTie^^& work 
is the direction of determining the constitution <rf ’’S^|iMneric 
hydrocarbons by means of the products obtained by fife rtocceesivi) 
oxidation of the side-chainB have become so intimatoSy atoorpoTal i d 
£ intta our modern text-books that their authorship wwpJrfiO be over 
looked by the modern student. Among hia early <S&#i$iies raus; 
0 included the hydrocarbon phenaSthrfpje, ! Si^tSf*i isolated 
A -coal bar and characterised about the same tid4*i,{1872) by 
J * Taad by Fittig and Ostermayer. kvj - 

' r lino of work with which Fittig’g »*W 1 vilflJ>e always 
.aaibciated ia that exhaustive series of rseearcms'^i^fisttturaleil 
eci^a and lactones which he commenced in 1 875 with tra Bemsen, 
afift which were continued with varioos colleagiieS for oVfr twenty 
yeara A summary of this work was given befdrvSbl ;Geman 
Chemical Society in 1894. Here again he enriched chemical 
science by a succession of discoveries which haVe now become 
common knowledge, and the lecturer who discourses before his class 
abord, the .complicated isomeric relationships between itaconic, 

f lbohic, and mesaconic acids and their derivatives is really giving 
account of Fittig's results. Of this work certain developments 
stand out conspicuously, notably the synthesis o£ conmarone from 
couqprin (Fittig and Ebert, Annaltn, 1882, 216 , 168), the pre- 
paration of the complete set of six optically active and inactive 
modifications of phenylparaconic acid commenced in 1882 (Fittig 
and Jayne, ibid., 108), and, above all, the synthesis of o-napht.bol 
from phenylirocrotonic acid, which at the time of its announcement 
was at once recognised as a discovery of the first order of 
importance in connexion with the question of the constitution oi 
naphthalene derivatives (Fittig and Erdmann, Ber., 1883, 16, 43; 
Annalen, 1885, 227 , 242). 

It would be impossible to do full justice to the immense array 
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efdiscovor^f. $£i»nde0ted to Fittig within the 

compass of. this Mwk^ Hia work is characterised generally by 
the substOoSal bo4y of experiments^ evidence on which hiB con- 
dndt»8#.are baaed. In theoretic^ maltere he did not display much 
speculativeness, anS yet one of his suggestions has turned out to 
he one of the most prolife sources of formula reconstruction among 
cyclic compounds ever introduced into organic chemistry. It was 
Fittig who, in 1873. -'first showed that the formula of benzoquinone 
might be written on the double ketonic type by making the 
phenylene residue of the benzene ring quadrivalent instead of 
bivalent, as in the ettfljer “ peroxide ” formula of Graebe. The 
so-called *' quinonoid ” structure, which is now so liberally assigned 
to all sorts of aromatic compounds, is in fact Fittig’s “ ketonoid ” 
conception applied to particular cases. 

In addition to his original papers Fittig contributed to general 
chemical literature the “Grundriss der organiechen Chemie” 
(1872; 11th ed., 1886—87), and he edited the revised edition of 
Wohler's "Grundriss der organischen Chemie” (10th at., 1877). 
He collaborated with Beilstein and Hiibner in editing the new 
series (1865-1871) of the Zeitschrift fiir Chemie, and from 1895 
lie was one of the editorial staff of Liebig's Annalen. 

„ R. M. 

HANS HEINRICH LANDOLT.* 

Boss Dkcexbek 5th, 1831; Died March 15th, 1910. 

On the 15th of March, 1910, died one of the oldest members of the 
present generation of chemists, the patriarch of physical chemistry, 
Hans Heinrich Landolt. He was born on the 5th of December, 
lb31, in Zurich, and had thus reached the ripe age of seventy-eight 
years, having enjoyed the good fortune of not having outlived 
lnmself. He will remain in the memory of his scientific colleagues 
and in the hearts of his friends and relatives as active and full of 1 
life to the end. 

Landolt was a scion of the old and respected patrician family 
of Zurich, to which belonged Salomon Landolt, whom Gottfried 
Keller has portrayed so admirably in his ‘ Zuricher Novellen ' as 
Der Landvogt von Greifensee. 1 This ancestry was unmistakably 
evident in his entire personality : simple and upright, homely, and 
yet full of native dignity, free in thought, feeling, and action, 
entirely without any religious or political superstition, Landolt 
was the prototype of the free and sturdy Swiss citizen." These 

£ om the obituary address by the late Professor J. H. van’t Hoff 
K. Akad. WUe. Berlin, 1910). f 
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admirable words of his lifelong fellow-worker, Professor Briihi, may 
serve to introduce the portrait of our universally respected and 
beloved foreign Fellow. 

Landolt’s early life in Zurich w$s happy and free from care. He 
was industrious, even as a child, and soon displayed his scientific 
proclivities by devoting himself passionately, at the cost of his 
grandparents’ carpets and curtains, to chemical experiments and 
fireworks ; flame and light were destined on many later occasions to 
play a prominent part in his more serious researches. 

At the age of nineteen Landolt entered the University of his 
native town for the study of chemistry and physics, attending the 
lectures of Lowig; and in the same year his first work, on " Stih- 
metbyl,” appeared in the “Schriften der Naturforschenden Gesell- 
schaft ” in Zurich. Shortly afterwards appointed assistant to 
Lowig, he followed him in 1853 to Breslau, for owing to his parents’ 
decease, his ties to his native land were loosened ; nevertheless, he 
kept in touch with the town of his birth, and maintained personal 
relations with his numerous friends by annual visits. 

Before Landolt settled, he filled appointments in Berlin and 
Heidelberg, and again for a short period in Breslau. 

At first, in 1853, while still in Breslau under his chief T id wig, 
he obtained the degree of Doctor of Philosophy on the strength of 
a dissertation, “Ueber die Arsenathyle.” This research, arising 
directly from his first work, proved of great importance to the law 
of valency. Then followed his journey to Berlin, the chief cause 
of which was the presence of Mitscherlich, Rose, Johannes Muller, 
and Dubois, whose lectures he attended. Facilities for experimental 
research in a chemical laboratory were, however, at that time 
practically non-existent in Berlin ; he therefore left for Heidelberg, 
where Bunsen, whose personality had attracted Landolt whilst he 
was still in Breslau, had just commenced work in a newly-founded 
institute. 

His experience in Heidelberg, and especially Bunsen’s influence, 
had a great effect on the direction of Landolt’s development, 
and he loved to dwefl on the recollection of those times and 
on Bunsen’s character, which was in many respects akin to his 
own. 

He lived together with von Pebal in the Meierei near the old 
chemical laboratory in the Hauptsfcrasse. To the common dinner 
table at the Bayrische Hof came, among others, Lothar Meyer, 
August Kekulc, Beilstein, Bahr (subsequently assistant-professor in 
Upsala), Frapolli (afterwards in Milan), Pavesi (later in Pavia), 
Goupillat (afterwards in Sevres), and also Adolf Wagner, of Berlin 
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Landolt and Quincke used to work together in the new institute 
in the small gas-room with two benches. 

After devoting himself for a short time to the electrolytic produc- 
tion of calcium and lithium, Landolt started an investigation of the 
gases produced in the Bunsen burner, which had been constructed 
in the winter 1854-55. Association with Quincke in work, as well 
as in frequent week-end excursions into the surrounding country, 
resulted, in a friendship which was severed only by death. 

In 1856 Landolt returned to Breslau, where he was soon after- 
wards joined by Lothar Meyer and Beilstein, and in the same year 
he became a lecturer in chemistry on the strength of his monograph 
on " Chemische Vorgange in der Flamme der Leuchtgase.” 

In the year 1857, at the early age of twenty-six, he was called 
from Breslau to Bonn, being the youngest “ Extraordinarius ” in 
Prussia, Chemistry was there represented at that time by Bischof, 
the chief professor of chemistry and technology, and by Baumert; 
pharmacology by Bergemann. With all of these Landolt, soon 
entered into cordial relations. Other members of his circle of 
friends at Bonn were Usener, Schbnfeld, rfliiger, and subsequently 
Bettendorf, who was Landolt’s assistant for some time, as well as 
Ilorstmann, his pupil, collaborator, and life-long friend. In his 
new position Landolt commenced his great and fundamental 
researches on the influence of the atomic composition of liquids 
containing carbon, hydrogen, and oxygen on the transmission of 
light; they were published during the years 1862 to 1864 in Poggeu- 
dorf's Annalen, and were largely stimulated by Pfliiger, one of 
Landolt's many friends in Bonn, as well as by the mathematician 
and physicist Beer. These investigations were a continuation of the 
previous researches of Gladstone and Dale, but championed in 
particular the new points of view opened out by the laws of 
constitution, then in process of formulation, which finally rendered 
possible the calculation of the refractive power of the chemical 
molecule from the refractivit.ies of its constituent atoms, by taking 
into consideration the manner in which these are linked together. 
Landolt in later years undertook the solution of many of the 
problems raised by these magnificent, researches of his youth. For 
after the notable investigations of Hertz (1887—1888) had demon- 
strated tho identity of optical and electric propagation, and had 
shown that light waves arc differentiated from electric waves merely 
by vast difference in size, Landolt (1892), in collaboration with 
Jahn, again took up his former line of work, determining the 
molecular refraelivity of organic substances for rays of very great 
wavelength, that is, electric waves. In general, relations were 
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found similar to those of lightrrays, with, however, several remark- 
able differences which remain as yet incompletely explained. 

At Bonn, in 1859, Landolt began at an early age his happy 
family life by marrying Milla Schallenberg, the amiable and 
beautiful daughter of Swiss parents settled in Bonn. 

On Bischof’s resignation August Wilhelm Hofmann was called 
from London to Bonn, where, as the result of his urgent repre- 
sentations, the most extensive chemical institute in the world at 
that time was erected. But before the building was completed, 
Hofmann had accepted a chair in Berlin, his place at Bonn being 
taken by August Kekule, who came from Ghent. To him and to 
Landolt, who was appointed to a full professorship, and who had 
meanwhile completed his classic research on the vapour-pressure of 
homologous compounds, was assigned in 1867 the direction of the 
new institute, and these two men, occupied in totally different 
spheres of scientific activity, worked in complete harmony in the 
administration of their laboratory. As early as the year 1869 
Landolt was appointed to the head of the newly-founded technical 
college at Aix-la-Chapelle, where a stately chemical institute was 
built according to his plans. 

The time spent in Bonn remained in Landolt’s memory as the 
most pleasant period of bis life, and in his last years he entertained 
serious thoughts of retiring bo that town. This plan, however, 
was not carried out, although lie selected Bonn as his last resting- 
place. 

Landolt’s first task in Aix-la-Chapelle was the erection of the 
new institute, in which work lie had the help of his assistant, the 
late Professor Briihl. The very best was aimed at, with perhaps 
exaggerated detail, for it is impossible to deny that, to a casual 
visitor, the building appears unnecessarily complicated. On the 
other hand, many novel and useful arrangements were installed, 
for example, an electrically illuminated projecting-lantern was 
introduced by Landolt in his theatre, and at once became an 
indispensable aid to demonstration, 

Landolt’s investigations were carried out from the point of view 
characteristic of the physical chemistry of that period : the relations 
between physical properties and chemical constitution. In accord- 
ance, however, with the more practical side of a technical college, 
polarised light, which is of great importance in the sugar and other 
industries, was now accorded especial attention. Ample success 
crowned his efforts. His admirable researches (“ Ueber das Ver- 
mogen organiseber Korper, das polarisierte Licht zu drehen ) 
exhausted the entire field; Landolt made his name famous through- 
out the world of science and technology by bis classical experimental 
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work on this subject, by improvements and novel designs in poUri- 
mefcers, as well as by his standard book on “ Das optische Drehuugs- 
vermogen organischer Substanzen ” (1879); the second edition of 
this work, prepared by him in 1898, is even to-day unquestionably 
a classic, and a most exhaustive and trustworthy compendium of 
polarimetry. Of his scientific achievements in this field, the most 
prominent is the law, which will undoubtedly remain for ever 
associated with his name, that the rotation of salts of active acids 
and bases in aqueous solution may be calculated from constants 
corresponding with each acid or base, and is independent of the 
nature of the salt. Stereochemistry, moreover, is indebted to 
Landolt for vigorous aid at its rather difficult birth, through the 
support of its laws by his undisputed authority in the domain of 
optical activity. 

These purely scientific achievements gained the respectful atten- 
tion of representatives of the law, of technical industries, and even 
of agriculture, owing to the fact that the polarimeter, in conjunction 
with Landolt ’s measurements of optical rotatory power, plays so con- 
siderable a part iu analysis and standardisation in the manufacture 
of sugar, alkaloids, terpenes, camphor, and scents. Wherever an 
industry begins to develop, a collector of excise is certain to be 
close at hand. It has thus come about that the name of Landolt 
is known to customs officers, and even to agriculturists, with whom 
he certainly had otherwise but little in common. For the same 
reason, also, Landolt was called in 1880 by the Prussian Ministry 
of Agriculture to the newly-founded Agricultural College in Berlin, 
where he remained until the year 1891. 

At the Agricultural College he was again called upon to construct 
and reconstruct his laboratories, collaborating during these years 
with Dr. Bornstein in the compilation of the well-known 
“Physikalischchemischen Tabelien,” the preparation of which was 
distinguished by the greatest care and accuracy. The third edition, 
brought out in 1905 with the assistance of Professor Meyerhoffer, 
and generously subsidised by the Berlin Academy of Sciences, is 
of so indispensable a nature that a project has been advanced by 
the International Congress of Applied Chemistry for an inter- 
national committee to publish periodical editions of tables of this 
character. 

In the year 1882 Landolt became a member of the Berlin 
Academy. To this period are to be ascribed the highly remarkable 
investigations into the velocity of the reaction between iodic acid 
and sulphurous acid (Sitzungsber, K. Akad, IFm. Berlin , 1885 — 
1886). This reaction, the mathematical calculation of which, 
attractive as the problem is, has remained unsolved to the present 
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day, is one of those in which the time-period iB most accurately 
determinable in advance from experimental data*. 

In. 1891 Landolt was appointed, as successor to Karl Rammels- 
berg. director of the second chemical institute of the Berlin Univer- 
sity. This position he occupied until his retirement from active 
life in 1905, an occasion on which he was awarded the Great Gold 
Medal for Science and Art. His experimental work at this period 
bears, in a marked degree, the stamp of infinite patience, and is 
directed less towards the acquisition of new points of view and of 
new methods than that previously referred to. 

The series of investigations was opened by a number of most 
careful determinations of melting points, large quantities of the 
substances under examination being prepared in the highest 
possible degree . of purity. The results obtained were connected 
with the determination of molecular weight, the importance of 
melting points in this respect having gradually become recognised. 
Then followed a series of investigations relating to the problem 
whether crystalline substances could by extreme comminution be 
deprived of their crystalline structure. An ingenious suggestion- 
that the optical activity of sodium chlorate in the crystalline form 
could be traced from step to step — permitted this question to he 
definitely decided in the negative. It is evident that the state of 
division obtained in those preparations did not remotely approach 
the possibility of separating molecule from molecule. 

The third, last, and perhaps most remarkable series of investiga- 
tions related to the question of the possibility of change in weight 
during chemical reactions. This problem, which bad been dealt 
with by Lavoisier ill the first half, and by Stas in the second half 
of the nineteenth century, was now, with the aid of the most 
perfect apparatus, again taken up, and was continued for over 
ten years. Tile re examination of the fa-cts, which, as is well known, 
led to a negative result, was carried out most opportunely, immedi- 
ately preceding as it did the discovery of the altogether unexpected 
phenomena of radium which appeared to assail the fundamental 
laws of experimental science. 

We may form some idea of the devotion required by these 
accurate experiments of Landolt when we consider the expenditure 
of time which they involved. But in addition to the question of 
mere perseverance, there was much that would deter the majority 
of investigators from undertaking such a work; the quarter of 
Berlin in which Landolt’s institute was situated afforded the 
freedom from earth-tremors requisite for such delicate weighings 
only twice in the twenty-four hours: once at noon, and again m 
the small hours of the morning. To carry out a two-hours 
weighing in such circumstances is not a task to be relished. 
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The work he gave to posterity will remain of monumental import- 
aDce It was of no small advantage that the final experiments 
were carried out, after Landolt’s retirement, in the Government 
technical-physical laboratories of which he was curator. Indeed, 
another important research was planned in collaboration with 
Quincke, but this was never put in hand. The minor experiments 
connected with the indestructibility of matter, which refuted the 
statement of Zengelis that glass was permeable to iodine and 
similar substances, completed Landolt’s life-work. His last scientific 
communication was but recently read before the Royal Prussian 
Academy of Sciences, whilst for the following May he had con- 
templated writing a comprehensive report on the determination of 
weight. 

Landolt’s temperament was a most peculiar one, dominated by a 
modest and delicate, although irresistible humour. This, which in 
others is frequently only the result of wide experience in life, was 
in him certainly innate, for Roscoe described him, as early as the 
Heidelberg days (1865), as "full of dry humour, aber etwas 
schweigsam,” commending at the same time his good-natured 
equability in the discussion of scientific matters. This humour was 
always deep, and could be personal, but never wounded; indeed, 
Landolt never hesitated to turn the point of his wit against 
himself, although always with that discrimination which may be 
regarded as characteristic of him. 

Professor Stumpf once described Landolt as "ein Lebensphilo- 
soph,” and this is a true characterisation, both in a scientific and a 
personal sense. Although in neither respect was he spared suffering, 
he always took the cheerful view of a true philosopher. Funda- 
mentally, his character was serious, yet ho knew so well how to take 
this serious view of life that he rarely appeared grave, and never 
lost tlie subtle smile which was one of his leading characteristics, and 
which won the hearts of all. One might have thought that there 
was for Landolt but one all-important thing in life : his cigar. The 
following anecdote, relating to his last years, is told by bis widow : 
The secretary of the Berlin Academy, Professor Diels, not long ago 
sent to Landolt a birthday greeting, expressing the hope that he 
might be as fresh on his eightieth birthday as he was then. Landolt 
went at once to his desk and penned the following reply : 

“ Die freundlich gewiinschten 80 
Will in Gcduld ich erharren, 

Ich hoffe die Sache macht sich 
Vermittels rccht vieler Zigarren.” 

He hoped, indeed, to do many another piece of work, and was 
also considering Ostwald’s suggestion that he should write down 
reminiscences of his life. It is a pity that he was unable to do 
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this, for, in view of his constant good humour, his clear&nd simple 
conception of life, his kindness and thoughtfulness foat ; oihers, and 
his large circle of acquaintances, these would have pw^^jpferesting 
memoirs. 

Landolt’s was essentially a robust nature. He had Kved lon^ 
and accomplished much without appreciable disturbance in hj 8 
health. As recently as last year he was planning with Quincke a 
research of considerable extent. But after recovering from an 
attack of pleurisy at Karlsbad, he suffered from shortness of breath, 
The experiments planned with Quincke were never carried out, 
as their prospects appeared somewhat uncertain. Landolt soon 
thereafter made over all his apparatus to his son and to his 
grandson, and gave up experimental work altogether. 

On the afternoon of Monday, March 7th, a week before his 
death, after Landolt had worked uninterruptedly from half -past 
nine until two o’clock, he was attacked by a fit of choking, which 
recurred in the evening. The doctor at once predicted the worst. 
The painful attacks were repeated; the action of the heart and 
kidneys failed, poisoning his strong system, which was racked with 
pain in spite of repeated doses of morphia. These were days of 
torture and anxiety. He lamented that it should be necessary to 
go through so much suffering in order to die, but he frequently 
refused the injection of morphia in order to be able to talk over 
with his youngest grandson, Erich Liebreich, the unfinished 
portions of his work. He dictated some sentences; explained in 
which pigeon-holes of his desk were to be found his manuscript and 
notes — but soon relapsed into unconsciousness. He died at three 
o’clock on the morning of March 15th. 

Landolt was buried, in accordance with his desire, at Bonn, 
where he had held his first position as a teacher, and had found 
his life’s companion. 

H. T. C. 


NIKOLAI ALEX AN DRO VITSCH MENSCHUTKIN. 
Born October 25th, 1842; Died February 5th, 1907. 

The year 1907 will over be memorable in the annals of chemistry 
orf account of the losses, by the hand of death, in the ranks of 
our leaders: first, within three days of each other, Mendeleeff 
and Menschutkin in Russia, and only a few weeks later in France, 
Moissan and Berthelot. 

The name of Menschutkin was familiar enough in England, and 
his services to science, principally in the domain of physico-orgamc 
chemistry, were recognised by the Chemical Society in 189,8, when 
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it was added to the limited fflfcasf Honorary an^Joreign Members, 
but his figure was less khdv% : in- this country- than that of his 
great contemporary Mendeldefi. He was, however, present at the 
famous meeting of the British Association in Manchester in 1887. 

The story of Menschutkin’s life has been written by his son 
and successor in the Polytechnic Institute of St. Fetersburg- 
Sosnowka, Professor Boris N. Menschutkin. Unfortunately, it 
appears in the Journal of the Russian Chemical Society only 
in the Russian language, and is therefore inaccessible to the 
majority of chemists, but the facts relating to the greater part 
of Menschutkin’s scientific work are available for English readers 
through the medium of the abstracts which have appeared since 
1871 iu the Journal of the Chemical Society. His book on 
analytical chemistry has also been extensively used in England 
and America in the form of the English translation by James 
Locke. 

• Nikolai Alexandrovitsch Menschutkin was the sixth son of 
his father, Alexander Nikolaevitsch Menschutkin, a member of a 
family, chiefly of merchants, long established in St. Petersburg. 
His education was received, first at the Gymnasium, which he 
left, in December, 1857, with the highest distinction, in order to 
proceed to the University. As he was still under the prescribed 
age of sixteen years, it was only in the autumn of 1858, and then 
by special favour, that he was able to enter as a student in the 
natural science division of the Physico-mathematical Faculty of 
the University. During three years ho worked diligently until, 
in the autumn of 1861, he experienced, for the first but not tho 
only time, the effects of the operation of thoso administrative ' 
agencies which are the bane of intellectual life in Russia. In 
consequenco of some disturbance among the students, probably 
of a political character but also probably of no importance, 
Menschutkin and thirty-one other students were “ sent down.” 

However, in the spring of the following year he succeeded in 
passing the final examination, and attained the degree equivalent 
to Pli.D. During the latter part of his course his attention was 
specially directed to chemistry, which he studied under Professors 
Woskressenaki, Mendeleeff, and Sokoloif. He thus acquired a 
sufficient knowledge of theory, but he was unable to work prac- 
tically, as at that time the entire laboratory of the University 
consisted of only two small rooms. In order to obtain the neces- 
sary practice he therefore had to go abroad, and in the following 
three years he spent two semesters with Strecker in Tubingen, a 

The writer is indebted for the facts narrated in the following account to the 
notice which appears in Bcr., 1907, 40, 5087 
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year (1861-5) with A. Wurtz in Paris, and a semester in th e 
laboratory of Kolbe in Marburg. 

In the meantime, many changes were introduced into the con- 
stitution of the Russian universities. In 1863 the universities 
obtained academic freedom, they chose for themselves the p r(> . 
lessors, deans, * and rectors, at the same time the number of 
professors was increased, the means of teaching improved, and. 
especially owing to Mendeleeff’s efforts, the laboratory ^ 
St. Petersburg was enlarged. 

In 1865 Menschutkin’s return to St. Petersburg prevented his 
dissertation, which had already appeared in the Com t ptes Rtndm 
of the French Academy under the title “ Action du chlorine 
d'acetyle sur l’acide phosphoreux,” and in March, 1866, obtained the 
degree of Master in Chemistry, together with the “ venia legendi. ’ 
Thereupon he began in the autumn a course of lectures on organic 
nitrogen compounds, and worked at his dissertation for the 
Doctorate. Having been appointed “ Docent " in Analytical 
Chemistry, he began, in the enlarged laboratory, the course of 
instruction in that subject which he continued to direct for 
seventeen years down to 1885. 

Early in 1869 the dissertation was ready, the subject being 
“The Synthesis and Properties of the Ureides,” and on the 
6th April Menschutkin become Doctor in Chemistry, and thereby 
eligible for a professorship. 

At that time the two chairs of pure chemistry and organic 
chemistry were occupied by Mendeleeff and Butleroff respectively. 
The third, relating to technical chemistry, was unoccupied, and 
in the exercise of the powers recently conferred by the Govern- 
ment, the University Council decided to associate the vacant post 
with analytical chemistry. Menschutkin was appointed, and 
although officially Professor of Technical Chemistry he was actually 
Professor of Analytical Chemistry. In connexion with his teach- 
ing he then proceeded to rearrange the course of instruction, and 
in 1871 he brought out his well-known text-book. This has passed 
through nine editions, and has been translated into German and 
English. This work is well and clearly written, and although it 
contains nothing new in the methods of analysis described, the 
course represented is an excellent one for students. The author’s 
views as to the place of analytical chemistry in the curriculum, 
and its relations to other departments of scientific chemistry, are 
set forth in the preface, from which the following extract will 
be sufficient. He says : “ The student cannot Tightly turn to 
analytical chemistry until he has obtained a thorough preparation 
in the general science^ and his knowledge of the latter is measured 
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not by the number of single and isolated facts with which he is 
familiar, but by the clearness with which he understands the 
fundamental chemical phenomena and theories. For these reasons 
I strongly advise the beginner not to devote himself too quickly 
to analytical chemistry. ... If the above conclusions are correct, 
the practice of chemical analysis must be pursued in the Bame 
way as purely scientific investigations. The chemist proves the 
correctness of an induction in the latter by means of suitable 
experiment, in obtaining the best possible conditions for which he 
must be governed by analogy. The same method of procedure 
should bo adopted by the analytical student, in continually pro- 
posing questions to himself and answering them by properly 
selected experiments.” With these remarks most experienced 
teachers will be in hearty agreement. 

In the year 1871 Menschutkin became Secretary of the Physico- 
mathematical Faculty, and in 1879 he was appointed Dean, an 
office which he held until 1887. 

The assassination of the Emperor Alexander II. in 1881 was 
followed by the adoption of severe repressive measures, from the 
effects of which the universities, with all the other institutions in 
the country, suffered in many ways. The autonomy granted in 
1863 was revoked, and the officials, including professors, could 
only be appointed by the Minister of Public Instruction, the 
students were required to resume the uniform of 1835, the 
admission of students rendered much more difficult, as they could 
only be received from certain gymnasia, the fees were raised 
considerably, and the number of professorships reduced. In 
chemistry two only remained, namely, the chairs of pure and 
technical chemistry. 

Naturally, professors and students alike were discontented with 
this state of things, and in the years 1887-8 serious disturbances 
occurred. These were followed by tho resignation of the rector 
and several other officials. Butleroff having resigned his post in 
1885, Menschutkin had to take up the teaching of organic 
chemistry, in addition to his other duties. About this time he 
prepared his large handbook of organic chemistry, which appeared 
in three successive editions, and in' 1888 he published a history of 
the development of chemical theory. As both these books were 
written in the Russian language and were not translated into any 
other, they remain practically unknown to foreigners. 

One of Meuschutkin’s most serious undertakings was the build- 
ing of the new chemical laboratories of the University. Although 
the old laboratory had been from time to time enlarged, it was 
very inconvenient and dark. As it was also far too small for the 
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number of students desiring admission, a new laboratory was 
granted on the petition of Mendeleeff and Monschutkin. It was, 
however, only in 1890 that the money could be found and the pl ans 
prepared, and in this year Mendeleeff resigned his chair. This 
retirement left Menschutkin in the position of senior Professor 
and Chairman of the Building Committee. After visiting, i„ 
company with the architect, Krassowski, several of the chief conti- 
nental laboratories, Menschutkin returned to St. Petersburg, and 
the work proceeded so rapidly that the new laboratory was ready 
for occupation in October, 1894. 

In this laboratory Menschutkin worked eight years, teaching 
only organic chemistry. The later years, however, from 1899 
onward, were much disturbed owing to frequent disorders among 
the students, in consequence of which, from 1899 to 1906, the 
lecture courses were never completed. In 1902 Menschutkin was 
transferred to the new Polytechnic Institute, about 6 kilometres 
north of St. Petersburg, in the district Sosnowka, while still 
retaining the Professorship of Organic Chemistry in the University, 
and delivering lectures in that subject. Here he exercised the 
functions of Professor of Analytical and Organic Chemistry, as well 
as Dean of the Mining Division. To these offices were added the 
business connected with the Russian Chemical Society, of winch 
Menschutkin had been Secretary from the commencement down to 
1891, and of which he continued to bold the Editorship of 
the Journal until 1901. In 1906 he was elected President of 

the Society. , , 

Nor was his activity confined to academic spheres. As deputy 
of a provinca he was able to take part in the discussion of ques- 
tions relating to popular education, and many new schools owe 
thoir existence to his exertions. He was also President of the 
Committee on the establishment of an Agricultural Institute at 

St. Petersburg. , . 

In his political views he belonged to the Opposition. He often 
visited the University during the periods of most severe reaction, 
and in the Council of the Polytechnic he was bold enough to 
express the view that academic life could only develop under the 
condition of civil political freedom, and succeeded in carrying s 
resolution to that effect. He was one of the founders of the Academic 
League (Bund), and at the end of 1905 he took an active pa 
in the elections for the first Duma. He was one of the founders 
of the- party of democratic reform. 

Menschutkin had suffered for many years from disorder of t e 
kidneys, and at the end of 1906 he had an attack which, how- 
ever, had apparently passed off. His death, which occurred u 
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the early morning of the oth February, 1907, was sudden and 

unexpected. 

As to Menschutkin ’b scientific work, his earliest efforts have 
been already mentioned. His principal systematic researches 
relate exclusively to the study of organic compounds from the 
physical point of view. His important memoirs on the influence 
of isomerism among alcohols and acids on esterification may be 
read in full abstract in the Berickte D. Chem. Ges. (Bd. 10, 11, 
13, M, 15, 16). Many years earlier it had already been shown 
by Berthelot and Pean de St. Gilles that in the interaction of 
acids and primary alcohols there is a limit, both to the rate of 
change and the amount of ester formed. These researches belong, 
however, to a time before the complete recognition of isomerism 
among the alcohols. Menschutkin, in a long series of experiments, 
showed that, both in respect of rate and limit, the primary, 
secondary, and tertiary alcohols differ from one another, and that 
imsaturated differ from saturated alcohols. The molecular weight 
of the alcohol concerned has also a considerable influence on the 
result, the limit rising generally with molecular weight, although 
the rate is diminished. The first series of experiments were made 
with acetic acid and various alcohols; the succeeding memoirs 
included the results of work with a variety of acids. Subsequently 
the rate of chemical change was studied in the case of the format 
lion of amides and anilides by the action of ammonia and aniline 
on acids by means of the same method as was employed in the 
esterification experiments. Here again the influence of isomeric 
differences was equally manifest. These researches led on to- 
others, such as the study of the mutual displacement of bases in 
homogeneous systems, and the influence of temperature on the 
rate of several reactions. Abstracts of all the memoirs relating 
to these researches are provided in the Journal of the Chemical 
Society. 

Menschutkin's researches, from 1889 to 1895, were devoted to 
the study chiefly of the amines and of the velocity of their inter- 
action with alkyl halogen compounds, and the influence of 
isomerism on the rate of change. In this connexion the interesting 
fact was discovered that so-called “ indifferent ” solvents exercise a 
quite extraordinary influence on the rate of the reaction. 

Continuing these investigations down to the end of his life, 
Menschutkin succeeded in establishing a large number of other 
facts connecting together constitution or structure and chemical 
activity, as well as physical properties, such as boiling point, 
melting point, and specific gravity. He must, in fact, be regarded 
as one of the chief pioneers in the difficult study of chemical 
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dynamics, for although Berthelot had been before him in observe 
tions of the rate of esterification, and Harcourt and Esson, in 1864, 
had made a bold beginning in another direction, the material 
requisite for generalisation was wanting until much of it was supplied 
by the continuous, steadfast, and careful researches of the Russian 

chemist. , 

In reviewing the career of a great man, interest and sympatlj 
are roused as much by a consideration of the difficulties he hag 
had to encounter and the influence they may be supposed to hare 
had on his character, and the position he ultimately reached, as 
by any record of his successes or times of triumph. In many 
cases, these difficulties occur in early life, and among the worst 
may be reckoned poverty, ill-health, want of education, or want 
of friends. These are disadvantages which may beset the youth 
of any nation, although it may sometimes be said that there are 
uses in such adversity, 

“ Which, like the toad, ugly and venomous, 

Wears yet a precious jewel in his head.” 

The difficulties which haunt the Russian man of science are rot 
specially of this kind; they do not belong to his youth only or 
to the circumstances surrounding him individually. They follow 
him through life, they belong to the atmosphere in which he draws 
his breath, and over which he has usually no power or control. 
Those who live under other skies cannot but look wistfully across 
the frontier of this great country with sympathy in their hearts, 
and with admiration for those who, like Menschutkin, have suc- 
ceeded, in the face of disturbance and of official discouragement, 
in bearing a distinguished part in building the foundations of 
modern science. v 
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^1B WALTER PALMER, Baht. 

Born Februart 4th, 1858; Died April 16th, 1910. 

Bv the death of Sir Walter Palmer we have lost one of the men 
whose value to the nation we are beginning to appreciate. As the 
third son of the late George Palmer, M.P. for Reading, the founder 
of the firm known all over the world as Messrs. Huntley and 
Palmers, he was one of the directors of a great commercial organ- 
isation. Owing to his father’s foresight, and to his own natural 
bent, he received a thorough scientific education that enabled him 
to take his place on the hoard of directors as their natural scientific 
advisor, and out of the happy combination of commercial and 
scientific experience he developed an attitude of mind towards 
industrial problems and the scientific principles upon which modem 
industry must lean that made him an admirable example of the 
broad-minded captain of industry. 

I B y inheritance and by the education of childhood and boyhood 
jhe was excellently endowed from the first. Issued, both on his 
[father’s side and on his mother's, from a long and healthy line of 
[forbears belonging to the Society of Friends, his first education 
was sound and good. And, as a natural part of that education, be 
made early acquaintance with the outer world by travel and’ by 
the study of foreign languages. He matriculated at the ago of 
seventeen at the University of London, and after three years 
of further study at University College and at the Sorbonne in 
Paris, he took his B.Sc.Lond., chemistry having been the subject ' 
to which he had devoted most attention. 

He was now ready to enter upon the practical business of life, 
and went into the biscuit factory at Reading to serve as a " band ” 
m its various departments as the proper introduction to his service 
as a partner in the control and direction of the business. 

In that capacity he worked actively for years, and applied his 
scientific knowledge and method to the technical improvement of 
biscuit-baking. He thus contributed largely to the commercial 
prosperity of the firm. As one step towards that end ho was 
!! 7 “ at ™ menta ' i 1,1 the establishment of a chemical laboratory 
under the direction of a firshrate scientific chemist, 

n ™ “ ama €e in 1882 to Jean, daughter of W. T. Craig, M.P. 
and f. PaWs na ' tural disposition to take part in public life’ 

were ^ ** Ktar ”* “ d art “ tic »**«**’ 

happily seconded, and throughout their married life 

wenty-seven years the natural generosity of husband aud 
VOL. ion, 
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wife were united, to the great benefit of many artiste, and to the 
great enjoyment of a large circle of friends, both in Reading aa j 
in London. 

In 1892 Walter Palmer took a leading part in the foundation of 
the University College of Reading, of which he was the first chair, 
man, and of which the buildings were formally opened in 1898 hy 
H.R.H. tbe Prince of Wales (King Edward VII.). 

In 1891 he generously supported a scheme for the regular delivery 
of post-graduate lectures in physiology at the University of London, 
and provided funds for the equipment of the laboratory that va 
required for this purpose. 

In 1898 he was returned to Parliament as the Unionist Member 
for the City of Salisbury. In 1904 he was created a baronet, and 
during the last few years until his death he served regularly as a 
member of the Senate of the University of London. 

A. D. W. 


CLXXXVII.— The, System: Palmitic Acid-Sodium 
Palmitate. 

By Frederick George Donnan and Albert Simpson White. 

As a substance of very great commercial importance, soap claims a 
large share of attention from both the industrial and the academic 
chemist. Although the fundamental reaction— the saponification 
of an ester — is simple, and has been familiar for a great many 
yeaTS, there are processes in the manufacture of soaps, such as 
clear-boiling, salting out, etc., which are little understood from a 
scientific point of view. 

Several papers have been published dealing with the condition 
of soaps in solution in various solvents, especially water (Kraft 
and collaborators, iter., 1894, 27 , 1747, 1755 ; 1895, 28 , 2573, 1896, 
29 1328, 1334; Kahlenberg and Schreiner, Zeitsch. phystM. 
Chem., 1898, 27 , 552; A. Smits, ibid., 1903, 45 , 608; McBainand 
Taylor, Ber., 1910, 43 , 321 ; Zeitsch. physikal. Chem., 1911, 76, 2, 
179). 

The conclusion was arrived at by Krafft that the formation o 
acid salts played no unimportant part in the chemistry of the soaps, 
and it was thought that an examination of the two-component 
system, fatty acid-sodium salt, would possibly afford confirmation 
of this view, and lead to the. isolation of one or- more acid salts. ^ 

Some preliminary measurements of the “ initial freezing points 
(called in future I.F.P.’s) of various mixtures of palmitic acid an 
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6 odium palmitate had. 'already been made in this laboratory by 
H. E. Potts, the results of which are given in the following table. 


Table I. 


No. 

Sodium 
palmitate, 
per cent 

I.F.P. 

No. 

Sodium 
palmitate, 
per cent. 

I.F.P. 

1 

0 

60-65° 

8 

5 

64-00° 

2 

1 

60-50 

9 

10 

66-50 

3 

2 

60-15 

10 

15 

68-60 

4 

3 

60-00 

11 

20 

70-70 

& 

4 

60-70 

12 

30 

75-80 

6 

5 

61-60 

13 

40 

8870 

7 „ 10 65 20 I 

The results of experiments 1- 

—7 were 

obtained by 

means of 


cooling curves. These gave very satisfactory figures when working 
with the pure acid, or with mixtures of low soap-content. At higher 
concentrations of the palmitate, however, they became very 
indefinite, and could not be repeated with any accuracy. The 
results of experiments 8 — 13 in table X. were obtained by a method 
of direct observation. The mixture was made up, melted, and 
thoroughly mixed, in a small, thin glass test-tube, which was then 
secured to the bulb of a thermometer by rubber bands, and dipped 
into a cooling bath. To prevent super-cooling, a stirrer of platinum 
wire was introduced, and this was lifted out at short intervals in 
order to allow a drop of the mixture to solidify on it, when it was 
re-introduced and vigorously agitated. The temperature at which 
a solid phase was seen to be formed was noted as the I.F.P. of that 
mixture. 

Although no great accuracy can be claimed for these results, they 
show unmistakable signs of a eutectic at about 60° — a deduction 
which is corroborated by the appearance of a second halt at this 
temperature ih some of the cooling curves. An attempt to redeter- 
mine these points with greater accuracy proved of no avail, as it 
was found that the mixtures had a very pronounced tendency to 
supercool, and that crystallisation was very slow, even when started. 
The viscosity also increases greatly with the addition of soap to 
the mixtures, at about 35 or 40 per cent, of sodium palmitate being 
very pronounced. Therefore, as these determinations of I.F.P.’s 
did not yield the data required with reference to the solid phases, 
no further time was spent on this work, but the isolation and 
examination of the solid and liquid phases in equilibrium with 
each other at various temperatures were proceeded with, the I.F.P. 
curve beiDg used as a guide in fixing the temperatures and 
compositions to be used. 


5 H 2 
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Apparatus- 
es apparatus used in these solubility detennmatioM consist* 
llie appara lv ^ inner chamber where eqmh- 

r entl wl JtotadSd an onto case, for purposes of isothermal 
53T Cwtu is shown in Fig. 1, in which A is the outer 
r - r w plunged into a thermostat up to the level WW. A 
led P out of the thermostat to the filter pump, and the 
side-tube B narrowed acco mmodate a weighing bottle C, 

nThich the liquid phase collected as it fell from a Gooch crucible 


Fto. 1. 



1 ) after having passed through a filter paper. .1 was closed at the 
fop 5 a large cork, which was bored to support M*™ 
tube E and was rendered air-tight by being covered with a lay 
If iucL" a patent modelling clay which was found very 
useM for such purposes. E was made of one-inch glass 
narrowed off at the bottom, and sealed into a piece of narro 
tube which passed through a rubber bung supporting ■ 
munication between li and D was cut off by means erf g 

glass plug F, the stem of which was enlarged into a small bult 
ST 2 drewn out on the upper side in orderto pa* J* 
through the tube U, leaving a free airamtlfit. A small 



dropped end bf S being enlarged to fit this 

cork and sp provide a i^eans of supporting the stopper when lifted 
in drder to allow the contents dtE to flow down for filtration. The 
stirring was performed by means of a current of dry air, free from 
carbon dioxide, which was drawn through the mixture. This was 
admitted through a narrow glass tube K, drawn off to a f$ie jet at 
the lower end, and sucked out through H , which was connected to 
the filter pump. The end of the stem of F was cut off, so that 
when in position as shown in Fig. 1 there was a sufficient length 
projecting to afford a good hold for the fingers, and at; the same 
time not too much to prevent a piece of pressure tubing being 
slipped over 27 without danger of breakage. When the stopper was 
raised for filtration it was no longer necessary to suck air out 
through 27, which was then simply closed up by means of an 

Fig. 2. 
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air-tight cap made of rubber tubing long enough to cover the stem 
in its new position. By this method air was prevented from 
entering the apparatus through 77 during filtration. Connexion 
between the equilibrium apparatus and the preheater — a thin glass 
spiral immersed in the thermostat, through which the air was 
passed after purification and before entering the apparatus— was 
made through mercury, so that the whole apparatus could be lifted 
easily, without damage to the fragile preheater, which was perman- 
ently mounted in the bath. The part of the inlet-tube X which 
projected out of the thermostat was made of thick-walled glass to 
minimise the temperature fall which must occur here. 

As, at the temperatures required, gas-heated thermostats have 
been found to be not very satisfactory, the bath used in this work 
was heated and controlled by electricity, and is perhaps worthy 
of a short description. Fig. 2 shows the connexions diagrammati- 



c&Uy. The heating lamps— two or three 280»w*tt radiator lamp*, 
acceding to the temperature— were connected across the 230-volt 
mains through a relay, across the same terminals of which, was 
an external adjustable resistance of lamps. This arrangement had 
a two-fold advantage, since, besides reducing the sparking in the 
relay, iP allowed the rate of cooling of the bath to be regulated 
When the direct passage through the relay was broken, the current 
still had a path through this adjustable resistance in aeries with 
the heating lamps, which were thus always absorbing a, certain 
amount of power. This point is of importance, as, at such high 
temperatures, if the lamps are allowed to 
be quite extinguished, the cooling ia ^ 
rapid that the fall of temperature cannot 
make itself readily enough felt through the 
walls of the regulator, and bad regulation 
results. 

The regulator used was an ordinary 
toluene and mercury one, but was modified 
for the electric control, and also in order 
to allow the temperature to be varied over 
a considerable range with ease. As shown 
in Fig. 3, a side-tube was sealed on and 
bent upwards, having a glass tap just above 
the level of the thermostat. Above this a 
capillary tube made connexion with a 
mercury reservoir outside the bath, and a 
platinum wire was sealed in just below the 
tap. For the other contact a piece of stout 
platinum wire was sealed through the 
bottom of a narrow glass tube containing a 
little mercury, into which a copper wire 
could be dipped. This tube was passed 
through a cork which fitted the enlarged 
top of the straight limb of the regulator, and the end of the platinum 
wire entered a piece of capillary tubing, being bent into the form of 
a spiral with a central point projecting downwards, in order to keep 
the contact between platinum and mercury rigidly in the centre of 
the capillary. To regulate t.o any desired temperature, mercury 
was poured into the straight limb until it began to flow over into 
the reservoir. It now syphoned over until the levels in the capillary 
and the -reservoir were equal, and was ready for use. The detach- 
able contact was put into place, and the bath heated up with the 
tap open until the temperature was approximately reached. The 
reservoir was now raised until the meniscus in the capillary waa 




nearly » contact with this platinum point, and the tap was 

closed. : . .. ■ 

If the temperature attained was not quite that required, the 
final adjustment was made by opening the tap, and either blowing 
or sucking down a side-tube sealed in to the straight limb for this 
purpose, and not by alteration of the position of the platinum 
contact, which was only made detachable for cleaning purposes. 
The regulator circuit was operated by an accumulator giving 
approximately 2 volts. 

Experimental Results. 

Using the I.F.P. curve as a guide, a mixture and temperature 
were selected which would, in all probability, give both phases in 
quantities sufficient for analytical purposes. This mixture was 
made up on a watch glass, and brushed into the apparatus. The 
cork I was then dropped into place, and the apparatus closed up 
by the rubber bung carrying If and K, which was pressed down 
firmly until quite air-tight. The temperature of the bath was 
adjusted, and if it was required to approach the equilibrium from 
the solid side the apparatus was at onco put into the thermostat. 
In this case stirring was not started at once, as the powdery mixture 
would have been blown all over the apparatus. Sufficient time was 
therefore allowed for the acid to melt. The tube H was then 
connected to the filter purnp, and a slow current of air drawn 
through. When it was desired to approach the equilibrium from 
the completely liquid side, the mixture was first melted by beating 
the apparatus in water until all the sodium palmitate had dissolved, 
and stirring was commenced immediately on transference to the- 
bath. After having been maintained at this temperature for the 
desired length of time, the apparatus was lifted out and examined, 
to make sure that both phases were present in sufficient quantities. 
This could be done very easily and rapidly without fear of disturb- 
ing the equilibrium, as the whole apparatus was mounted on a 
single support, and was connected with the preheater through 
rnercury, as mentioned previously. If the result of this examina- 
tion was unsatisfactory, the apparatus was replaced, and the tem- 
perature altered in the required direction, and a further period 
allowed. If, however, both phases were present as desired, the 
.apparatus was replaced quickly, and a short time allowed to 
jneutralise the eSect of the small amount of cooling that had taken 
L 7,, s ^°PP er waa then raised, and 11 closed up as described, 
M the outlet tube B connected with the pump, thus sucking air 
through the solid phase collected in D, and allowing the liquid 

ase to fall into G, The phases so collected were then taken out, 



and their sodium extent estimated as sulphate, attar careftd 

ignition to drive off all, the organic letter. 
g In order to gain a knowledge of the time necessary for tie 
ihment of equilibrium, the following experiments w ert 

carried out at 60 °. 

Table II. 

Solid phase. Liquid ph»s«, 

. .... ■ , sodium sodium 

Condition of p&lmitato,. palmitote, 

mixture . 11me _ „ nt per cent. 

before experiment in days. P® jp.j 

Liquid * 22-84 19*22 

Solid I 2 2 . 84 19*83 

.. it 2 2*72 19-1 

From table II. equilibrium is seen to be sufficiently attained in 
t Z Zl and as this was a convenient time, no further work * 
done oTthis question, but in the following experiment* a penod 
Tl least two days was allowed for the attainment of equibbrmm 
Table III. gives the results obtained, both in percentages of 
sodium anrl of sodium palmitate. 


Table III. 


No. 

1 

1 

2 

2 

3 

3 

4 

4 

5 
5 


Temp. 
60 
60 
61 
61 
62 
62 
63' 

63 

64 

64 

65 


0 

65'6 

7 

66-65 

7 . 

66-65 

8 

67-75 

8 

67*76 

9 

68-95 

9 

68-95 

10 

70 00 

10 

70-00 

11 

71-00 

11 

71-00 

12 

72-9 

12 

72-9 

13 

73-5 

13 

73-5 

14 

73*5 

14 

. 73*5 


Solid phase. 


Per cent. 

Per cent. 

Na. 

NaPa. 

0*06 

0-7 

0 05 

06 

0-84 

10-20 

0-85 

10-30 

0-92 

1112 

0-93 

11-34 

1-02 

12 33 

1-06 

12-81 

1-14 

13-78 

1-12 

13-54 

1-28 

15-47 

1-38 

16-68 

1*32 

15-95 

1-55 

1873 

1 -545 

18-67 

1-70 

20-55 

1-71 

20-67 

1-89 

22-84 

1-89 

22-84 

2-10 

25-38 

2-07 

25 02 

2-90 

85-05 

2-85 

34-45 

265 

32-39 

2-68 

32-03 

2-90 

35 05 

2-93 

35-41 


Liquid phase. 


Per cent. 

Per cent. 

Na. 

NaPa. 

0-19 

2-3 

0-19 

2-3 

0-32 

3 97 

0-34 

4-17 

0-41 

4-96 

0-41 

4 96 

0 64 

6-53 

0-52 

6-28 

0-66 

7'98 

0-82 

9 91 

0-82 

9-91 

0-95 

11-48 

1-00 

1209 

1-12 

13-54 

115 

13-90 

1-37 

15*56 

1-59 

19-22 

1-58 

19-10 

1-87 

22-60 

1-87 

22'60 

2-37 

28-65 

2-36 

28-52 

2-42 

•29-25 

2-43 

2937 

2-39 

28-89 

2-37 

28-65 
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serieB of solid solutions. The lower eutectic 't*M by 

the second halt noticed by Potto in his coding ourrcs. ; second 
pair of curves appears to approach a maximum so nearly, before 
the second eutectic is reached, that further experiment was required 
to settle this point. An attempt was made to fix this second 
eutectic temperature also by means of cooling curves, hut without 
result, on account of the supercooling and slow velocity of crystal- 
lisation mentioned before. The difficulty of obtaining definite 
results from cooling curves was found to increase rapidly with the 
addition of sodium palmitate to the mixtures, and with the com- 
positions required for the present purpose the method was quite 
useless. The following two methods of obtaining the eutectic 
temperature by melting a mixture were therefore tried. 

A mixture containing 29 per cent, of sodium palmitate and 71 per 
cent, of palmitic acid was melted and thoroughly mixed in a test 
tube, and then cooled quickly. It was then allowed to remain 
*in the thermostat for some time, after which it was examined, and 
its condition noted. The temperature was then raised slightly, and 
a further time allowed. This was repeated until two temperatures 
were obtained, at one of which the mixture was quite solid, and 
at the other partly liquid. 

A 29 per cent, mixture was found to be quite solid at 72'1°, and 
partly liquid at 72'P. The eutectic temperature therefore lies 
between 72T° and 72'6°. A 29 per cent, mixture was again made 
up, and melted. A thermometer was stirred round in the liquid to 
ensure complete mixing, and then lifted out, when a film of the 
mixture quickly solidified round the bulb. It waa then enclosed 
in an air-bath, and gradually heated, until the mixture was noticed 
to flow down the thermometer and form a large drop on the end 
of the bulb. The temperature at which this occurred was accepted 
as the eutectic temperature. 

Working with two different samples, the following results were 
obtained : 

Experiment 1 721“ I Experiment 2 723“ 

It was now necessary to obtain the initial freezing point of a 
mixture, the composition of which lies between 29 per cent, and 
that of the highest pair of analytical points on the second pair of 
curves. For this purpose a mixture containing 26 per cent, of the 
sodium salt was taken, that is, nearly the composition represented 
by the formula Na?a,3HPa. This experiment was also carried out 
by coating the thermometer bulb, hut in this case the temperature 
accepted as the I.F.P. (or final melting point) was that at which 



he drop tharmwieter bM8mB quite'tran*p»r«nt. 

The experiments gave the results : 

Experiment! 71 "8° 

2 71'7 


These results, when plotted in Fig. 4, are seen to agree very 
we ll with the analytical results, and practically to exclude the 
existence of a stable maximum in the second pair of curves before 
the second eutectic is reached. 

The results given in table III., and plotted in Fig. 4, are liable 
t0 two sources of inaccuracy, namely, (1) analytical errors, and 
(2) divergence from the true composition of the solid phase by 
reason of adhering liquid. 

The analytical error is insignificant for the purpose of the 
present work, the analyses being carried out in duplicate with 
reasonable agreement. 

The second source of error is of greater importance, as one is 
entirely dependent on the results of analysis in fixing the composi- 
tion of tho solid phase. It might be argued that a solid phase of 
constant composition corresponding with each branch of the liquid 
phase curve really separates out, hut that this is not recognised 
owing to incomplete separatiou from the mother liquor. This view 
can, however, be shown to be untenable by the following reasoning. 
Confining one’s attention, in the first place, to the middle pair of 
curves (numbered II. on the diagram), let it be supposed that the 
true solid phase is one of constant composition, represented by some 
vertical line on the diagram. Then it must fulfil the condition that 
this vertical line cannot enter the space enclosed by the analytical 
curves, as, at the temperatures at which this occurred, a negative 
amount of wetting would have taken place. It can therefore only 
cut the solid and liquid phase curves at the point at which they 
touch each other. One can now assign a simple molecular com- 
position to this constant solid phase, and calculate, or read off from 
the diagram, the amounts of liquid phase which would have to be 
associated with unit amount of this, in order to give the analytical 
results. If this composition corresponding with the second pair of 
curves be supposed to be that of the possible acid salt NaPa,3HPa 
(approximately 26 per cent, of sodium palmitate), the solid 
separated would have to be made up of about, one part of the true 
solid phase and two parts of the liquid phase, a conclusion which is 
quite absurd. Any assumed composition lying to the right of this 
on the diagram would, of course, give even more unlikely results, 



IfrMfofc no simple tompantaon lyirigfo thV'l^iad^S^tf ioes not 
<yt both curves in separate and welbsubstantiated po|^g|- t 
r The same reasoning may be applied to the other -curves, 

Thus if the solid phase separating along the p$i||l!§j| cu^ 
numbered L were the pure acid, this would have to ra> : associated 
with about half its weight of liquid phase. The mixtures, are here 
however, not very viscous, and it is unlikely that such! extensive 
wetting occurs. Along the pair of curves numbered III. the solid 
phase which suggests itself is the acid salt NaPaJSPa, which 
however, contains more than 50 per cent, of the sodium salt, and 
would have to have been wetted with twice its weight of mother 
liquor to give the results obtained. In support of the above 
argument it may also be said that if a composition and temperature 
were so selected as to be represented by a point lying midway 
between the liquidus and solidus curves, a practically 50 per cent, 
mixture of solid and liquid was obtained, although no exact quan- 
titative test of this could be carried out owing to loss on the glass 
of the apparatus. 

. The solid phase curve in the third branch undoubtedly suffers 
more from this wetting than in the other two branches, as the 
liquid phase is here much more viscous. Indeed, in order to effect 
a separation at all, matters had to be so arranged that there was 
much more liquid than solid present, otherwise the material would 
not flow down into the Gooch crucible. Two experiments are quoted 
(expts. 13 and 18) in table III. in which this precaution had not 
been taken. A little liquid phase was separated, and analysed, 
giving results which fell on the curve, but the solid, when removed 
from the apparatus, gave points which were well within the area 
enclosed by the liquidus and solidus curves. 

It results from these experiments that no constant solid phases 

corresponding with acid salts in which the molar ratio — ~>1 

separate out, whilst the separation of the acid salt NaPa,HPa is 
extremely doubtful, although this composition has not been covered 
by the experimental data. 

The existence of the solid solutions which have been shown to 


occur is rendered very probable when we consider that the, chemical 
" polarity ” between palmitic acid and its sodium salt is relatively 
small owing to the extent of the carbon chain present in each 
lease. This confers on both acid and salt such a predominating 
hydrocarbon character that the chemical polarity due to the 
different residual affinities of the *C0 2 H and *C0 2 Na groups is 
to a great extent obliterated. In confirmation of this view may be 
mentioned the fact that liquid mixtures of palmitic acid and 
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sodium palmitate show no trace of electrolytic dissociation, tBfe 
liquid being practically a non-conductor if electricity. 

The existence of solid solutions is of considerable interest and 
importance in relation to the nature of the phases which can 
separate from aqueous soap solutions, or which are present in the 
colloidal state in such solutions. It would appear probable that 
such phases may he simply solid solutions of acid and soap, or else 
phases, whether liquid or solid, of variable composition, containing 
the three components, fatty acid, sodium oxide, water. 

It is intended to continue this investigation with the object of 
ascertaining the nature of the phases which can separate from the 
three-component system, fatty acid, sodium (or potassium) salt, 
solvent. 

Summary of Results. 

(1) The two-component system palmitic acid-sodium palmitate 
has been investigated over a range of compositions extending from 
the pure acid to a mixture containing about 38 per cent, of the 
salt, corresponding with the temperature range of 60° to 82°. 

(2) The solid phases which separate under these conditions consist 
of three series of solid solutions. 

(3) No solid phases corresponding with definite compounds have 
been found to separate under the conditions of these experiments. 

IftlBWUTT LABORATORY OF PHYSICAL AND ElECTKO-CHEIHSTEV, 

University or Liverpool, 


CLXXXVIII . — The Chlorine Derivatives of Pyridine. 
Part XI. Some Interactions of 3:4: o-Tn- 
ckloropicolinic Acid and of its Derivatives. 


By William James Sell. 

In former communications (Trans., 1905, 87 , 799; 1908, 93 , 1994) 
It was shown that one of the chief products of the chlorination 
o 2-methylpyridine is the compound having the constitution 
represented by the formula: 


Cl/^Cl 

H^jucv 

N 

It was further pointed out that this compound undergoes decom- 
position when heated to 125-130° with 80 per cent, sulphuric 
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Seid, giving mainly 3 : 4 : 5-trichloropicolimc aoid, bat that if 
temperature was allowed to rise much above this point part of the 
aoid is resolved into carbon dioxide and 3:4: 5-trichloropyridi ne 
which remains dissolved in the sulphuric acid. 

Examination of this decomposition of the hexachloropicoline 
on a larger scale revealed the fact that in addition to the above 
products a dichlorohydroxypicolinie acid was also formed in small 
quantity. This was separated from the later crops of 3:4: 5-tri- 
chloropicolinic acid by crystallisation from water. The new 
compound separates from water in colourless, anhydrous needles, and 
is regarded as having the hydroxyl group in the position 3 or 5. 
It is resolved by heat without fusion or residue into carbon dioxide 
and the corresponding dichlorohydroxypyridine, which condenses 
in the cool part of the tube. An isomeric dichlorohydroxypicolinie 
acid is obtained from 3:4: 5-trichloropicolinic acid by the action of 
alcoholic sodium hydroxide. The compound is regarded as 
3 : 5-dichloro-4-hydroxypicolinic acid, and is also resolved by heat 
without fusion or residue into the corresponding dichlorohydroxy- 
pyridine * and carbon dioxide. 

Further, 3:4: 5-trichloropicolinic acid reacts with ammonia when 
heated in a sealed tube, giving 3 : 5-dichloro-4-aminopicolimc acid, 
which on heating gives 3 : 5-dichloro-4-aminopyridine. The latter 
compound is converted by nitrosylsulphuric acid into 3 : 5-dichloro- 
hydroxy-4-pyridine, identical with that obtained by the action of 
alcoholic sodium hydroxide on 3:4: 5-trichloropicolinic acid, and 
subsequent acidification and heating. 

The above changes may for convenience be thus represented: 


Cl 

HjSOi 

H'^COjH 

N 


Cl 

ci/ Noh 

Hl^cOjH 

N 


Cl Cl 

no Aci Htll C)/\oH 

N N 


Cl 

ci/Nci 


OH 


OH 

ci/Noi 


| ».&OH Heat '-’*1 

H x ^C0 2 H -> H^CO.H 

N N N 


Cl 

Cl/\l 


Cl 

ci/V 


NH, 


OH 


, , Heat 'A NH^ ClAci hno. ClAci 

H^'COjH H! x/ H -4 h! Ih — > h! /H 

N N If N 


* This nomenclature is employed for convenience 'only. The question as to 
whether this and similar substances are pyridone or hydroxypyridine derivatives is 
left quite open. 
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Cl 

ciAci 
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NH S 
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!C0,H -> HI 
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Experimental. 

Formation of Dichloro-Z(or b)-hydrozypicolimc Acid from 
3:4: 5 -Trichloropicolinic A cid. 

This compound was separated from the mother liquors in the 
decomposition of hexachloropicoline by 80 per cent, sulphuric acid, 
and is doubtless formed from the chief product of this decomposi- 
tion, namely, 3:4: 5-trichloropicolinic acid, by the displacement of a 
chlorine atom by an hydroxyl group. The substance separates 
from water in anhydrous, colourless, microscopic needles, which are 
moderately soluble in boiling water, sparingly so in cold water, and 
freely soluble in warm alcohol or ether : 

0-124 gave 0-158 C0 2 and 0-0175 H.,0. 0=3*72; H = T56. 
0-2055 „ 0-2868 AgCl. 01=34-50. 

0*2053 „ 0-287 AgCl. Cl = 34*58. 

C 6 H 8 0 3 NC1 2 requires C = 34"61; H = l"44; Cl=3413 per cent. 
The compound decomposes without melting, being resolved into 
4 : o-dichloro-3-hydroxypyridine and carbon dioxide. An aqueous 
solution of the acid gives the following reactions : Ferric chloride : 
a deep brownish-red colour. Cupric acetate: bluish-grey, very 
sparingly soluble, crystalline precipitate. Silver a gelatin- 

ous precipitate, very sparingly soluble in boiling watei; the filtered 
hot liquid deposits needles of the silver salt on cooling. 

The ammonium salt of the acid gave with barium chloride a 
copious precipitate consisting of fine needles. 

Calcium chloride gave an immediate precipitate consisting of 
rosettes of needles, sparingly soluble in boiling water, from which 
it separates in tufts of silky needles. 


Formation of 4 : 5-Dichlovo-?>-hydroxypyridinc from Dichloro - 
3(or5 )-hydroxypicolinic Acid . 

When the preceding compound is heated in a wide glass tube 
in a gentle current of air it is resolved without melting or residue 
into carbon dioxide and 4 : b-dichloro-S-hydroxy pyridine, which 
forms a crystalline sublimate in the cool part of the tube. The 
sublimate is dissolved in boiling water, and on cooling crystallises 
in colourless, prismatic needles : 



P 0*143 gave 0*2496 AgCl. Cl -43*16, 

5 C 5 H 8 ONCls requires Cl=43*27 per cent. 

5 "The aqueous solution gives no colour with ferric chloride. With 
silver nitrate a granular, crystalline precipitate slowly appears. 

I" Preparation of 3 : 5 -DicUoroA-hydroxypicoUmc Acid from 
3:i:5-Trichloropicolmc Acid or from H exachloropicoline. 


? When either 3 : 4 : 5 -trichloropicolinic acid or hexachloropieoline 
1 is heated for some hours on the water-bath with excess of alcoholic 
sodium hydroxide in a Bask with reflux, interaction takes place, as 
shown by the deposit of sodium chloride. The contents of the' 
flask when diluted with water and acidified with hydrogen chloride 
deposit the acid in creamy-white, globular masses of minute needles, 
which after washing and recrystallisation from dilute alcohol still 
remained slightly coloured. The compound does not molt whoa 
heated, but is resolved without blackening or residue into carbon 
dioxide and 3 : 5 -dichloro 4 -hydroxypyridine. The substance is hut 
moderately soluble in hot alcohol, acetone, or water, and sparingly 
so in these solvents in the cold : 

0-3935 lost 0-058 H 2 0 at 144°. H 2 0 = 14'73. 

0-158 gave 0-18662 AgCl. Cl=2919. 

C 6 H 3 0 8 NC1 2 ,2H 2 0 requires H 2 0=14-75; Cl=29'09 per cent. 

A warm saturated aqueous solution of the hydroxy-acid gives the 
following reactions: Ferric chloride: a deep red colour. Cupric 
acetate : a greyish-blue precipitate, consisting of groups of needles. 
Silver nit rl’/ rosettes of needles on keeping. The aramoniacal 
solution gave'with : Barium chloride : a slight crystalline precipi- 
tate on keeping. Calcium chloride: a precipitate consisting of 
micaceous plates. Silver nitrate: gelatinous, white precipitate, 
sparingly soluble in boiling water. 


Formation of 3 : b-Bichloru-i-hjdmrypyridint from 3\3-DicMoro- 
i-hydroxypicolinic Acid. 

When 3 : 5-dichloro-4-hydroxypicolinic acid is gradually heated to 
about 300° it is resolved without previous fusion into carbon 
dioxide and 3 : 5 -dicMoroA-hydroxypyridine, the latter condensing in 
crystals on the cool part of the apparatus. The decomposition may 
also he brought about by heating in glycerol, but loss of material is 
occasioned by the difficulty of separating the dichlorohydroxy- 
pyridine from the glycerol residue. On recrystallisation from dim 
alcohol the substance separates in needles. It is readily soluble m 
alkalis, and separates on acidification in rosettes of needles : 



0150 gave .0*2606 AgCl. Cl=42'95. 

’ 0 5 H,0NC1» requires Cl=48'26 per cent 

An aqueous solution of the compound gives with : Ferric chloride r, 
no change of colour. Silver nitrate .* tufts of needles, Blowly precipi- 
tated. 

The ammoniacal solution gives with : Barium chloride : no precipi- 
tate, oven after keeping. Calcium chloride : no precipitate at first, 
but after some time a crystalline deposit consisting of flat needles 
and plates. 


Conversion of 3:4: 5-Trichloropicolinic Acid into 3 : 5 -Dichloro- 
i-aminopicolimic Acid. 

Five tubes, each containing 2 grams of the acid and 30 c.c. of 
strong aqueous ammonia, were sealed and heated to 140° for several 
hours. The product was evaporated to remove the excess of 
ammonia, the amino-acid precipitated by hydrogen chloride, and 
after washing purified by crystallisation from water. The substance 
separates on slow cooling of the hot liquid in massive, prismatic, : 
very faintly coloured crystals containing one molecule of water of 
crystallisation, and melting and decomposing at 172° (uncorr.): 

0'3787 lost 0-0308 H,0 at 100°. H,0 = 813. 

0-2450 gave 0-286 CO, and 0 06 H 2 0. C = 3183; H = 2'71. 

0-1713 „ 17-8 c.c. N, at 10° and 762 mini N--12'47. 

0-242 (dried acid) gave 0'3345 AgCI. Cl = 34- 172. 

C r ,H 4 0,N„Cl ll H 2 0 requires 11,0 = 80 ; C = 32; H = 2 66; 

N = 12’44 per cent. 

C 6 H ( 0,N 2 CL, requires Cl = 34 29 per cent. 

The aqueous solution gives with : Ferric chloride : a deep red 
colour Copper acetate: a light blue, sparingly soluble preerpitate 
consisting of rosettes of minute needles. Ammoniacal silver nitrate ■ 
a white, gelatinous precipitate, practically insoluble in boding 
water. Banurn chloride and ammonia: a slight, granular precipitate 
atter some time. 


Conversion of i-:i :5-TricAloropyridtne into 3 : 5-Uichloro-i-amino- 
'pyridine. 

Irichloropyridine (Trans., 1905, 87, 802) was heated in a sealed 
« ° f ^ ual TOlu “<* ^ strong aqueous ammonia 
after ? ' r " h0UIS at 150 ° The of the tube 

washed whh T dry ° eSS “ a VaCUUm 07er sul P huric acid were 
was crvntair rem ° Ve “ mo,u ™ o^ioride, and the' residue 

in long need] 6 fr °“ alcoho1 - The substance separates from alcohol 
ng neelks . melting at 161° (uncorr ) 

V0L * XCIX. 
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i-v The same substance is also readily produced BjTfceating the 
preceding compound ( 3 : 5*dichloro-4-aminopicolinic acid) a few 
degrees above its melting point, when it is resolved into carte® 
dioxide and 3 : 5-dichloro-i-aminopgridine. The substance crystallises 
from alcohol in long needles, melting at 161° (uncorr.) : 

0-216 gave 314 c.c. N, at 13° and 752 mm. N = 16'S9. 

0-086 „ 0-1518 AgCl. 01 = 43 64. 

C 5 H 4 N a CLj requires N=1717; 01=43 55 per cent. 


Conversion of 3 : 5 -l)icfdoro-i-amino]»jridine into 3 :5-Dicliloro- 
i-hydroxypyridme. 

A few grams of 3 : 5-dichloro-4-aminopyridine were dissolved in 
80 per cent, sulphuric acid, mixed with an excess of nitroeylsulphuris 
acid, and heated on the water-bath until no further effervescence was 
visible. The liquid wax poured into cold water, partly neutralised 
with sodium carbonate, and evaporated to a small bulk. On cooling, 
the substance separated in needles, and after solution in sodium 
carbonate and precipitation by dilute sulphuric acid, was crystal- 
lised from water, from which it separates in filamentous needles or 
in rosettes of needles. The qualitative reactions and general 
characters are identical with those of the substance produced above 
by other reactions. (Found: C-L— 43" 1 3. Calc., Cl — 43 25 per 
cent.) 

University Laboratory, 

Cambridge. 


CLXXXIX .— The Formation and Reactions of Imino- 
compounds. Part XVI. Reactions Leading to 
the Formation of Tricarballylic Acid. 

By Ferdinand Bernard Thole and Jocelyn Field Thorpe. 
The formation of imino-compounds by the internal coupling of an 
aminogroup, present in an amide, with a nitrile group occupying 
the 5-position has already been demonstrated, by the formation of 
a series of condensation products from ketones and cyanoacetamide 
(this vol., p. 422). 

Thus it was found that when acetone is condensed with cyano- 
acetamide in the presence of piperidine the imino-compound is 

formed : 

CN'CH 2 ‘CO‘NH 2 cn-ch-co 

COMe 2 CMe 2 ^>NB. 

KH,-CO-CH,-CN HHj-CO'CH— C1NH 
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It was therefore to he expected that cyanoamides having the 
cyano-group in the y-position would pass into an imino-derivative 
of the five-membered ring with even greater ease. The present 
communication deals with two reactions of this type. 

In the first place, it was hoped to prepare a simple compound 
"of this series by the interaction of the sodium compound of 
cyanoacetamide with iodoacetonitrile in accordance with the 

equation : 

CN-CHNa-00-NH a + CH,I-0N CN '^'^° W NH2 ->. 

vllj'CN 

CN'CH-CONH 
CH 2 — CiNH 

Experiment showed, however, that it was not possible to isolato 
the condensation product of this formula, because, at the moment of 
its formation, interaction with unchanged sodiocyanoacetamide 
ensued, yielding a sodium compound, which then reacted further 
with iodoacetonitrile, producing an imino-compound, thus: 
CN^a-CO-NH Q ^ CN-C(CH,. C N).<X)*H 

ch s — g.nfi 2 ^ ch 2 c:nh - 

This substance is in many respects analogous to the compound 
prepared by Best and Thorpe (Trans., 1909, 95, 1506) by the inter- 
action of the sodium derivative of ethyl B-imino-a-cyanoglutarato 
and iodoacetonitrile, a relationship which is clearly seen when tho 
two fortnuhe arc written side by side : 

HNT^ H '? :C(CN),CO s Et ' a .NII-CO 

' XJHj-CH-COjEt “ ■ C< N3H ! -C(CN)-CH i ,'N 
In the previous case the compound was shown to react in its 
tautomeric imino-amino-forms, but to have only a short imino-phase. 

In the present instance there is no doubt that the imino-compound 
. — a s j n two forms : 


ntr rw and H 2 N-C< N_ S° 
CH 2 -C(CN)-CH 2 -CN 2 ^CH 2 -C(CN)’CH s 'CN • 

because it not only readily dissolves in dilute hydrochloric acid 
and is precipitated for the most- part unchanged on the addition 
l S0 ^ UIn acetate, but when the acid solution is warmed, complete 
ydrolysis to the imide ensues, thus ; 

hn:c<™'?° . 

CH 2 -C(CN)-CH 2 -CN °X!H 2 -C(GN)-CH 2 -CN- 

Jhe stability of the six-membered ring towards alkali, which was 
lamented on in the previous communication, is also shown by the 
ivdr POl T Ullder when it is boiled with alkali 

°™ es > rt ls transformed into the imide of the dicarboxylic 

5 s 2 






in this respect had yielded negativqresuife; 
but the conclusicaswere not regarded aa definite, owing to the very; 
soluble character of the products formed from this nitrile. In the 
present instance the formation of any imino-compound by the 
action of sodium ethoxide could have been at once detected, but no 
.such formation occurred. ,,ij 

It is interesting to note that the above nitrile ester can be readily 
hydrolysed to tricyanohydrin, CN-CH,-CH(CN)-CH,'CN, a sub- 
stance which, although it has played an important part in the 
synthesis of tricarballylic acid from glycerol, does not appear to 
have been isolated. It is a well defined, crystalline substance, 
melting at 47°. 

Expehimen'Tat.. 

%lmin/iA-cyarw-i-cyawtmethyl-^-jpyrrolidone, 

hn:c< nh_< ?° 

N1H 2 -C(CN)-CH 2 -CN- 

This substance is prepared by dissolving 4 G grams of sodium in 
60 c.c. of alcohol, adding 16‘8 grams of eyanoacetamide, and then 
33 grams of iocloacetonitrile in small portions at a time. The 
reaction is vigorous, and must be checked by cooling ; when finished, 
the imino-compound separates in the crystalline form when the side 
of the containing vessel is scratched. It is best purified by 
dissolving in cold dilute hydrochloric acid, and re-precipitating by 
the addition of aqueous sodium acetate, but can be obtained crystal- 
line from warm water in small, colourless prisms, which carbonise, 
without melting, at 215—220°: 

01715 gaveO’3255 C0 2 and 0 0562 H 2 0. C = 51'81; H=3’62. 

01058 „ 31*8 c.c, N 2 at 19° and 739 mm. N = 34'4. 

C,H 0 ON 4 requires C=51'8; H = 37; N = 34'6 per cent. 

The imino-compound is soluble in dilute mineral acids, and also 
dissolves in cold aqueous alkaline hydroxides. It is insoluble in 
cold solutions of alkali carbonates, and when boiled with water is 
slowly hydrolysed with evolution of ammonia. 


i-Cyan/1-2 : 5-dHe.io-i-ryanomethylpymlidvie,, 


C 


^H-C° 

NjHj-CfCNJ-CHj-CN- 


he formation of this substance from the imino-compound may be 
e ected by dissolving the base in dilute hydrochloric acid, and then 
raising the solution to the boiling point. The imide usually’ 
parates completely when the solution is cooled, but if this is nri 
C Case 14 must be isolated by extracting the solution with ether. 



It -cun be purified by crystallisation from urater, ap<| obtained j B 
small, 'eolourlesspriams, which melt at 137 — 138°, and blacken at a 
' high temperature: J • 

0-2006 gave 0'3T70CO 2 and 0-0576 HjO. C=51'31; H=3 20. 

0-1430 „ 31-7 c.c. N 8 at 18° and 750 mm. N = 25'8. 

C 7 H 5 0 2 N 3 requires C=51'5; H=31; N = 25'8per cent. 

The imide dissolves in aqueous alkali carbonates, and yields a 
faintly acid solution with water. 

The Imide of Tricarballylic Acid, 

NH< C0,< r H ’ 

^CO-CH-CH J -CO il H. 

■ Five grams of the imino-compound are boiled with excess of 
potassium hydroxide solution until free from ammonia, when the 
• solution is acidified and extracted with ether. The syrup which 
remains on evaporating the ether is heated at 180° until all carbon 
dioxide has been evolved, and the residue is then rubbed with dry 
ether. The solid obtained in this manner crystallises from benzene 
in small prisms, melting at 127 — 128°: 

0-1688 gave 0-2844 C0 2 and 0 0673 H,0. C = 45 94 ; H=446. 

C 0 H ; O ( N requires C-45'9; H = 4'4 per cent. 

The imide is readily soluble in water or alcohol, but sparingly so 
in ether or benzene. 

When any one of the above compounds is boiled with dilute 
sulphuric acid, tricarballylic acid, melting at 165°, is formed. 
(Found, C = 4110; H=4 5. C # H R 0 6 requires C = 40'9; H=4'5 per 
cent.) The acid can be obtained from the product of hydrolysis by 
extraction with ether. 

Ethyl 2 lmino-3 rnrhamylmethyl [yyyrroIidone-Z-rarhftxyUiit, 

rirr n a 

N H s - C 0-CH 2 -C( C 0 1 Et)< c{: » NH) . iH . 

To a solution, of o ’ 8 grams of sodium in 70 c.c. of alcohol, 29 grams 
of ethyl cyanoacetate are added, and then 23*5 grams of chloro- 
acetamide, the reaction being carried to completion by boiling on 
the water-bath for one hour. When the solution is evaporated 
free from most of the alcohol, water precipitates the solid imino- 
compound, which crystallises from water in voluminous, matted 
needles, melting at 191° with evolution of gas: 

01613 gave 0-2806 C0 2 and 0*0817 H 2 0. C= 47*41 ; H=5'62. 

0-1331 „ 20-9 c.c. N~ at 18° and 745 mm. N = 18‘2. 

C 9 H 13 0 4 N 3 requires 0-47-6; H = 5‘7; N^=18’5 per ce^t 



Theiraimwompoutfiys readily soluble in dilute lydrocUori^ acid,' 
and is precipitated, for the most part unchanged, when sodium 
acetate is added to the solution. It can be recrystallised from 

alcohol. 


Ethyl 2 : 5-Diketo-3-earbamylmethylpyrrolidine-3-carboxylate, 

NH,-C0-CFT 2 -C(C0 2 Et)<^V^. 

The transformation of the imino-compound into this imide can be 
effected by heating a concentrated solution of it in dilute hydro- 
chloric acid to the boiling point, and allowing the imide to 
crystallise on cooling. It forms small needles, which melt at 127° : 

01921 gave 0 3327 C0 2 and 0 0935 H 2 0. H=47'23; H=5’41. 
i 1, 1 1 requires C = 47'4 ; II— 5‘3 per cent. 

The imide is readily soluble in warm water. 

Both the above compounds yield tricarballylic acid on complete 
hydrolysis with dilhte sulphuric acid. 


Ethyl aW-Tricyanoiaobutyrate, CN-CH 2 -C(CN)(C0 2 Et)-CH 2 -CN. 

This substance is formed in practically quantitative yield when 
4 6 grams of sodium dissolved in 22'6 grams of alcohol are mixed 
with 22’6 grams of ethyl cyanoacetate, and then with 334 grams 
of iodoacetonitrile. The reaction is finished after heating on the 
water-bath for half an hour. The ester, which is extracted by ether 
ia the usual manner, boils at 205°/ 18 mm. : 

01970 gave 0 4089 C0 2 and 0 0813 TLO. C^5661 ; H=4’58. 

C 9 H 9 0,N 3 requires C = 56'5; H = 4 7 per cent. 


a/3y -Trieyanopropone (Tricyanohydrin), 

CN'Cn,-ClT(CN)-CfI,-CN. 

Ten grams of ethyl o/38'-tricyanoisobutyrate are mixed with an, 
equal volume of water, and the same volume of a 50 per cent, 
solution of potassium hydroxide. The oil dissolves when the 
mixture is shaken, and tho solution is then at once rendered acid 
y acetic acid and raised to the boiling point. Carbon dioxide is 
eliminated, and an oil separates which solidifies on cooling. The 
compound is best recrystallised from ether, when it separates in 
tong, colourless needles, melting at 47° : 

0 1786 gaveO-3987 C0 2 and 0 0701 If 2 0. C=60'88; H=436. 

*Y:f t-h' - requires C = 60’5; H *12 per cent. 



ja oil on 
or ^ ether. 


-‘The nitri'.e is ‘soiuhB in hot wat$£ aiid 
Sapling, ftt is sparingly soluble in v eol$_etl^i alcfe w . f 
When boiled with dilute sulphuric acid it is hydrolysed te 
tricarballylic acid. 

We were unable to detect the formation of any immo-compound 
from this nitrile by treatment with sodium etheuride. 

The Soub? Research Labohatoke, f 
Tee University, Sheffield. 


CXC. —iso Quinoline Derivatives. Part VI. 
neo Oxyberherine. 

By Frank Lee Pyman. 

The main features of the constitution of berberine were determined 
by Perkin (Traus., 1889 , 65, 63 ; 1890 , 57, 992 ) by a study of 
its oxidation products. Later, Gadamer {Arch. Pharm.., 1905 , 243, 
42 ) and Perkin and Robinson (Trans., 1910 , 97, 321 ) proposed 
certain alterations in Perkin's original formula, and the constitution 
of this alkaloid is now recognised as that given below : 

o-,ch 2 

/\, 

CH ! |° 

/x/y/y 

MeO ^\ \/V ^2 

MeO <JH | CHj 
OH 

Berberine. 

Perkin found that the careful oxidation of berberine, even in 
small quantities and with a limited amount of permanganate (in 
the presence of potassium carbonate), led to the formation of a 
mixture of a large number of products. This fact is readily 
explained by the above formula, by which the molecule is shown to 
contain two double linkings, at either or both of which oxidation 
would be expected to take place. 

Now it seemed of interest to study the oxidation of a derivative 
of berberine in which one of these points of attack was protects , 
for in that case a more uniform oxidation product or a less coropli 
cated mixture of products should result. With this object in view 
the oxidation* of berberineacetone was undertaken. This compos 
was first described by Gaze ( Zeit . Naturwiss. Halle, 1890 , 62, 3 ) 





as a molecular opijjxJund j^Eore the hataNTof beibefine waa MIS 
understood, but Gadimer [loc. at.) recognised it later as a con- 
densation product of the same type as anhydrocotarnineacetohe^ 
and suggested for it the formula (I), which satisfactorily explains 
its properties : 

0— ,CH, 

/\ I 


MeO 

MeO CH CH 2 
CH 2 -COMe 
(!■) 



Reference to the formula will show that this compound only 
contains one double linking. By hydrolysing it with dilute acids, 
however, the acetone can be removed and the second double 
linking replaced with the formation of berberine hydrochloride; 
this reaction is common to all similarly constituted isoquinoline 
derivatives, such as anhydrocotarnineacetone. 

On oxidising berberineacetone, C,, 3 H 25 0 : -N, in acetone solution' 
with aqueous permanganate, a new colourless compound, C a H 23 0 6 N, 
containing one more atom of oxygen, resulted. This substance, 
which was isolated in a yield of about 45 per cent, of the theoretical, 
has been designated neo oxylerherineaeetone. Oxidation of ber- 
berineacetone would naturally be expected to take place at the 
double linking, and neooxyberberineacetone would then have the 
formula (II) or the tautomeric form (III). The first of these, 
however, is eliminated by the insolubility of the compound in 
aqueous sodium hydroxide, but formula (III) satisfactorily accounts 
for its behaviour and that of its derivatives: 


0 — ,CH„ 


ooti 

/yW 

Me 0 \AA/ CH ' 

MeO CH CH, 
CH 2 -COMe 
(II.) 


iO 


0— ,CH. 


CO 


/\ 


0 


MeO 


/y\fiu/\/ 


MeO CH 


/'CH, 

'■CH, 


(III.) 


n hydrolysing wcooxyberberineacetone with dilute mineral acids, 
acetone is split off, and the salt of a quaternary base is produced, 
35 case w ihh all similarly constituted acetone-condensation 
pro ucts. The base obtained on treating this salt with alkali, 
°wever, is not the corresponding quaternary base, (XV), 
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Int a substance, OJSttfi^S, derived' from it by, the dinfflj&tion of 
the elements of water. This compound is isomeric with oxyber- 
berine and the isooxyberberine recently deecribed by Bland, Perkin, 
and Bobinson (Proc., 1911, 27, 59), and has been designated 
mooxybtrUrine (V). Its formation from the enolic form of the 
quaternary base may be represented as follows. 


0 — iCHj 

/\ 0 

c-oh | r 

/yvV 

Me0l i y x/ 'CH 5 

MeO CH| CH 2 
OH 
(IV.) 



MeO OH CH 2 


(V.) 


This formula depicts ncooxyberberine as a phenolbetaine, and this 
is justified by its behaviour, for it has the usual characteristics 
of such compounds (compare Decker and Dunant-, Annalen, 1908, 
358, 296). Thus, it is golden-brown in colour, crystallises with a 
molecule of either alcohol or chloroform of crystallisation, and is 
liberated from its salts by means of sodium carbonate. Its salts 
with acids are of a much less intense colour than the base, and are 
derived from formula IV or the corresponding ketonic form by 
substitution. Definite proof of its phenolbetaine nature, however, 
is afforded by the fact that it yields with methyl iodide the iodide 
of a quaternary base containing three methoxyl groups, that is, 
one more than the parent compound. This substance, methoxy- 
berberimum iodide, has the formula (VI) given below, and its 


0 — iCH 2 

Ao 

C-OMe j | 

/yv/y 

M e °! J \>\> H 2 

MeO Ufl 1 OH 2 
I 

(VI.) 


quaternary nature is shown by the fact that the corresponding base 
is not liberated by means of sodium carbonate, sodium hydroxide 
being requisite for this purpose. 

recoOxyberberiue also shows the behaviour, associated wit 
phenol'betaines, of forming salts containing two molecules of the 
base to one of acid (compare Trans., 1910, 97, 269); thus the 
hydrochloride has the formula IIO'R :N’0'R:NC1, although t e 
hydriodide has the normal constitution HO’RiN'I. 
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nroOxybdrberiae reaaiiy lurmshes tetrahydroberberinei (VII ) 1 in • 
good yield *l> en redded by means of tin and hydrochloric acid * : 



The most remarkable property of this compound, however, is 
the facility with which it undergoes spontaneous oxidation when 
exposed to the air in chloroform solution. So large a quantity as 
25 grams of neooxyberberine (containing lEtOH) appeared to be 
completely decomposed after exposure to the air for eighteen days, 
and the reaction product gave l-keto-6 : 7 methylenedioxytetrahydro- 
isoquinoline (VIII) in a yield amounting to 53 per cent, of the 
theoretical, together with a quantity of one of the ethyl hydrogen 
hemipinates, probably the 1-ester (IX). Small quantities of other 
crystalline products, and a considerable amount of amorphous 
material, were produced at the same time. The formation of the 
two compounds isolated may be represented as follows : 


0 — ,CH, 


\ 


,0 


/yiw\/ 

HeO CH CH 2 
(V.) 


+ EtOH + 0, = 


AT 

' \o 


/NcOsjEt 

MeO^ /COS.H 

MeO 

(IX.) 


2ft 


/ 

1CH, 


\/ 
CH, 
(VIII.) 


on!' K ^ 6 :7 ' m f hyleacdioxytetrah >’ dro, ' ra< l uino,ine of course, 

o the oxidation products of berberine isolated by Perkin 

\ l °C. fit.). J 

anIw l !, eS ^ datl0n ° f ” eoox y berberine in this manner recalls the 
* f 8 c eava g e of the somewhat similarly constituted A’-alkyl- 
P pavenues (X) into veratraldehyde (XI) and dimetboxy- 



f j^altyli*oqnjnoioiie8 (XXI), wkMh Decker and Klauser (fler., j jot 
37 ; 520) effected by drawing air thrbugh dilute ldka3in%riutioiu:* ; : 
'■ ' ’ OMe • ’ ’ OMe 

W. CH | 7 > M6 ' An 

/VWV 


m 


MeOl 
fe MeO 


E-N^'CH 

CH 
(X.) 


— > 


/\CH0 
MeOl J 
\/ 

MeO 


CO/ 


N/ 


(XI.) 

Experimental. 


R \/ CH 
CH 
(XII.) 


The berberineacetone used in this investigation was prepared 
from commercial berberine sulphate by the method described by 
Gaze ( he . e.it.). It melted and decomposed at 175° (corr.). - (Found, 
C=700; 11 = 6-9. Calc., C = 70'2; H~5'9 per cent.) 


Oxidation of Berberineacetone. Formation of 
neoOxy berberineacetone. 

The oxidation of berberineacetone, C^H^OsN, to neooxyber- 
berineacetone, CjaH^O^N, involves the addition of one atom of 
oxygen. It has, however, been found advantageous to employ a 
quantity of permanganate corresponding with two atoms for the 
oxidation, and the following conditions have been found to give a 
satisfactory result. 

Five and a-half grams of potassium permanganate were dissolved 
in 500 c.c. of water, and the solution was poured into a solution 
of 10 grams of berberineacetone in 500 c.c. of acetone at the labora- 
tory temperature. The mixture was kept for fifteen minutes, then 
filtered from the separated manganese hydroxide, and the liquor 
Bomewhat evaporated on the water-bath. During the removal of 
the acetone, a quantity of crystals mixed with some resinouB matter 
separated, and after nearly all the acetone had evaporated, the solid 
was collected, and ground with a little ethyl acetate, when 4’0 to 
4*9 grains of neooxyberberineacetone . , melting at 228 — 229° (corr,), 
were obtained . This product has a more or less marked huff colour, 
bub is otherwise pure. It may be decolorised by crystallisation 
from alcohol, using animal charcoal. 

. nmOxy btrbe rineacetone t C^HgjOgN (III, p. 1691). 

This base crystallises from absolute alcohol in colourless, trans- 
parent, hexagonal and trigonal plates, which melt and decompose 
at 228 — 229° (corr.), forming a dark red liquid. It is insoluble in 
water, and sparingly or very sparingly soluble in the usual organic 



aveirts,' britB^bjjSXceptioa :, of fam chloroform,in which' ife is, 
Moderately easily'stduhle:',- ' 

01527 gave O-SM COj and 0 0786 HjO. C=67-4; H=5'8. 

0-1900 „ 5'8 c.c. N 2 at 24° and 770 mm. N=3'6. 

CaH^OjN requires 0=675; H=5’7; N=3'4 per cent. 

This base dissolves to some extent in cold dilute hydrochloric 
icid, but soon crystallises out as a very sparingly soluble, colourless, 
hydrochloride. When warmed with dilute hydrochloric acid, the 
base yields a yellow solution, and eventually yellow, silky needles 
insisting of rieooxyberberine semihydrochloride. neoOxyberberine- 
icetone is not attacked by hot aqueous sodium hydroxide, in which 
it is insoluble. 

neo Oxyberberine, C^H^N (V, p. 1692). 

Twelve grains of neooxyberberineacetone were boiled for two hours 
ander a reflux oondcnser with 1'2 litres of 1 per cent, aqueous 
hydrochloric acid. The almost insoluble powder gradually dis- 
iolved, forming a deep canary-yellow solution, from which a large 
juantity of curved, silky, yellow needles separated while the Boiling 
*as still in progress. The needles, which decomposed at 227.° 
'corn), consisted of neooxyberberine semihydrochloride; they were 
lot, however, collected, but converted into the base by adding 
200 c.c. of 10 per cent, aqueous sodium hydroxide to the liquor 
ind boiling it for another twenty minutes. The almost insoluble 
amoxyberberine was then collected, and crystallised from alcohol, 
when 9'6 grams, of the pure base (containing lEtOH) were obtained; 
this yield amounts to 84 per cent, of the theoretical. 

neoOxt/berb trine crystallises from alcohol in long, golden-brown, 
prismatic needles, which contain one molecule of alcohol of crystal- 
lisation. It melts and decomposes at 275° (corr.), and is almost 
insoluble in boiling water, sparingly soluble in cold alcohol and 
most of the other usual organic solvents, but easily soluble in 
chloroform or hot alcohol : 

0 1562 * lost 0 017G at 100°. C„H 6 0 = 11'3. 

01528 * gave 0-3702 0O 2 and OtWOO H„0. C=661; H = 5'9. 
CAOsNAfleO requires C = 66-5; H =58; C,H 6 0^11-6 per cent. 

*0-1386 f gave 0-3469 CO, and 0-0615 H,0. C = 68 3; H=5 0. 

0'H54f „ 5-0 c.c. N 2 at 20° and 773 mm. 14=41. 

01102 f „ , by Zeisef’s method, O' 2758 Agl. MeO = 173. 

Ca)Hi;0 5 N requires C=68'3; H-4 9; N=4'0; 

2MeO = 17‘7 per cent. 

' Air-dried. 


f Dried at 100°. 
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The molecular weight was determined by the ebullioecopic metbn* 
ini glacial acetic acid: 

h 02344 f in 16 75 gave it 011°. M.W. = 322. 

0 4988+ „16‘75 „ it 0'20°. M.W. = 377. 

C^H^OsN requires M.W. = 351. 

msoOxyberberine yields with acids sparingly soluble salts; it jj 
insoluble in aqueous sodium hydroxide. 

The semihydrochlonde crystallises from water or alcohol in 
deep yellow, curved, silky needles, which decompose at 227° (corr.). 
It is very sparingly soluble in boiling water, and sparingly so 
boiling alcohol. After crystallisation from water, and drying in 
the air, this salt has the composition (C, a II ;T 0 5 N)2,IICl,3H,0 ; 

0-1378 * gave 03058 C0 2 and 0 0676 H 2 0. C=60'5; H=5’5. 

0-1566* „ 0-0294 AgCl. Cl=4‘6. 

0-1266 * lost 0-0090 at 110°. H 2 0 = 7‘l. 

(C 20 H,.O 5 N) 2 ,HCl,3H 2 O requires C = 60-5; H=5'2; Cl=4-5; 

H,0=6'8 per cent. 

The hydriodide crystallises from water in deep yellow needles, 
which decompose at 275° (corr.). It is very sparingly soluble in 
water, and crystallises with 111,0: 

O' 2555 * lost 0-0099 at 100°. H 2 O=4 0. 

C 20 H 17 O 5 N,HI,H 2 O requires H 2 0 = 3'7 per cent. 

0-2456 t gave 0 4532 C0 2 and 0 0834 H.O. C=50 3; H=3'8. 

0-3630 f „ 0-1780 Agl. 1 = 26-5. 

C^HjjOsNjHI requires C=50'l; II = 3’8; I=26’5 percent. 

Methoxyberberinitim Suits (VI, p. 1692). 

M ttko ujhcib crinium iodide was prepared in almost theoretical 
yield by heating nrooxyberberine with methyl iodide in a sealed 
tube at 100° for two hours. It crystallises from boiling water, in 
which it is somewhat sparingly soluble, in golden-brown, prismatic 
plates, which melt to a black liquid at 256° (corr.), after sintering 
a few degrees earlier. It is anhydrous : 

01651 gave 0:3086 CO, and 0 0634 11,0. C=51'0; H=4 3. 

0-1510 „ 0-0722 Agl. 1 = 25 8. 

0 2158 „ , by Zeisel’s method, 0'2989 Agl. MeO = 18'3. 

C ;] II 20 OjNI requires C=511; 11=41; 1=25-7; 

3MeO=18'9 per cent. 

Methozyberberinium chloride was prepared from the iodide by 
double decomposition with silver chloride. It is very readily 
soluble in water, and crystallises from this solvent in long, yellow 
needles, which contain 3 molecules of water of crystallisation, and 
t Dried at 100 1 ’. * Air-dried. 
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me ]t at about ll?° (corr.). It suffers decomposition when heated 
at 10Q°: 

0-4000* lost 0 0470 in a vacuum over H. 2 SO,. H 2 0 = ll-7. 

01982 * gave, by Zeisel’s method, 02971 Agl. MeO = 19’8. 

C a Hji|OjNCl,3H 2 0 requires HjO=ll-9; 3MeO = 20-4 per cent. 

After being dried in a vacuum over sulphuric acid : 

0-1331 gave 0'3040 C0 2 and 0 0619 H 2 0. C=62'3; H=5'2. 

CgrHsuOgNCl requires C=62'7 ; H=5'0 per cent. 

Aqueous solutions of this salt remain clear on the addition of 
sodium carbonate, but give with sodium hydroxide a yellow, 
amorphous precipitate, which is readily extracted by ether. 

Reduction of neoOzyberhennc. Formation of 
Tetrahydroberb trine. 

Ten grams of neooxyberberine were reduced by boiling with 
granulated tin and a large excess of hydrochloric acid in alcoholic 
solution until the originally yellow liquid had become nearly 
colourless. The liquor was then decanted from the tin, sufficiently 
evaporated to remove most of the alcohol, and diluted with about 
twice its volume of water, when a tin double salt separated, which 
was at first amorphous, but quickly became crystalline. This was 
collected, dissolved in about a litre of boiling water, treated with 
hydrogen sulphide, filtered from tin sulphide, and precipitated with 
aqueous sodium carbonate, when an oil separated which became 
partly crystalline on scratching. When this product was boiled 
with a little alcohol, 6'0 grams of tetrahydroberberine remained as 
a nearly colourless, chalky solid, which melted at 168—169° (corr.). 
The melting point of the base was unchanged by crystallising it 
from alcohol, and suffered no depression when the base was mixed 
with tetrahydroberberine prepared by t.he reduction of berberine. 
The identity of the base was further established by analysis (Found, 
C-70 7; H=6'3. Calc., C— 70‘8 ; II — 6'2 per cent.), and also 
by the analysis of its hydrochloride, which crystallised from water 
in lozenge-shaped plates, melting and decomposing at 248—250° 
(corr.). (Found, C = 63 6 , H = 60; Cl .-94. Calc., C = 63’9; 
H=5'9; Cl— 9‘4 per cent.) 

Spontaneous Oxidation of n ooOxybcrbenne. 

Twenty-five grams of neooxyberberine (containing lEtOH) were 
isso ved in 300 c.c. of chloroform, and kept for five weeks in a 
aear y full closed bottle in the dark. A considerable quantity of 
■arge, yeliowish-brown plates gradually crystallised out, and proved to 

Neooxyberberine containing a molecule of chloroform of crystal- 
* Air-dried. 



%fp015 * lost 0-0187 at 100°. Loss=24’2. 

|£ ; “' Ca,H 17 0 6 N,CHCl 3 requires CHCl 3 =25-4 per cent. 

-V; The crystals decomposed at 275° (core.) when heated either alone 
or mixed with the base containing alcohol of crystallisation. The 
^chloroform mother liquor left on evaporation a crystalline mass of 
i wMoxyberberine in an almost pure condition (m. p. 260°). ncoOxy- 
berberine is therefore not attacked by chloroform in the absence 
of air. 

Twenty-five grams of ncooxyberberine (containing lEtOH) were 
then dissolved in 300 c.c. of chloroform, and exposed to the air in 
a wide-mouthed glass bottle in a dark cupboard. After keeping for 
Ttwo days a drop of tbc solution readily gave a crystalline residue, 
but after five days only an amorphous residue was obtained in this 
way. The solution was exposed to the air for eighteen days in 
all, the chloroform lost on evaporation being replaced from time t« 
time, and the original intense yellowish-brown colour gave place to 
a brown port-wine shade. The liquid was then filtered from a trace 
of yellow insoluble matter, extracted several times with dilute 
aqueous sodium carbonate to remove the acidic constituents, and 
the extract (A) set aside. The chloroform solution was then dried 
with anhydrous potassium carbonate, and evaporated nearly to 
dryness, when the residue became partly crystalline. It was mixed 
with a little benzene, filtered, and the residual pink, chalky, crystal- 
line mass washed with benzene. From the filtrate only very small 
quantities of crystalline compounds were isolated, the chief con- 
stituent being a reddish-brown, amorphous substance. The air- 
dried, crystalline mass amounted to 8‘ 3 grams, and melted at about 
155°; on recrystallisation from benzene it gave first 4’8 grams of 
1 - keto -6:7- metbylenedioxytetrabydrofsoquinoline, melting at 
185 — 186° (corr.). Perkin (loc. cit.) gives 181 — 182°. (Found, 
. C = 62'4 ; H=4'9. Calc., C-62 8; H=4'8 per cent.) 

The benzene mother liquors gave on evaporation several small 
crops of crystals, melting at about 140°. On recrystallising these 
from water, however, a further 1'6 grams of l-keto-6 : 7-methylene- 
dioxytetrahydroisoquinoline separated, making in all 64 grains, 
that is, 53 per cent, of the theoretical ; the aqueous mother liquors 
contained hemipinic acid. 

- The sodium carbonate extract (E) was acidified with hydrochloric 
acid, and completely extracted with ether. The ethereal extract 
was dried, and evaporated to low bulk, when 2' 9 grams of 1-ethyl 
* Air-dried. 
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, j rWett ' ji^p!iKe' , se| i iit‘ated 'in‘ ’iarge, clear, colourless prisms," 
w hich melted at 148— 149° (corr.), after drying at 100°; The 
thereal filtrate oil evaporation to dryness gave 3"1 grams of a* 
slightly sticky, pink, crystalline mass, and on recrystallising this 
from water, using animal charcoal, a further 1"3 grams of 1-ethyl 
1 vdroeen hemipinate were obtained in long, colourless needleB, which 
contained 1H Z 0, and melted at 148P— 149° (corr.), after drying at 
l$)o, (Found, C=56 5; H=5'6. Calc., C=56'7; H=5'6 percent.) 

On saponifying this acid with 10 per cent, aqueous sodium 
hydroxide, acidifying, and extracting with ether, pure hemipinic 
acid was obtained. This melted and effervesced at 184 — 185° 
tcorr.), solidified again on cooling, and then melted at about 165°. 
(Found, C-52'9; H=4'8. Calc., C=531; H=45 percent.) 

The ethyl hydrogen hemipinate thus obtained gave no coloration 
with ferric chloride in aqueous solution. It is therefore described 
as the 1-ester, since Wegscheider ( Uonatsh 1 895, 16, 38) states 
that the 1- and 2-ethyl hydrogen hemipinates are distinguished by 
the fact that tho 2-ester gives with ferric chloride in aqueous 
solution a yellow coloration and turbidity, whilst the 1-ester does 
not. The ethyl hydrogen hemipinate from neooxyberberine also 
agrees better in melting point with the 1-ester ( m . p. 146'5 — 1483°) 
than with the 2-ester (m. p. 144 5 — 145°). Wegscheider's 1-ester, 
however, contained no water of crystallisation, whilst the 2-ester 
crystallised from water in long needles containing 1H»0. 

The Wellcome Chemical Works. 

Dartford, Kekt. 


CXCI. — The Absorption Spectra of Various 
Chlorine and Bromine Derivatives of Benzene 
and Toluene as Vapours, in Solution and in 
Thin Films. 


By John Edward Purvis. 

The author has already given an account of the absorption spectra 
of monochloro- and raonobromo-benzene as vapours, in solution, 
and in thin films (this vol., p. 811). The chief results proved that 
the vapours of these two substances exhibited a considerable number, 
of bands which could be arranged in various groups ; that equi- 
molecular solutions in alcohol exhibited seven wide diffuse bands; 
and that very tbin films exhibited seven wide diffuse bands which 
were also comparable with the solution bands 
The investigation has been continued with o- and m-dichloro- and 
VOL. XCIX. 5 I- 
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dibromo-benzene, and with o- and m-chloro- and broino-toluene 
■the apparatus employed has been described in previous communis 
tions (loc. cit.). 

Vapours. — o -Dicklorobenzene. 

Table I. 


The absorption bands in *the vapour of o-dichlorobenzene at 
various temperatures and pressures in a column 200 mm. long and 
20 mm. diameter. 

Abbreviations: v.w. = very weak; w. = weak ; m.w.= moderately 
weak; str. = strong ; m.str.= moderately strong; narr. = narrow. 


19°. 30°. 

763 mra. 807 mm. 


A. 

»f2?80 v.w. 

2779 v.w. 

2776 m.w. 

2774 m.w. 

2773 m.w. 

A. 2770 w., narr. 

2768 str. 

2766 m.w. 

2765 m.w. 

' 2762 m.str. 

.2760 str. 

'2757 w., narr. 

2754 w., narr. 

2751 w., narr. 

BJ 2745 v.w. 

2740 v.w. 

2738 v.w. 

2737 v.w. 

2706 v.w. 

2702 m.str. 

2695 m.str. 

C. 2690 m.w. 

2688 m.str. 

2686 w., narr. 

2682 m.str. 

2617 v.w. 

2614 m.w. 

2606 w. 

2595 v.w. 

The rays wer then 
transmitted to Cd. 

2265. 

29 bands. 

27 bands. 


45 a . 

833 mm. 

A. 

60°. 

863 mm! 

A. 

No bands. 

2770 v.w. 

2768 v.w. 

2765 v.w. 

The raj s were ab- 
sorbed from about 
A 2840, the Cd. 
lines 2748 and 
2573 being visible. 

^2759 m.w. 

2757 w.’, narr. 
2754 w., narr. 
2752 w., narr. 
.2750 w., narr. 

75°. 

893 mm. 

A, 

The rays were 
lien absorbed 
Tomabout\2740; 
the Cd. line 2573 
was fairly strong 
and 2329, 2321, 
2313 weak. 

No bands. 

The rays were ab- 
sorbed from about 
A 2850. 

8 bands. 

90“. 

923 min. 

A. 


N o bands. 


The rays wereab- 
sorbed from about 
A 2870, the Cd. 
line 2837 being 
just visible. 


A. 

r 2780 v.w. 

2779 v.w. 

2777 v.w. 

2775 w. 

2773 w. 

, 2770 m.w. 

2768 str. 

2765 m.str. 

2764 m.str. 

2762 m.str. 

^2760 str. 

*2757 w., narr. 
2754 w., narr. 
2751 w., narr. 

- 2746 v.w. 

2741 v.w. 

2738 v.w. 

2737 v.w. 

2703 v.w. 

2696 v.w. 

2690 V.w. 

2689 v. w. 

2686 v.w. 

2683 m.w. 

2617 v.w. 

2614 v.w. 

2606 v.w. 

The rays were 
then feebly trans- 
mitted to A 2420 ; 
the Cd. lines 2329, 
2321 and 2313 
were weak. 


The absorption bands of the vapour were also photographed at a 
constant temperature of 15° and at the varying pressures of 
736 mm., 606 mm., 456 mm., 306 mm., 156 mm., and 11 mm. The 
bands were similar to those described in table I at 19° and 763 mm., 
except that they were sharper, and, as the pressure decreased, only the 
stronger bands remained, so that at 11 mm. no bands were visible. 
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•x/f eniorof) cnzene. 


Tabli IX. 


The absorption bands in the vapour of m-dichlorobenzene at 
various temperatures and pressures in a column 200 mm. long and' 
Abbreviations ” 1 ' 


20 nun. diameter. 
19°. 

763 mm- 

A. 

r 2788 v.w. 

2783 v.w. 

2780 ra.w. 

2776 m.w. 

^•'12771 m.str. 

2768 str. 

2764 v.w., narr. 
2762 str. 

'2759 v.w., narr. 
2756 v.w., narr. 

2752 v.w., narr. 

B. < 2745 v.w. 

2740 v.w. 

2739 m.w. 

2737 v.w. 

,2731 w. 

'2708 v.w. 

2706 v.w. 

2700 m.str. 

C. -j 2694 str. 

2690 m.str. 

2685 str. 

12681 m.w. 

2678 v.w. 

2673 v.w. 

2668 v.w. 

2667 w. 

2665 v.w. 

2660 v. w. 

2657 v.w. 

2640 v.w, 

2631 w. 

2627 w. 

2618 v.w. 

2616 v.w. 

2610 v.w. 

The rays were then 

transmitted to A 2665. 


30°. 

807 mm. 

A. 

f ’2788 v.w. 

2784 v.w. 

2780 m.w. 

2776 m.w. 

2770 m.str, 

2768 str. 

2765 w., narr. 
2762 str. 

'2759 v.w,, narr. 
2756 v.w., narr. 

2752 v.w., narr. 

■ 2745 v.w. 

2741 in.w. 

2738 m.w. 

2737 v.w. 

.2731 v.w. 

'2709 m.w. 

2706 m.w. 

2700 m.w. 

2694 m.str. 

2690 m.str. 

2685 str. 

2682 w. 

2678 v.w. 

2673 v.w. 

2668 v.w. 

2667 w. 

2665 v.w. , narr. 
2660 v.w. 

2657 v.w. 

2640 v. w. 

2632 w. 

2627 w. 

2618 w. 

2615 v.w. 

2610 v.w. 

The rays were then 
transmitted to 
A 2265. 


before. 

45°. 

833 mm. 

A. 

[2788 v.w. 

3783 v.w. 

2780 m.str. 

2776 m.str. 

2771 ni. st 
2768 m.str. 

2765 v.w. 

,2762 str. 

'2759 v.w, 

2756 v.w. 

2754 v.w. 

2752 v. w. 

• 2746 w. 

2740 m.str. 

2739 v.w., narr. 
2737 m.str. 

12731 v.w. 

'2709 w. and diff. 
2706 w. and dilf. 
2700 w. and diff. 
2694 v.w. 

2690 v.w. 

2685 m.w. 

2681 w. 

2678 v.w. 

2673 v.w. 

2668 v.w. 

2667 v.w. 

The rays were then 
absorbed from 
A 2620, the Cd. lines 
2573, 2329, 2321 
and 2313 being 
visible. 

28 bauds. 


60". 

863 mm. 

A. 

No bands. 

The rays were ab- 
sorbed from 
A 2820, the Cd. 
lines 2748 aqd 
2573 being visihib. 


75<. 

893 mm. 

A. 

No Lands. 

The rays ware 
absorbed from 
A 2840. 


90". 

923 mm. 

A. 

No bands. 

The rays were 
absorbed from 
A 2870. 


35 bands. 

35 bands. 

a Il ab .T Ptl ° n ba " nds ° f the vapour were a!so photographed £ 
W6 mm 11 j? 5 '* 1 ™ ° f 1& ° a “ d at var y in g pressures of 736 mm 

*ere sim’il ^ T’ 306 mm ’ 136 mm -’ antJ 11 mm ’ TI >e band 
becalm 6 observed at 19° and 763 mm., except the 
bands re?, ^f 1 per f the P ressure decreased and only the stronge 
med, so that at 11 mm. no bands were visible. 

5x2 
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o-Dibromobentei 

Table III- 


fUe absorption bands in the vapour . of o-dibromobenzene at 
various temperatures and pressures in a column 200 mm. long and 
mm. diameter. Abbreviations as before. 


18-5". 
763 mm. 


30°. 

807 mm. 


45 c . 

833 min. 

x. 



A.. 


2778 v.w. 
2777 v.w. 
2773 v.w. 
2772 v.w. 
2768 w. 
2765 v.w. 


m 

*2759 v.w. 

2758 w. 

2757 w. 

2752 v.w. 

2760 w. 

J 724 v.w. 

722 v.w. 

717 w. 

710 v.w. 

700 w. 

2695 w. 

2690 v.w. 
2689 v.w.' 
2686 w. 
f 2678 v.w. 
2667 v.w. 
n 2666 w., narr. 

v. < OCfi.J „ 



The bands at this 
temperature and. 
pressaro were 
similar to those 
observed at 18 "5° 
and 763 mm., ex- 
cept that they were 
a little stronger. 

The rays were 
then absorbed 

from X 2265. 

30 bands. 


2778 v.w. 

2777 v.w. 

2773 m.w. 

2772 m.w. 

2768 m.str. 

^ 2765 w. 

2759 m.w. 

2758 m.str. 

2757 str. 

2752 v.w., nair. 
2750 m.str. 
2724 v.w. 

2722 v.w. 

2717 m.str. 
2710 m.w. 

- 2700 m.w. 

2695 str. 

2690 v.w. 

2689 m.w. 

2686 str. 

•2678 v.w. 

2667 v.w. 

2666 w., narr. 

‘ 2662 m.str. 
2656 v.w. 

2654 m.w. 

2641 w. 

2640 w. 

2634 v.w. 

2630 w. 


f 2778 v.w. 
2776 v.w. 
2774 m.str. 
2772 w. 

2768 m.str. 
2765 v.w. 

* 2762 w. 

2759 m.str. 
2758 m.str. 
2756 str. 
2753 w., nan. 
L 27508tr. 


2718 m.w. 
2710 m.w. 
2702 m.w. 


^663 w. 

The lays were 
then absorbed from 
X 2640, the C '. 
line 2573 being 
visible. 


The rays were then 
transmitted to 

A 2265. 

30 bands. . 


The rays were 
then absorbed from 
A 2430; the Cd. 
lines 2321 and 
2313 were just 
visible. 

30 bands. 


75’. 

893 mm. 

X. 

No bands 

The rays were 
absorbed from 
A 2810, the Cd. 
lines 2748 and 
2573 being visible. 


90°. 

923 mm. 

X. 

No bands. 


The rays were 

absorbed fro® 
A28§0. 
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Experiment® .^Mi the. .vapour at a constant temperature an<f 
varying pressure® were not conducted. 


m-Djtromobemene. 

Table IV. 

The absorption bands in the vapour of m-dibromobenzene at 
various temperatures and pressures in a column 200 mm. long and' 
20 mm. diameter. Abbreviations as before. 



18° 

30°. 


45° 

60. 


767 mm. 

801 mm. 


822 mm. 

857 mm. 


X. 

A. 


A. 

A. 


j’2785v.w. 

The bands at this 


f 2785 v.w. 

72786 v.w. 


2782 v.w. 

temperature aud 


2782 v.w. 

2781 v.w. 


1 2780 v.w. 

pressure were 


12780 v.w. 

[2779 v.w. 

A.' 

2778 w. 

similar to those 


I 2778 m.str. 

1 2777 in. str. 


2774 v.w. 

observed at 18° 


2774 w., narr. ; 

2774 w., narr. 


1.2772 w. 

aud 757 mm., ex- 


[2772 str. 

[2773 str. 


(2718 v.w. 

cept that they 


2713 v,w. i 

'’2713 v.w. 


2710 v.w. 

were a little 


2710 v.w. 

2710 v.w. 

B.- 

2706 w. 

stronger. 

J 

2706 m. str. 4 

2707 m.str. 


2705 w. 



2705 w. , narr. [ 

•f 


[2701 w. 

The rays were 


.2701 m.w. ( 

.2701 m.str. 

0 J 

[2638 v.w. 

then transmitted 

/ 

2638 v.w. i 

2H38 v.w. 


[2633 w. 

to A 2265, but 

\ 

2633 m.w. { 

2632 v.w. 



they were weaker 




The rays were then 

than at 18* and 


The rays were 

The ravs were 

transmitted to A 2266. 

757 mm. 

then transmitted then transmitted 




to a 2370, the to A 2420. 


13 bands. 

13 bands. 

Cd. lines 2329, 





2321, and 2313 be- 

12 bands. 




ing visible 






13 bands. 

75°. 






887 mm. 

A. 






No bands. 






The rays were 


absorbed from 
about A 2770, the 
Cd. lines 2748 and 
2573 being fairly 
strong. 


90°. 

917 mm. 

No bauds. 

The rays were 
absorbed from 
about A 2840; the 
Cd. lines 2748 and 
2578 were just 
visible. 
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Experiments with - the vapour at a constant tompefature and 
varying pressures were not conducted- 

o-Chlorotoluepe. 

Tasli V. 


The absorption bands in the vapour of o-chlorotoluene at various 
temperatures and pressures in a column 200 mm. long and 20 mm. 
liameter. Abbreviations as before. 


18®. 

30°. 

45°. 

60°. 

758 nun. 

800 mm. 

826 mm. 

856 mm. 

X. 

X. 

X. 

X. 

2755 v.w. 

The bands at this 

2755 w. 

No bands. 

2728 v.w. 

tcmperatnre and 



2725 v.w. 

pressure were 

Tlie rays were 

The rays ware 

. 2724 m.w. 

similar to those at 

then absorbed 

absorbed from 

a ']2720 m.w 

18° and 756 mm. 

from X 2748, the 

X 2770, the Cd. 

2719 m.str. 

and the rays were 

strong Cd. lines 

lines 2329, 2321 

2716 v.w., narr. 

absorbed from 

2573 to 2265 being 

and 2313 being 

2714 atr. 

X 2265. 

visible. 

visible. 

[2706 vw. 


* 


12704 v.w. 

23 bands. 

1 band. 


R ] 2696 v.w. 




2690 v.w. 



75 6 . 

2686 m.w. 



886 mm, 

1.2680 m.w. 



X. 

2673 v.w. 



No bands. 

2672 v.w. 




2668 v.w. 



The rays weTe 

2660 v w. 



absorbed from 

* 2651 v.w. 



X 2840, the Cd. 

2646 w. 



lines 2329, 2321 

2640 w. 



and 2313 being 

2G34 m.w. 



lust visible. 

2632 m.w. 
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m-Chhrotoluent Table VI. 

The absorption bands in the vapour of m-chlorotoluene at various 
temperatures and pressures in a column 200 mm. long and 20 mm. 
diameter. Abbreviations as before. 


19’. 

756 mm. 

A. 

'2740 v.w. 

2737 m.w. 
2736 m.w. 
2734 ro.w. 
[2732 m.w. 
-2717 v.w. 

2711 v.w. 

2706 m.w. 

1 2701 m.w. 

2671 v.w. 

‘2667 v.w. 

2666 ra.w. 

2664 m.w. 
[2661 v.w. 
[2648 w. 

1 2640 v.w. 

2635 w. 

[2634 w. 

2598 w. 

2592 w. 

The rays were then 
transmitted to A 2265. 


II*. 


III*. 


60°. 

856 ram. 

« ■ A. 

No bands. 


30*. 45°. 

800 mm. 826 ram. 

A, 

The baudsat this No bands, 
temperature and 
pressure were The rays were The ays were 
Slimier to those absorbed from absorbed from 
#b ?55? #t 19 * 2748, but the A 2780; the Cd. 
and mm. t and Cd. lines 2573, lines 2329 2321 
W ' vere 232 ». 2321, 2313 and 2313 were just 
^ be . 4 from a . n<1 2288 » ere visible. 

A 226 r>, but the visible. 

Cd. lines were 
weaker than at 19°. 

20 hands. 


75°. 

886 mm. 
A. 

No bands. 


90 s . 

916 mm. 
A. 

No bands. 


20 bands. 


Tile rays were The rays were 
absorbed from absorbed from 
A 3810. A 2830. 

o-Bromotoluene.—T&BLE VII. 

The absorption bands in the vapour of o-bromotoluene at various 
temperatures and pressures in a column 200 mm. long and 20 mm. 
diameter. Abbreviations as before. 



30°. 

801 mm. 

A. 

The baudsat this 
temperature ami 
pressure were 
similar to those 
observed at 19° 
and 757 mm. 



15 bands. 


The rays were then 
tonsmitted to Cd. 

15 bands. 


60° 

857 mm. 

A. 

No bands. 

The rays were 
absorbed from 
A 2780 ; the Cd. 
lines 2748 and 
2573 were just 
visible. 


90°. 

917 mm. 

A. 

No bands. 


The rays were 
then absorbed from 
2740 ; theCd. line 
2573 was visible. 

5 bands. 

75°. 

887 mm. 

A. 

No bauds. 


The rays were The rays were 
absorbed from absorbed from 
* 2820. a 2860. 
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Tn-Bromotoluene. 

Table VHL 


The absorption bands in the vapour of m-bromotolnene at variom 
temperatures and pressures in a column 200 mm. long and 20 mm 
diameter. Abbreviations as before. 


19”. 30". 45”. 60”. 

757 mm. 801 mm. 827 mm. 857 mm. 


I*. 


II V 


m*-. 


IV*. 


/27 59 v.w. 
(2756 v.w. 
2745 v.w. 
2740 v.w. 
2738 m.w. 
' 2736 w. 
2733 m.w. 
.2731 w. 

1 2717 v.w. 
2714 v.w. 
2711 v.w. 
2709 v.w. 
2706 v.w. 
2673 m.w. 
2670 m.w. 
2667 m.w. 
2664 m.w. 
.2662 m.w. 
2650 v. w. 


Thebanda at this 
temperature and 
pressure were 
similar to those 
observed at 19° and 
757 mm. The rays 
were then trans- 
mitted to A 2288. 

19 bands. 


Thebaudaatthis 
temperature and 
pressure were 
similar to those at 
30°. The rays were 
then transmitted 
to A 2380. 

19 bands. 


No bands. 

The rays were 
absorbed from 
*2750, but the Cd. 
line 2573 wss 
visible. 

75°. 

887 mm. 

A. 

No bands. 

The rays were 
absorbed from 
A 2780.but the Cd. 
lines 2748and 2573 
were just visible. 


The rays were then 
transmitted to 2313. 

19 bands. 


90. 

917 mm. 
A. 

No bands. 


The rays were 
absorbed from 
A 2820. 


At the increased temperatures and pressures the bands in all 
the vapours became a little more diffuse ; and, at the highest tern* 
peratures and pressures, the bands disappeared consequent on the 
overlapping general absorption. These phenomena are exactly 
similar to those observed in the vapours of other substances, an 
account of which has been given in previous communications. The 
groups of bands, and the number of bands, are fewer than were 
found in the vapours of chloro- and bromo-benzene (loc. cit .) ; and 
they are also fewer than those in the vapours of benzene and toluene 
as described by Hartley (Phil. Trans., 1908, A, 208 , 475). The 
maximum number of bands in benzene and toluene vapours were 
84 and 22 respectively, and the maximum number in the vapours 
of chloro- and bromo-benzene were 73 and 62 respectively. 

Further, Hartley divided the vapour bands of benzene into nine 



groups, and those of' toluene into six grSups; &4 the?lolKor; 
divided the bands in the vapours of chloro- and bromo-benzene lftto 
five principal groups. On comparing the bands of the vapours? 
0 f o- and m-dichloroben*ene, the larger number of bands may be 
divided into three principal groups, but the most refrangible bands! 
were so weak that no grouping could be attempted. These three, 
primary groups, however, are not similar to each other, although 
the bands of group A are fairly comparable in both substances, and 
they are also comparable with the groups of bands I and II in., 
the vapours of chloro- and bromo-benzene. Further, there is a? 
group of bands A in o- and m-dibromobenzene which are fairly 
comparable with each other, and also with the group of bands A 
in the vapours of the corresponding dichlorobenzene compounds, 
and also with the bands I and II in the vapours of chloro- and 
bromo-benzene. The groups of bands B and C are quite different; 
the individual bands are wider and more diffuse, and weaker in all 
the disubstitutod compounds. With regard to o-chloro- and 
o-bromo-toluene, the two groups of bands A and B are fairly 
comparable, and the group A is comparable with the group A of 
o- and m-dichloro- and dibromo-benzene. On the other hand, the 
four small groups into which the bands of m-chloro and m-bromo- 
tolueno are divided are comparable in appearance with each other,- 
but they are not comparable with any of the group3 of o-chloro- 
and o-bromo-toluene. These four groups of the meta compounds 
are a series of weak, rather closely packed bands. 

At the same time it should be observed that no very close 
comparison of some of these bands is possible, because of the images 
of various bright, strong lines of cadmium which was used as the 
source of light. This drawback is particularly marked by the , 
presence of the strong cadmium line 2748; and, to a less degree, 
by the cadmium lines 2764 and 2775. Their images overshadow 
the weaker bands as well as obliterate bands which are in the same 
neighbourhood. 

General Results of the Vapours. 

The general results of the preceding observations are that (1) each 
vapour possesses a considerable number of absorption bands which 
can be divided into groups ; (2) these groups are comparable in 
appearance in the vapours of o- and m-dichloro- and dibromo- 
benzene, where there are three primary groups; and with o-chloro- 
an o-bromo-toluene in which there are two primary groups; (3) the 
groups in m-chloro- and m-bromo toluene are comparable with each 

er, but they are not comparable with the groups of bands of 

e other substances. The experiments were repeated several 
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times with two tresiity prepared 'samples 'of «adh substau<*; which 
were redistilled several times, so that there can be ho doubt about 
tfe accuracy of the differences observed in the toluene compounds; 
( 4 ) the effect of introducing an atom, like chlorine or bromine, or 
a group of atoms like a methyl group, is to diminish the number 
of vapour bands; and the diminution is more marked in the case 
of a methyl group, although it is lighter than the halogens; (5) with 
increased temperature and pressures the separate bands become 
, more diffuse. 

Solutions in Alcohol. 

Pauer (Wied. Ann., 1897, 61 , 363) found three bands in alcoholic 
solutions of toluene; and Baly and Collie (Trans., 1905, 87 , 1332) 
found the same number. The latter authors (Inc. at.) and Baly 
and Ewbank (ibid., 1355) describe the absorption spectra of chloro- 
benzene and the three dichlorobenzenes and chlorotoluenes. hater 
Baly (this vol., p. 856) repeated the observations, and found that 
these substances had more absorption bands than had been pre- 
viously described. The author ( loc . cit.) has confirmed the observa- 
tions, and also found that bromobenzene exhibited seven bands. 
These bands are comparable with each other, except that they differ 
in position dependent on the weights of the molecules. Further, 
equimolecular solutions of the substances of the present investi- 
gation have been studied ; and the observed bands are completely 
different from those of the vapours. The solution bands are wide 
and diffuse, and slightly more diffuse on the less refrangible edges, 
and they are fewer in number than the vapour bands. It is not 
easy to measure the edges of the diffuse solution bands; the positions 
of maximum absorption are much easier to measure, and they are 
called the heads of the bands. The following numbers are the 
.positions of the heads of the bands in Ml 100-solutions photographed 
through thicknesses of 4 mm. 


M /lOO-o- Dkhlorobenze.nc. 
A. 

2770 f.str., wide 
2696 f.str., wide 
2615 w., wide 
2574 v.w., wide 

M jlOO-a-Dibromo benzem. 
A. 

2779 f.str., wide 
2710 f.str., wide 
2630 w., wide 
1 2580 v.w. 


ifjlQO‘m-Dichlorobenzenc. 

A. 

2776 f.str., wide 
2700 f.str., wide 
2621 w., wide 
2560 v.w., wide 

MIlOO-m-Dibromobenzenc. 

A. 

2780 f.str., wide 
2720 f.str., wide 
2645 w., wide 
? 2590 v.w. 
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' s; ' : ' ' ' - ' 

Jd/lQQ-xn-Chloroiolu&nt, 

A. 


tf.lQQ.o-Chlorotolume: 
.JL-- ^ 

2730 f.str., wide 
2660 v.w., wide 
j 2580 v.w., wide 

Ml\00-Q-Br<motolu«nc. 

A. 

2745 f.str., wide 
2670 w., wide 
1 2595 v. w. 


2747 f.str., wide 
2675 w. f wide 
t 2596 v.w,, wide 

M/IQQ-Tn-Bromotoluene. 

A. 

2750 f.str., wide 
2680 f.str., wide 
? 2610 v.w. 


The bands marked ? are very weak, and not easily distinguished. 
The wide diffuse solution bands of each substance are fairly 
comparable with the corresponding ones in the other substances:, 
they differ only in position dependent on the weight of the substi- 
tuting atoms oh groups of atoms. The number of bands of the 
dihalcgen derivatives is fewer than in the monohalogen compounds, 
as described before ( loc . cit.), and there are fewer bands in the 
toluene compounds than in the dihalogen compounds. 


Liquids in Thin Films. 

In previous communications (Trans., 1910, 97, 692, 1035, 1649, 
1546, and this vol., p. 811) the author has given accounts of investi- 
gations of very thin films of various substances varying between 
thicknesses of 0 01 and 0'001 mm. Through these films general 
absorption only was observed. Thinner films were obtained by 
gently pressing a drop of the liquid between two quartz plates, 
and selective absorption was then noticeable. The following 
numbers give the heads of these liquid bands at the places of 
maximum absorption. 

ni’Dichlorobenzene. 

A. 

2790 f.str., wide 
2703 f.str., wide 
2635 v.w., wide 
? 2583 v.w., wide 


o-wcniorooenztne. 

A. 

2787 f.str., wide 
2702 f.str., wide 
2630 v.w., wide 
1 2578 vw., wide 


o-I>ibromobenzem. 

A. 

2810 f.str., wide 
2720 f.’str., wide 
2650 w., wide 
? 2580 v.w., wide 


m -Dibromobenztne. 
A. 

2815 f.str., wide 
2730 f.str., wide 
2655 w., wide 
? 2585 v.w., wide 


o -Chlorotoluene. 

A. 

2751 f.str., wide 
2676 f.str,, wide 
■ 2605 v.w., wide 


m-Cklorotofuen*. 

A. 

2755 f.str,, wide 
2680 f.str., wide 
?? 2610 v.w., wide 



Pauer (loc. cit.) examined thin films of tolt&he, and found three 
bands. The author has also examined thin films of toluene pressed 
between quartz plates, and found three hands, the heads of which 
are: 

Toluene. 

A. 

2690 str., wide 
2625 str., wide 
2560 v.w., wide 

All these liquid bands are wide and diffuse, and they are more 
diffuse on the less than on the more refrangible edges. Their 
general appearance is comparable with the corresponding solution 
bands. The bands marked ? are very weak, and not clearly 
distinguished. 

Discussion of Results. 

In discussing these results, the phenomena to be explained are 
of several kinds. First, there is the considerable number of vapour,, 
bands; secondly, the smaller number of solution bands, and of ^ 
different type; and thirdly, the smaller number of bands of the 
thin films which are closely comparable in appearance with the 
solution bands. Some explanation is also necessary to account for 
the diminution in the number of bands, whether in the vapours 
or in the thin films or in the solutions which accompanies the 
substitution of one or two hydrogen atoms of the benzene nucleus 
.by a halogen atom or a methyl group. 

h; : To consider the vapours first, it may be that the vibrations of the 
atoms of the benzene molecule are unimpeded by any exterior 
forces except those which are the result of the encounters of the 
molecules themselves. The internal vibrations of the atoms which 
. produce selective absorption are not subjected to any external 
‘"disturbing force except those which are given to them by variations 
in the temperature and pressure. The general effect of these forces 
is apparent, not in any striking alteration in the . type of each 
band, but in a greater diffuseness and widening. When one or 
more of the hydrogen atoms are replaced by a methyl group or a 
halogen atom, the number of vibrations in a given time is restricte 
with a consequent diminution in the number of the more ref rang 
£ ible bands. But the type of the less refrangible group is similar 
j to, the less refrangible group of bands of the original benzene 
molecule, and differs only in position, controlled generally by e 



chlorine P««sr*Tina:®E 


iaigM Oi Wf.pToan^d M^eie. This is tro ft for chtoo- a$d 

brorno-kenzene, for o- *fcd m-dichW- and' dibromo-benzene, and fa- 
c-chloro and, -bromo-taluene ; but for ci-chloro- and -bromo-toluene 
no such similarity exists. Jn these substances the orientation, the 
type of the inserted Radicle, and the number and type of its consti- 
tuent atoms, influence the nature of the selective absorption; and, 
in this connexion, the radiant energy of the source of light may 
be of paramount importance. A definite amount of energy may 
be absorbed, and each atom will absorb an amount dependent 
on its intrinsic characters and its differential relation with the 
other atoms of the nucleus and of the side-chain3; so that space 
relations, as well as the number and type of the side-chains, will 
determine the direction of the vibrations, not only of each oriented 
atom or group of atoms, but also of all the atoms of the molecule, 
and the final adjustment will depend on the correlated oscillations 
or vibrations of a complex series of disturbances. In some such 
direction, the differences in the bands of m-chloro- and -bromo- 
toluene from those of the ortho-compounds may be explained. 

When the molecules are dissolved in alcohol, their movements 
are considerably altered. The separate constituents of the groups 
of vapour bands are no longer apparent. The numerous bands 
havd been reduced to a few large diffuse ones; and, as in the 
vapours, the displacement of the hydrogen atoms by methyl groups 
or by halogen atoms is to restrict the number of bands, and to 
eliminate the more refrangible bands. The author has suggested 
before (foe. cit.) that the solvent not only restrains the vibrations 
or oscillations of the benzene ring and its constituent atoms or 
side-chains by virtue of the teusional forces at the surfaces of the 
two types of molecules, namely, the dissolved substance and the 
solvent, but that it also acts as a barrier to the number of 
encounters, as well as an absorbent of a part of the radiant energy. 
The external influence of the solvent is more powerful than when ‘ 
tie molecules are in the vaporous condition, and the total result 
is to modify the internal vibrations to such an extent as to alter 
he type of selective absorption. The number of individual bands 
is greatly decreased, although the characteristic broad diffuse 
solution bands are generally comparable with groups of the vapour 

of "the” solvent di3e, “ P03iti0i ' “ * rCSuIt ° f the dam P in S foroe 


tJn ^ e .^ uids the selective absorption is only apparent in the 
ues films. The author has shown before that when the thin 

abLT 6 ee “ °' 01 mm ' and 0 001 mm - thick > no Relive 

sbsorotin 11 WaS °’ )tamabie - In lbe lat e r experiments, selective 
P n was only obtained by pressing closely the quartz plates 
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: binding the fjlnfr" Such; excessively ^Ifeger 1* 

,£<iilea liquids. ThSr physical condition Jginor|?Pte that 0 f „ 
vapour under very high pressure ; the closely packed molecules of 
■ the films must exert a teusional effect upon each other ; the restrain, 
ing influences on the vibrations must be very gi^nfc; and the selective 
absorption approximates towards the conditions implied by a 
solution or by a vapour under very high pressure. The result is 
exhibited in the appearance of wide diffuse bands not unlike those 
of the solutions ; and the greater shift of the bands towards the 
red end is caused by the closely packed molecules interfering with 
the rate of vibration. 

The author is engaged in a comparative study of the corresponding 
iodine compounds and of other compounds of benzene and toluene; 
and he has again to thank the Government Grant Committee of 
the Royal Society, by whose assistance the greater part of the cost 
of the apparatus used in the investigation was defrayed. 

University Chemical Laboratory, 

Cambridge. 


CXCIL — Substances Related to Cochenillic ad 
Carminic Acids . Part 1. Synthesis of the 

Methyl Ether of (3- and of y-Coccinic Acid. 

By Andrew Norman Meldrum (late Carnegie Research Fellow). 

The discovery of cochenillic acid and the establishment of its consti- 
tution form an important addition to our knowledge of the colouring 
natter contained in cochineal. Liebermann and Voswinckel dis- 
covered the acid amongst the oxidation products of cochineal- 
jxtract and of carminic acid (Ber., 1897, 30, 688), and by a study 
of its degradation products they proved it to have the constitution 
represented in formula I (Ber., 1897, 30, 1733). 

Constitution of the Degradation Products of Cochenillic Acid. 

Liebermann and Voswinckel found that cochenillic acid, when 
heated under various conditions, yields three other acids, two o 
which are identical with substances already known. One of them 
proved to be 5-hydroxy-m-toluic acid (II), whilst another, a-coccinic 
add, as they named it, is identical with m-hydroxyuvitic acid (I 4 
The third degradation product was a new substance, and was c e 
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it might equally well have the formula III y. It does not, tyowever, 
give a distinct colour-reaction with ferric chloride, as a substance 
of that type ought to do. The constitution of the 0-acid being thus 
a settled matter, the name y-coccinic acid can be assigned to the 
substance (hitherto unknown) of formula III y. 


Synthesis of Substances Related to Cochenillic Acid. 

5-Hydroxy-/n-toluic acid has been obtained from m-toluic acid by 
Jacobsen (Ber., 1881, 14, 2357), and from ethyl acetoneoxafate by 
Claisen and Miller (Ber., 1889, 22 , 3272)'.* m-Hydroxyuvitic acid 
has been synthesised by Oppenheim and Pfaff (Ber,, 1874, 7 , 929; 
1875, 8 , 884), Oppenheim and Precht (Ber., 1876, 9, 321), Claisen 
[Annalen, 1897, 297 , 43), and Errera (Ber., 1899, 32 , 2785). These'* 
syntheses were carried out without any explicit intention of obtain- 
ing substances related to carminic or cochenillic acid. In the 
present paper the author gives an account of an attempt to synthesise 
0-coccinic acid. The starting point of the work is the substance 
5-hydroxy-w-toluic acid, which, it may be emphasised here, can be 
obtained, on the one hand, by the degradation of carminic acid, 
and, on the other, by synthesis from acetone and ethyl oxalate. 

The work actually accomplished has resulted in the synthesis of- 
two isomeric substances, one of which is the methyl ether (IV 0) 
of the intended acid, whilst the other, from the nature of the 
synthetic method' employed, can have only the constitution IV y, 
that is, it is the methyl ether of y-coccinic acid. 

MeO| /X 'CO J H Me/NcO-H 

kJC 0„H (JaojB. 

Me OMe 

(IV /3.) (IV 7 .) 

The second synthesis was el acidated by J. Bishop Tingle {Diss., Miinchen, 1889). 





*■' .-Tfaije two substances, W$ ^ 

3^4,'.? method of synthesising such acidB iS'due flFlfnfech. The 
iOet result, of the method is to introduce a ,i)econd*earb(j5tyi group 
in the ortho-position -with respect to a 'Carboxyl group already j D 
the molecule, and in the para-position to a methoxy-grbup. Thus 
bl-methoxybenzoic acid (V) leads to 4-methoxyphthalic acid (VI), 
whilst 2 : 3-dimethoxybenzoic acid (VII) furnishes hemipinic acid 
(VIII) (Annalen, 1897, 296 , 358; 1898, 301 , 360) : 

/\ /NCO.H 


MeO^OOjH 


MeO^lCOsH 


/\ 

MeoMcO s H 

MeO 


(V.) (VI.) 

Aco 2 H 

MeO^COjH 

MeO 


MeO. 




v 

HO 

(Vii.) (viii.) (ix.) 

The series of reactions involved in Fritsch’s synthesis is well 
exemplified in the case of 8-coccinic acid. 5-Hydroxy-m-toluic add 
is converted into the methyl inethoxy-ester (X), and this, in the 
presence of sulphuric acid, condenses with chloral, with production 
of 5-methoxy-3-methyl-2-trichloromethylphthalido (XI 8). The 
latter, on hydrolysis, gives 5-methoxy-3-methylphthalide-2-carboxylic 
acid (XII 6), which, when heated, loses carbon dioxide, forming 
5-methoxy-3-methylphthalide (XIII j8). This phthalide, on oxida- 
tion, yields 5-methoxy-3-methylphthalic acid (IV 8), that is, the 
methyl ether of (3-coccinic acid : 

MeO^Vo^Me MeO.^CO 

Mch(cci^>° 

Me ' 


Me 

(X.) 

Meo/^-CO- 


!CH(OO s H)' 


>0 


Me 


(XI »,) 

-°fe >0 

\/° s 

Me 

(XIII jB.) 


(XII fl.) 

So far, the synthesis proved a success. It was found impractic-, 
able, however, to obtain 8-coccinic acid by hydrolysis of the methyl 
other. Treatment in the usual way with hydriodic acid resulted in 
a large yield of 5-hydroxy-m-toluic acid. Presumably 0-coccinic acid 
was formed, and was decomposed by the hydriodic acid. This is 
in accordance with the known behaviour of certain hydroxyphltadc 
§ g-ds on treatment with hydriodic or hydrochloric acid : the tendency 
is 1 to the formation of a m-hydroxvbenzoic acid. S-HydroxypiH^' 



5jJS38, 2S4)'.iMia ^6ydroi^ep)jttoIi£ 8 cl 5 t 
™ u rki»rdt ,2 S«®187^iO, 145) "give #hyd^fenw>ic scifcllF 
'ach caael wiaiitpmipj^c jd (TOI) gives wovanjliic acid 

" a, Siteungsber.^g?. Aiad. Wits. Wien , 1882 , 85 , 9 &£; 


968). ' ' ; ' s - :; ' 

For purposes of identification, therefore, the methyl ether of 

0-coccinic acid was prepared from cochenillic acid. This specimen) 
of natural origin, was found by the “ mixed melting-point ” method 
to be as nearly as possible the same as the synthetic substance, and 
the corresponding anhydrides proved unquestionably the same. 

y-Coccinic Acid. 

A complication arose in the course of the synthesis just described : 
hydrolysis of the trichloromethylphthalide produced, not one, but two 
carboxylic acids. The two acids are not only isomeric with one 
another, but very similar in chemical behaviour : each, when heated, 
gives a phthalide, and each phthalide, on oxidation, gives a 
phthalic acid. The explanation of this, which seems the most likely 
one, is, that the trichloromethylphthalide is really a mixture of two 
isomeric substances, namely, 5-methoxy-3-methyl-2-trichloromethyl- 
phthalide (XI 0) and 3-methoxy-5-methyl-2-trich]oromethylphthalide 
(XI y). The assumption here is that chloral condenses with the 
methyl methoxytoluate in the ortho- as well as in the para-position 
with respect to the methoxy-group, and that there results a mixture 
of two trichloromethylphthalides, which, being isomorphous with one 
another, cannot be separated by crystallisation. There is nothing 
intrinsically impossible in the supposition that condensation can 
occur in both positions, although Fritsch observed no instance of 
it in his work. 

Hydrolysis of 3 - methoxy - 5 - methyl-2-trichloromethylphthalidfc 
(XI y) must give 3-methoxy-5-methylphthalide-2-carboxylic acid 
(XII y). The acid, when heated, gives 3-methoxy-5-methylphthaIide 

MeAcO v, MeA.CO . mAcNa 

ACH(CCI S )^ U ^OH^Hr u l 

OMe OMe OMe ( * 

(XI 7 .) (XII 7.) (XIII yj 


(XIII y), and the latter on oxidation yields 3 methoxy-5-meihyl- 
phthalic acid (IV 7), the methyl ether of y-coccinic acid. 

As a basis for further work, y-coccinic acid is of unusual import- 
ance. By subjecting it, for instance, to chemical changes similar 
to those employed for obtaining /3-coccinic acid, of course with 
suitable modifications, one might expect to obtain synthetic 
cochenillic acid. " ' v ? 

VOL. xcix. 



Eipeeimkntal. 5 

Me 

/\ 

5-Methoxy-m-tolwc Acid, 1(30 H' 


The 5-hydroxy-m-toluic acid required for this investigation 
synthesised from acetone and ethyl oxalate much according to details 
given by Tingle (loc. cit.) and by Meldrum and Perkin (Trans 
1909, 95, 1896). The hydroxy-acid was converted into the methoxj' 
acid by methyl sulphate in the usual way. A small amount of 
the product wflk recrystallised from glacial acetic acid ; it separated 
in needles, and melted at 134°. Titration with standard alkali 
showed that it was the expected substance. 

0'0973 neutralised 5'89 c.c. O'lA-sodium hydroxide solution or 
0 02356 NaOH, whilst this amount of the acid C e H 1(l O s should 
neutralise 0'02345. 

Me 

Methyl 5-Methoxy-m-toluate, 

The methoxy-acid (56 grams) was dissolved in methyl alcohol 
(180 c.c.), and, after the addition of sulphuric acid (8 c.c.), the 
solution was boiled under a reflux condenser during four hours. 
The product was cooled, dissolved in ether, and washed with water 
so as to remove all sulphuric acid and methyl alcohol. The ethereal 
solution was dried, and distilled. The ester boiled at 262— 268°/ 
752 mm. Yield, 52 grams. As a check, the crude ester was 
analysed : 

01446 gave 0 3521 C0 2 and 0 0830 H a O. C=66 4; H=6’4. 

CkjH 12 0 3 requires 0^66 7; H = 6 7 per cent. 


MeO! 


V" 


5-Meihoxy-Z-methyl-2-trichlorometfiylphthalide (XI #) and 
Z-Methoxy-b methyl-24richloromethylphthalide (XI y). 

Methyl 5-methoxy-m-toIuate (10 grama), chloral hydrate (10 grams), 
and sulphuric acid (50 c.c.) were mixed together, when heat was 
evolved, and the materials formed a clear solution. After twenty- 
four hour3 the solution was diluted with water, when a heavy liquid 
separated and soon became solid. The solid was collected, washed 
with 50 per cent, alcohol, and dried. The yield was 15 grama. 

The substance was crystallised from methyl alcohol. When pure 
itis white, and melts at 116—117°. The crystals have the shape of 
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passing into rectangular plates with .the 


oblique 

corners tjuncai 

0*2037 gave 0’2968 Agd*. ,* Cl = 36*0. 

CjjHjOsClg requires Cl =36*0 per cent, 



[“The product of the .above condensation, having been found on 
tvdrolysis to give rise to two isomeric acids, may possibly itself 
consist of a mixture of two isomeric trichloromethylphthalidee. The 
material was therefore crystallised repeatedly from various solvents, 
namely, acetone, acetic acid, methyl alcohol, and ether, and in this 
a solid which melted at 117° was obtained. This on hydrolysis 
was found to yield two acids as before. It is therefore impractic- 
able to separate the two iflomeric trichloromethylphthaiidea, of 
which it probably consists, by crystallisation. 


Hydrolysis of the Trickloromethylphthalides. Preparation of 
^Methoxy-Z-methylphthalide-2-carboxylic Acid (XII 0). 

Numerous experiments were made in order to ascertain the best 
way of hydrolysing the trichloromethylphthalides, and in the end 
the following process was adopted. The phthalide (15 grains) in a 
state of fine powder was added to about its own weight of alcohol, 
the mixture was heated until the alcohol began to boil, and then 
the hot pasty mass was added to a solution of sodium hydroxide 
(15 grams) in water (75 c.c.). Heat was evolved, and the alkaline 
solution was cooled so as to keep the temperature at 50 — 60°. The 
phthalide dissolved almost completely, and the solution became dark 
jin colour. 

I Minute crystals were f Irmed in the solution, of a substance which 
iroved to be a sodium salt. It was collected, dissolved in water, 
md purified by boiling with animal charcoal. The free acid, 
►btained by acidifying the solution of this sodium salt, is a white 
ubstance, which, when pure, melts at 170°. From acetone it 
:ry$tal)ises in prisms and plates with oblique ends. For analysis 
t was crystallised from acetic acid, and finally from water. 

0 2575 neutralised 11*68 c.c. OTtf-sodium hydroxide solution, or 
10467 NaOH, whilst this amount of the acid CjjH^Os should 
leutralise 0*0464 : 

01285 gave 0*2781 C0 2 and 0*0521 H 2 0. C=59 0; H=4*5I. 

requires C=59*5; ff-4*5 per cent. 

The calcium salt is characteristic ; it is much less soluble than 
the barium or potassium salt, and it crystallises in warts, of the 
pmpo&ition (C 11 H 9 O i ) 2 Ca,3H 2 0. When heated it seems to deccm- 
pse, for concordant figures for the water of crystallisation could 
be obtained : 

5 U 2 



f e-lSSTgave 06472 CaSO," Ca=7 A ¥ ' T 

0-0402 CaS0 4 . Ca=7-40 ' '? ^ 

H^p.. rV(C 11 H 8 0 6 ) 2 Ca J 3HoO requires Ga- 7*46 per cent: 

3*he constitution of : the acid is shown by the fact that it can 
converted by a 'series of changes into the methyl ether of j8-coccinj c 
acid. Hence it is 5-methoxy-3 methylphthalide-2-carboxylic acid, 
and the isomeride produced at the same time must he 3-methoxy- 
i-methylphthalide-2-carboxylic acid. 

5-M ethoxy-S-mctkylphthalide (XIII $). 

The phthalidecarboxylic acid of m. p. 170° (6 grams) along with 
naphthalene (20 grams) was heated at 180 — 190° until the evolution 
of carbon dioxide ceased. The residue was then distilled in a current 
of steam in Order to remove naphthalene, care being taken not to 
continue the operation unduly, because the phthalide is somewhat 
volatile with steam. It crystallises from water or acetone in 
colourless needles or slender prisms, melting at 105‘5°: 

0 1068 gave 0 2636 CO. and 0-0554 H 2 0. C=67 3; H=5‘8. 

C 10 H,|,O 3 requires C = 67'4; H = 56 per cent. 

o-Mttho;n/-3-methylphlhaiic Acid (IV /3). 

The phthalide just described (3 2 grams) was dissolved in dilute 
potassium hydroxide solution, and to this was added a solution of 
potassium permanganate (3 8 grams) in water (100 c.c.). After 
about twelve hours the hydrated oxide of manganese was removed 
by filtration, and the filtrate was acidified and extracted with ether, 
The ethereal extract gave on evaporation a white solid, which was 
an acid; it was crystallised from acetic acid and then from water 
when it melted and effervesced at 184°. 

0*1 306 neutralised 12*46 c.c. OTiV-sodium hydroxide, or 0 04981 
NaOH, whilst this amount of the dibasic acid, Cj 0 H 10 O s , ought U 
neutralise 0 04975 NaOH: 

0*1459 gave 0*3061 C0 2 and 0’0641 H 2 0. C=57‘2; H=4‘9. 

C 10 H ]0 O 5 requires C=57T; H=4'8 per cent. 

For the purpose of comparison with the synthetic substance, th< 
methyl ether of /3-coccinic acid was prepared from cochenillic acid 
Cochenillic acid (3 grams) was heated at 255 — 260° until t < 
evolution of carbon dioxide ceased. The cold residue, which wa 
crystalline, was dissolved in acetone, and the addition of ben^ n ' 
to the solution caused the formation of a brown precipitate, w c 
- was removed by filtration. The filtrate was evaporated, and 
solution gave crystals which melted at 168° (ni. p- of j 3 -coccuu 



son &n3 Yoewinekal). The yield wan* 

1 In older to obtain, "the methyl ether of d-cocranic .acid, the” 
aehydride (1‘4 grams) waS dissolved in poUssiunvhydroxide, and) 
methylated by the pddition of methyl sulphate $ c.c.) in the ' 
usual way. Th 9 solution having been acidified and the acid product 
isolated by means of ether, the acid - was crystallised from water 
and then again from ether. It melted at 179°, and had a yellow - 
tinge. The identity of this substance with the synthetic product 
was tested by the “ mixed melting-point ” method. The synthetic 
product melted at 184°, and the mixture at 183°, the temperature 
being raised rapidly. It must be noted that this “ melting-point ” is 
really the temperature of rapid conversion of a phthalic acid into 
its anhydride, and can be altered, for instance, by altering the 
. rate of heating. 



6- Mtthoxy-Z-methyl'phthalic A nhydride , 


MeO 



Me 


The anhydride was prepared by heating the phthalic acid very 
carefully. The product having been dissolved in hot benzene, it 
separated in wisps of needles. 

01095, dissolved in water (50 c.c.), neutralised 11'37 c.c. 
O'LV-sodium hydroxide solution, or 0 04548 NaOH, whilst this 
amount of phthalic anhydride, ^•'10^8^4 > ought to neutralise 0*04562 
NaOH. 

The synthetic anhydride melted at 139°. There was only enough 
of the anhydride made from cochenillic acid for the “ mixed 
melting-point ” test. The mixture melted at 138°. 


Z-Metkoxy-5-methylphthalidc-2-carboxijlic Acid (XTI y). 

The trichloromethylphthalides having been hydrolysed, and the 
precipitated sodium salt separated, as described on p. 1717, the 
filtrate was treated with acid, so as to leave it faintly alkaline, and 
then boiled to remove alcohol. The solution was acidified, and 
the resisting precipitate was crystallised once from glacial acetic 
acid. 

The material thus obtained is a mixture of two isomeric organic 
acids, and the separation of the two was carried out by means of 
ihe calcium salts. The mixture was dissolved in ammonium 
hydroxide, and then calcium chloride solution was added. First 
t e calcium salt of 5-methoxy-3-methylphthalide-2-carboxylic acid, 
separated in warts, and finally, from the concentrated . mother . 



liquors, the calcium salt o£ 3-methoxy4innethyiphthaUde42-carboxy]j c 
; acid' in silky needlee. The free snid obtained from'tMBcalciuia ^ 
■ie a white substance, which crystallises from acetone in short, sto^ 
oblique prisms. For analysis it was crystallised from acetic acij 
and then from water. It melts at 190°. 

0 1853 neutralised 8 - 36 c.c. OLV-sodium hydroxide solution, or 
0 '0334 4 NaOH, whilst this amount of the acid C n H M O s ought to 
neutralise 0'03339 : 

0-1355 gave 0'2928 COj and 0'0553 H s O. C=58'9; H = 4 ' 53 . 

C n H 10 O 6 requires C=59'5; H =4 5 per cent. 

The calcium, salt was analysed. As in the case of the calcium 
salt of the isomeric acid, concordant figures for the water of 
crystallisation were not obtained : 

0-1779 gave 0'0440 CaSO,. Ca=7'28. 

(C n H 9 0 s ) 2 Ca,3H 2 O requires Ca = 7'46 per cent. 


Z-Mcthoiy-o-methjlph (halide (XIII y), 

3-Methoxy-5-methylphthalido-2-carboxylic acid (9 grains) along 
with naphthalene (27 grams) was heated at 180 — 190° until the 
evolution of carbon dioxide ceased. The naphthalene having been 
removed by distillation in a current of steam, the residue wa« 
crystallised from acetone, and then from alcohol, from which it 
separated in yellow, minute scales, melting at 135-5° : 

01351 gave 0 3318 CO, and 0-0684 H 2 0. C=67'0; H=56. 

C| 0 H 1# O 9 requires C-67’4; H = 5'6 per cent. 


?>-Metiio n/-3-mc,thylph thalic A cid (IV y). 

The phthalide just described (10 grams) was dissolved in 
potassium hydroxide solution, and then a solution of potassium 
permanganate (12 grams) in water (400 c.c.) was added. After 
about twelve hours the hydrated oxide of manganese was removed, 
the solution was rendered faintly alkaline, evaporated to small bulk, 
and acidified. The free acid was purified by crystallisation from 
glacial acetic acid, and then from acetone; it consists of colourless, 
minute crystals, and melts and effervesces at 200°. 

0’0609 neutralised 5 82 c.c. 0TA T -sodium hydroxide solution, or 
0'02328 NaOH, whilst this amount of the dibasic acid, C^HjA. 
ought to neutralise 0 02320 : 

0-1297 gave 0 2713 C0 2 and 0 0576 H,0. C=5705; H=4 9. 

C,,jH 10 O 5 requires 0-571 ■ H — 4'8 per cent. 



Z-hl ethgsey-S-meihylphthalie Anhydride, 



OMe 


The anhydride was prepared by carefully heating the correspond- 
ing phthalic acid. It crystallised from benzene in pale yellow 
needles, melting at 167°. 

0 0992, dissolved in water (50 c.e.), neutralised 10'42 c.c. 
O-LV-sodium hydroxide solution, or 0-04168 NaOH, whilst this 
amount of a phthalic anhydride, C 10 H g O 4 , ought to neutralise 04133. 


The author is grateful to the Executive Committee of the Carnegie 
Trust, for the Universities of Scotland for a grant which largely 
defrayed the expenses of this investigation. He would also make 
grateful acknowledgment of the abundant facilities for original 
work which he enjoyed in the Chemical Department of Manchester 
University throughout his tenure of a Carnegie Research Fellowship. 

Department op Organic Cbemistrv, 

The University, Manchester. 


CXCIII. — Myricetin. Part III. 

By Arthur George Perkin. 

Is previous communications (Trans., 1896, 69 , 1287; 1902, 81 , 203) 
it has been shown that myricetin possesses very similar properties 
to quercetin, and is most probably a hydroxy-derivative of the latter 
colouring matter. As on hydrolysis it yields phloroglucinol and 
gallic acid, the following constitution was assigned to this 
substance: 

O OH 

H0/\/\c / \oH. 

\A/C'0H x ~oh 

HO CO 

, a of raw material, it was not possible at the time 

rally to establish this point, but having recently obtained through 
■ e kindness of Professor Kametaka, of Tokio, a large supply of 
“ extract of Myriai nagi which has proved to give more than an 
iverage yield of the colouring matter, further experiments have 
>een undertaken. 

It has been shown by Herzig ( Monatsh ., 1891, 12 , 187) that when 



efclie^ is' cfigtefedNritb StaBijg 
lydroxide it is hydrolysed according to the followiti 
0 OMe 

NoMe +2H,0 = 




[ H \ / 

X/x/'C-OMe x 

do 


Meo/\>H 

i^^JcO'CHj-OMe 


MeO 

MeO / \ 

V 


d'O.H 


■with formation of veratric acid and fisetol dimethyl ether, and, 
indeed, fisetin is the first compound to which a flavonol constitu- 
tion was assigned. 

When, however, quercetin tetramethyl ether, the fullest methyl* 
tion product of quercetin which could be obtained by the 
employment of methyl iodide, was similarly treated (Herzig,' 
0 OMe 

Mec/Y^f < / 0Me ' 

X/'xyC-OMe V / 

OH (JO | 

Monatsh., 1888, 9, 552), veratric acid and a syrupy phloroglucinol 
derivative, subsequently identified as phloroglucinol monomethyl 
ether (Trans., 1902, 81, 471), were produced. Myricetin pent* 
methyl ether behaved similarly, with production of gallic acid, 
trimethyl ether, and phloroglucinol monomethyl ether. 

More recently it has been shown by Waliaschko (Arch. Pharm., 
1904, 242, 242) that quercetin pentamcthyl ether can be prepared 
by means of methyl sulphate, and Herzig (Ber, t 1909, 42, 155) has 
now found that this completely methylated compound is hydrolysed 
by alcoholic potassium hydroxide in an analogous manner to fisetin 
tetramethyl ether, with production of veratric acid and o-hydroxy- 
* fisetol triraethyl ether (G-hydroxy-2 :4-dimethoxy phenyl methoxy- 
methyl ketone) : 

JOH 

MeO/ \c°' Cl V 0iVfe ' 

OMe 

An interesting point in connexion with myricetin (loc. cit.) is tie 
fact that, although methyl iodide gives only a pentamethyl deriv- 
ative, ethyl iodide, on the other hand, furnishes the hexaethyl 
compound, for with other members of the flavonol group no fully 
ethylated derivatives have been hitherto produced by this method- 
Dunng the previous investigation the action of alcoholic potassium 



hjdrWtaRQijl ^ gguy^u was stncuea wwn unsatisfactory result^ 
in that tie Mapated hydroxyfisetol triethyl ether did not appear 
to be formeiWa result of the hydrolysis. As, however, it seemed 
possible that the difficulty may have arisen from the fact that but 
a very meagre quantity of the myricetin hexaethyl ether was 
available for the experiments, or from a too prolonged action of 
the alkali, it was desirable to re-investigate this point with a larger 
quantity of the substance, and simultaneously to study the hitherto 
unknown myricetin hexamethyl ether in this respect. 


EXPRP.IMF.UTAL. 

The following method was employed for the preparation of. 
myricetin from the Myrica nagi extract. Four hundred grama of 
the material were dissolved in G litres of hot water, the solution 
treated with 400 c.c. of hydrochloric acid (33 per cent.), and heated 
to the boiling point for two hours, in order to hydrolyse the 
glucoside myricitrin. When cold, the deep brown precipitate was 
collected, dried at the ordinary temperature, and extracted with 
alcohol. The extract, when evaporated to a small bulk and 
cautiously treated while hot with a little boiling water, became 
semi-solid, owing to the separation of crude myricetin, which was I 
removed by filtration, and washed with dilute alcohol. Yield, 
37 grams. For purification, and more especially with the object 
of removing a trace of a second colouring matter, probably quer- 
cetin, which is present, the product was acetylated, and the acetyl 
derivative crystallised from a mixture of acetic acid and alcohol 
until it melted at 211 — 212°. It was subsequently hydrolysed with 
ai%in the usual manner, with the production of approximately 
21 of pure myricetin. 1 

ixperimont indicated that myricetin hexamethyl ether can bo 
rc lily prepared by treating the dry potassium salt of the penta- 
mt tyl compound with cold methyl sulphate. Waliaschko (loc cit ) 
“ °>' ed ‘ his mettod successfully in the preparation of quercetin 
pe tamethyl ether from the trimethyl ether, and the same process 

L'mT 27 di f fi C nf° n ' WaS S J ubse( l uentl y ad °P ted ^ Watson 
I. ’ 11 ’. ’ 163 )- T!, e product of the reaction was washed 

It T*' d, Sf ted water, and crystallised from alcohol 

the aid of animal charcoal. 

On the other hand, myricetin can also be fully methylated by 

md m h! ^ S °, Ut ' 0n ln a,coho! with a large excess of alkali 

if i 5 ul P hat *' “ suggested fay Herzig (loc. cit.) in the case 
eZr? 1 ”- 0n , fcee P“g' rnyrktlm hexamethyl ether does not 
Clutm ’■ 11 J-? graduall 7 deposited when the concentrated alcoholic 
™ on *8 diluted with water. 



Hfigl 

Found: C=62'69; H-5'30; Me=21'96; ^ ! 

?■' C 15 H 4 O 2 (03f e)a requires C=62'38; H = 6'47; Me=dE38 per ^ 

- When slowly crystallised from alcohol it separate* 'in prisramj, 
needles, but by rapidly cooling the hot concentrated solution, as a 
. colourless, woolly mass of fine needles resembling quercetin pe^. 
methyl ether. It melts at 154 — 156°, and is sparingly soluble in 
cold alcohol. 

In order to study the products of the hydrolysis of myricetin 
hexamethyl ether, 5 grams of the substance were digested with a 
boiling solution of 10 grams of potassium hydroxide in 50 c.c. of 
80 per cent, alcohol for seven hours. The hot liquid, which on 
cooling became semi-solid owing to the separation of a potassium 
salt, was evaporated to dryness, treated with water, and the solution 
filtered from a trace of insoluble matter. On passing carbon dioxide 
into this solution, colourless crystals separated in considerable 
amount, and when these had been removed (2'18 grams), the filtrate 
yielded to ether a further quantity of the same compound (0 34 
gram). It was purified by crystallisation from alcohol. (Found 
C=58-36; H = 6'39; Me=19'45. Calc., C=58'41; H=6T9,’ 
Me=19'91 per cent.) It consisted of colourless, prismatic needles, 
and appeared to be identical with the o-hydroxyfisetol trimethyl 
ether which Herzig obtained from quercetin pentamethyl ether, in 
that it melted at 102 — 104°, and the oxime which was prepared 
from it at 146 — 148°. 

Being in possession of some quercetin tetramethyl ether, this was 
converted into the pentamethyl compound by Waliaschko’s method 
(an operation which proceeds quite as smoothly as when the 
trimethyl ether is employed), and from this hydroxylisetol trimethyl 
ether was prepared, A mixture of this substance and that produced 
from myricetin hexamethyl ether melted at 102 — 104°. The mother 
liquors obtained when the crude hydroxylisetol trimethyl ether was 
crystallised from alcohol contained a trace of a second compound, 
which could be only isolated as a viscid, readily soluble mass, and 
apparently consisted of crude phloroglucinol dimethyl ether. 

The sodium bicarbonate solution from which the hydroxylisetol 
trimethyl ether had been isolated gave, on neutralisation with arid, a 
colourless, crystalline precipitate (2 05 grams), and when this had 
been removed the filtrate yielded to ether a small quantity of the 
same substance (0'401 gram). It crystallised from water in needles, 
melting at 167 — 169°, and consisted of gallic arid trimethyl ether. 
(Found, C=56'64; H = 5‘57. Calc., C=56'61 ; H=5’66 per cent.) 
These results therefore rendered it fairly evident that myricetin 
hexaethyl ether should, when hydrolysed with boiling alcoholic 
potassium hydroxide under suitable conditions, yield, not only the 



gallic add tripyl etHer previously obtained (loe. rtt.), but also i 
hydrnsyfiseto&triethy] ether correepgiding with the methyl 
compound above described. ' 

Myricetin hexaethyl ether' was prepared by treating a boiling 
solution of 14-5 grams of myricetin in 200 c.c. of alcohol and 70 c.c. 
of ethyl iodide with 28 grams of potassium hydroxide in alcohol 
drop by drop during two days. The product isolated aa usual 
consisted of the almost pure ether (9'6 grams), which, after 
recrystallisation, melted at 149—151°. 

When submitted to the action of boiling alcoholic potassium 
hydroxide under identical conditions to those employed with the 
methyl compound, myricetin hexamethyl ether yielded a solution 
which, when evaporated, gave a residue soluble in “water. On passing 
carbon dioxide into the solution, a crystalline precipitate separated 
in considerable amount, and this, after being collected and crystal- 
lised from alcohol, was obtained in colourless, prismatic needles, 
melting at 96 97°. The analyses of this compound indicated that 
it had, as was anticipated, the composition of a hydroxyfisetol 
iritthyl ether. 


Found: C = 62*66, 62*49; H = 7*87, 7*61. 

c iAA requires C = 62'68; H = 7'46 per cent. 

The alcoholic mother liquors resulting from the purification of 
this compound contained a second product isolated as a transparent 
viscid mass, which probably consisted of impure phloroglurinol 
diethyl ether. It is accordingly evident that the hydroxyfisetol 
tnettiyl ether to some extent suffers hydrolysis in the presence of 
boiling alcoholic potassium hydroxide, and the unsuccessful 
attempt to prepare it from myricetin hexaethyl ether in the former 
experiment can be therefore accounted for by the too prolonged 
action of the reagent. ‘ 6 • 


As the result of this investigation there can be no doubt that 
myricetin is a hydroxyquercetin, and possesses the constitution 
given at the commencement of this paper. An attempt is in 
progress to synthesis® myricetin by the employment of the degrada- 
m products of its hexamethyl ether (hydroxyfisetol trimethyl ether 
and gallic acid trimethyl ether), and the results of this work will, 
is hoped, be shortly communicated to the Society. 


Clothworkbrs Reskarch Laboratory, 
The University, Leeds. 



bXGtV .—' The PhotoSemical'and Thermf ^iferac^ 
'J : ' v of Chlorine and Carbon Monoxide, 

By *David Leonard Chapman and Frank Houghton Gee. 

In previous communications published by on© of us in conjunction 
with C. H. Burgess and P. S. MacMahon on -the photochemical 
interaction of chlorine and hydrogen, it has been postulated that 
the agency whereby the union of the gases is brought about ia the 
evanescent forms of energy acquired by the molecules of the Bystem 
from the visible light extinguished by the chlorine in virtue of the 
selective absorption exhibited by that gas. That the extinction 
of visible light by a sensitive mixture of chlorine and hydrogen is 
not greater than that resulting from the selective absorption of 
the chlorine, and that therefore the so-called photochemical Extinc- 
tion is an imaginary phenomenon, has been established by experi- 
ment (Burgess and Chapman, Trans., 1906, 89, 1433). As this ’ 
experimental result is of fundamental importance, so far as the 
theory of photochemical change is concerned, we may draw attention 
to the fact that Winther in his recent interesting work on Eder’s 
solution (Zeitsch. wiss. Photochem., 1910, 8, 242) arrives at a 
similar conclusion. After conducting an experimental investigation 
on the point in question, he remarks : “ Nach diesem Ergebnisse, mit 
den Resultaten von Burgess and Chapman (fiir chlorknallgas) und 
von Lemoine (fur Ferrioxalat) zusammengehalten, scheint mir der 
Begriff der photochemischen Extinction, in seiner bisherigen 
Bedeutung aus der wissenschaftlichen Ph'otochemie ausscheiden zu 
miissen.” Concerning the mechanism of the photochemical changes 
under consideration, our own view is briefly this. Chlorine, when 
it is absorbing light, preserves, for a time, the transformed light 
energy in efficient forms which are gradually changed, and finally 
become the ordinary heat energy of the system, the rate of degrade 
tion being considerably greater in the presence of certain impurities. 
This efficient energy confers on the gas the property of reacting with 
other substances for which it possesses an affinity, and therefore 
the presence of those impurities which hasten the degradation of 
energy is a circumstance that can only result in a reduction in the 
rate of a possible photochemical change. 

It might be urged that if efficient energy is accumulated in the 
chlorine in the manner assumed, and that if consequently the light 
is not instantly degraded to the state in which it exists in the 
unilluminated system at the same temperature, it ought to be 
possible to demonstrate the existence of this energy in the illunun* 



ated gas by smne ‘physical means. The wort of a|^._ .Wood 'on* 
the resonance spectra of the elements would appear to have a direct 
bearing on this aspect of the question. Five years ago It wae shownl 
by this investigator that iodine— an element allied to chlorine- 
in the state of vapour emits a green light when the rays.from'an 
arc lamp act on it, and that in the presence of small quantities of. 
,oxygen the fluorescent light is considerably reduced in intensity. 
At that time an unsuccessful attempt was made to show that’ 
chlorine would fluoresce under similar conditions. Quite recently 
Wood has returned to the subject (Phil. Mag., 1911, [vi], 21 , 261, 
309, and 314), and his latest results are such as to strengthen the 
conviction that there is a close relationship between the phenomena 
investigated by him and those observed in the study of photochem- 
istry. He has now shown that, when the pressure is sufficiently 
low, bromine vapour can be made to fluoresce, a fact which very 
considerably increases the probability that chlorine, exposed to light 
rays, will ultimately be shown to be capable of retaining the 
absorbed energy in an efficient form for a sufficient length of time 
to give rise to the phenomenon of fluorescence. What is still more 
significant is the influence of impurities on the fluorescence of iodine 
vapour. When the vapour is excited by monochromatic light-tlie 
green line of mercury— and the fluorescent light is analysed, it has 
been found to consist of a number of lines, designated by Wood 
a resonance spectrum. The line spectrum becomes a band spectrum 
when helium is present in the vapour, and at the same time the 
proportion of light in the red to that in the green is increased. 
The helium transforms and simultaneously degrades the energy. 
Wood also finds that after the iodine vapour has been mixed with 
the electronegative gases chlorine or oxygen, the degradation is 
so rapid that the fluorescence can no longer be made manifest. 
Now all the gases which retard or prevent the interaction of chlorine 
and hydrogen are likewise electronegative in character. This close 
coincidence would be most remarkable if merely fortuitous, but if, 
as we are disposed to think, it arises from a causal connexion 
between the two classes of phenomena, it could scarcely he disputed 
that it does afford strong presumptive evidence in favour of the 
new that photochemical inhibition results from the property 
possessed by the inhibitor of degrading the energy essential to the 
progress of the chemical change. The fact (for which this com- 
mumcatioE contains evidence) that the gases which behave as 
' ! rS *® wart ^ s ^e action between chlorine and carbon monoxide 
e o inhibitors in the case of the interaction of chlorine and 
7 rogen, lends further support to the same view. 

e may here offer a few remarks on the views published by 


.1728 gaAPJlAJJ AND JJi&f'tfM PH^fi'ElTlieijy^StHEKMju, 

f^Weigert (Ani&Phyiik, 1®07, [iv], 24, 155 and 243) wnWaKwliaiiisn 
of photochemical changes. Weigert finds that although* visible ligbj 
rhaatens both the decomposition of carbonyl chloride and the com. 
bination of chlorine and carbon monoxide at temperatures ranging 
between 450° and 510°, it is incapable of altering the percentage 
^composition of a mixture of chlorine, carbon monoxide, and carbonyl 
chloride in thermal equilibrium. Basing his views on this fact, 
he argues that the action of the light is merely catalytic in it* 
nature, and he maintains that there is produced, under the action 
of light, a catalyst in the form of molecular complexes (“ Reaktions- 
kcrne ”), the influence of which on the chemical change may be 
compared with that of the microscopic particles of platinum in a 
colloidal solution of that metal on the decomposition of hydrogen 
peroxide. The theory does not commend itself to us for two 
reasons, which are : (a) the want of any independent evidence for 
the existence of reaction nuclei in the illuminated system, ( b ) its 
necessary limitation, in its present form, to that class of photo- 
chemical changes in which there is no accumulation of available 
energy. Coehn and Becker ( Ber 1910, 43, 130) have shown that 
carbonyl chloride is appreciably decomposed into chlorine and 
carbon monoxide by the very refrangible ultraviolet rays emitted 
by a quartz mercury lamp, at a temperature considerably below 
that at which the concentration of the products of dissociation of 
carbonyl chloride in thermal equilibrium with the vapour of 
carbonyl chloride is sufficiently great to be capable of being 
measured, and they have pointed out that the statement on which 
Weigert bases his views that the equilibrium between carbonyl 
chloride and its products of decomposition is uninfluenced by light, 
is not therefore generally true. We are not aware, however, of any 
ascertained facts connected with the union of chlorine with hydrogen 
or carbon monoxide in visible light actually inconsistent with 
Weigert’s hypothesis, which may consequently be still held as an 
alternative explanation of a limited class of photochemical changes, 
For the investigation of some questions the action between 
chlorine and carbon monoxide possesses advantages over that 
between chlorine and hydrogen. The union of the former gases is 
accompanied by a contraction, and therefore the course of the 
change can be followed without water being present. The absence 
of water, besides making it possible to perform experiments at 
high temperatures, is also a distinct advantage in the investigation 
of the effects of those inhibitors which dissolve in, or are acted on 
by, this liquid. Thus, owing to the solubility of nitrosyl chloride 
in water, the influence of this inhibitor on the photochemical inter- 
action of chlorine and hydrogen could not be investigated 30 
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completely as'fvttf. desirable, whereat with a mixture of ridbrine 
and carbon monoxide it has beenfound possible to demonstrate that' 
a small quantity of nitrosyl chloride not only— as with a mixture 
of chlorine and hydrogen— prevents almost entirely the combination 
of the gases under the influence of light, but, like oxygen and unlike 
nitrogen chloride exerts its influence without itself undergoing 
change. On the thermal union of chlorine and carbon monoxide 
the influence of nitrosyl chloride is inappreciable, a fact completely 
in agreement- with the views that we hold on the nature of photo-, 
chemical change. It was, in fact, mainly with the object of testing 
the latter consequence of our theory that the present investigation 
was undertaken. 

Experimental. 


In the preliminary experiments the actinometer was the same 
.in construction as that used by Burgess and Chapman in the 
experiments on chlorine and hydrogen. The methods of control- 
ling the temperature, of keeping the pressure at the open end of 
the index constant, and of adding measured volumes of foreign 
gases, were also the same as those adopted in previous investigations. 

The chlorine was prepared from manganese dioxide and hydro- 
chloric acid, and hydrogen chloride was removed from the gas by 
ils being bubbled through previously boiled chlorine water. The 
manganese dioxide was digested for several hours with chlorine 
water, and the hydrochloric acid was made (with the precautions 
observed by Chapman and MacMahon) by dissolving hydrogen 
chloride (from pure sodium chloride and concentrated sulphuric 
acid) in dilute chlorine water which had been previously boiled for 
a long time in a large flask provided with a ground-in reflux 
condenser. The carbon monoxide was prepared from sodium 
formate and concentrated sulphuric acid, and was washed with 
potassium hydroxide solution. The mixture of equal volumes of 
chlorine and carbon monoxide was made (with special precautions 
to exclude aar) in a glass gas-holder containing concentrated 
sulphuric amd which had been previously saturated with chlorine 
an mled. In spite of all the precautions taken to destroy unstable 
1 uutive substances, the mixture of gases prepared by the above 
a short “ induction period ” on exposure to light 
Jins was not, however, a serious disadvantage in the prel imin ary 
experiments. J 


The Inhibitive Influence of Nitric Oxide .— The filling of the 

the mkture of ohl °™ 8 and carb0 “ monoxide was 
mphshed by preliminary substitution of dry chlorine for the 
chi “ e insolation vessel, and subsequent displacement of the 
6 With a active mixture of the gases. The actinometer 
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[Stance of about 2 &.cm.‘'from the insolation vessel, distances 
n 'centimetres {favtjsed hy the boundary* of the sulphuric acid b 
he index-tube in successive intervals of 2 minutes are recorded 
>elow * 


Time in minutes. 
2 
4 


10 

12 

14 


Movements of index. 
-070 cm. 

1-80 „ 

3”20 „ 

3 ‘40 „ 

3*40 „ 

3-20 „ 

3*40 „ 


It will be observed that there was a short induction period, 
8-3 Per cent, by volume of nitric oxido waB then introduced into 
the insolation vessel, which, after being left for a short, time in the 
dark, was again exposed to the rays of the lamp. The index . 
remained quite stationary, and even after a period of two day 8 it- 
had not moved. The shutters of the window in the darkened room 
were then thrown open. The window faces the north, and the sky ; 
at the time was rather dull. The daylight failed to bring about s 
noticeable combination of the gases. A carbon arc lamp fed 1 with 
a current of ten amperes was then placed as close to the insolation 
vessel as the hath in which the latter was contained would permit. 
In this intense light a slow combination of the gases, corresponding 
with a movement of the index of 0 21 cm. in a minute, wu 
observed. The insolation vessel was exposed to the arc lamp for 
different periods of time, amounting in all to twenty-four hours, and 
tho rate of movement of the index meanwhile fell to 018 cm. pet 
minute, the fall being obviously due to the gradually decreasing 
partial pressures of the chlorine and carbon monoxide. Nitrosyl 
Chloride is accordingly a very powerful inhibitor, and like oxygen 
is not removed from the system by the action of light. 

The Inhibilive Influence of Ozone and of nitrogen Chloride 
When mixtures of equal volumes of chlorine and carbon monoxide 
containing small quantities of ozone or nitrogen chloride were 
exposed to light, the occurrence of marked “induction period 
was observed. Ozone, being comparatively very unstable in 
presence of chlorine, completely disappears from the mixture 
•. few hours. It was noticed that when nitrogen chloride «« P»“ 
into the insolation vessel which contained the active mix u , 
white deposit was formed on the inner surface of the g ass. ^ 
character of this deposit has not yet been investigated, 
formation a considerable proportion of the nitrogen c orl ^ 
have been removed, and this would probably account or .fot 
that the observed “induction periods” were considerably 
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than our'lfSKvle^ge’of tlfe effect of &a«sanie on^th^ 

naioa of chlorine’ ind hydrogen had led us to -expect *’ ' “ ‘ 
-The Inhibits influence of Oxygen:— The ^ddfeion of. even £ 
small quantity of oxygen to an active mixture diminishes the sensi- 
tiveness considerably, but the fall in the sensitiveness effected by 
this means is not so great as that observed when a mixture in 
equivalent proportions of chlorine and hydrogen is subjected to the 
same treatment. It is possible that the sole cause of this difference 
is to be sought in the unequal degrees of freedom from initial 
contamination by oxygen of the respective mixtures. The electro-, 
lysis of concentrated hydrochloric acid, conducted with the precau- 
tions recommended by Bunsen and Roscoe, undoubtedly providee 
us with a means of preparing electrolytic gas contaminated with 
la smaller proportion of air than a mixture of chlorine and carbon 

K uoxidc, prepared by the method adopted in these experiments, 
.tains. 


| It was owing to the circumstance that a mixture of chlorine and 
hydrogen can be obtained so free from inhibitive impurities that 
it was possible to show that the relation expressed by the equation : 
[0]xS=Z 


:(in which [0] is the concentration of the oxygen, S is the senaitive- 
“ness, and K a constant) holds approximately for small concentra- 
tions of oxygen (Chapman and MacMahon, Trans., 1909, 95 , 959). 
The same relation may be valid for a mixture of chlorine and 
carbon monoxide in equivalent proportions when the relative 
quantity of oxygen present in the mixture is small. The relation 
does not hold, however, when the oxygen is increased in amount. 
This will be made evident by an inspection of the following results 
furnished by the first experiment performed on this point. 


Experiment I. 

Oxygen introduced. Sensitiveness. [0] x S. 

Original mixture 4-30 

1-6 per cent 1-00 2*56 

4 ' 8 » 1-24 5-95 

When the magnitude of [0] exceeds 1’5 per cent., the value 
. ™ P roil uct [0] x 5 rises rapidly as the oxygen is further 
~ Fr °m the above results it would appear to be probable 
““ ™ sensitiveness approaches a limit as the percentage of 
Kygen is increased. To test this conjecture, the following expen- 
se was performed. The actinometer was filled with a. mixture 
of Tit 3 ?olum6s of chlorine and carbon monoxide at a pressure 
3 1 “ atm< *phere. Oxygen was then admitted until its partial 
re was one quarter of an atmosphere, and, after the sensitive- 
sou. . v 



'nos# aaa oeen measures auo^ner ^^rw -w^wi was 
introduced, aid the sensitiveness again taken. The results are 
recorded below. 

Experiment Ua. 

Oxygen introduced. Sensitiveness. 

25 per cent 0‘74B 

50 „ „ 0-733 

Below are the results furnished by a second experiment performed 
in the same way. 

Experiment lib. 

Oxygen introduced. Sensitiveness. 

25 per cent 0*763 

50 „ „ 0-733 

In order to discover whether the value of the product [0]xiS 
approaches a limit as the amount of oxygen in the mixture ist. 
reduced, an experiment was performed in which the value of the 
sensitiveness of mixtures containing smaller amounts of oxygen was 
measured. 

Experiment 111. 


Oiygen introduced. 

Sensitiveness. 

[0]xS. 

0'44 per cent 

2-01 

0-8844 

0-88 „ „ 

1*32 

1-1616 

1-76 „ „ 

... 0'84 

1-4784 

3*52 ,, „ 

0-56 

1-9712 


A comparison of tho results of all the experiments discloses a 
manifest tendency of the product [0] x S to approach a limiting 
value as the amount of oxygen is reduced, and this tendency would 
bo still more apparent if a correction were made for the small 
amount of oxygen contained in the original mixture. The values 
for the sensitiveness in the experiments I, II, and III are not 
comparable, since light of different intensities had to be employed 
in the separate experiments in order that the rates of combination 
might have the most convenient magnitudes. 

It would appear that, as a first approximation, the sensitiveness 
of a mixture of chlorine and carbon monoxide in equivalent propor- 
tions containing oxygen at different partial pressures is given by 
the formula: 

S=A + BI[0], 

in which A and B are constants and >S and [0] have the same 
significance as before. If [O] is small, S is so large that, in com- 
parison, A becomes negligible; but if [O] is large, S becomes almost 
equal to A. That the sensitiveness of the mixture is independent 
of the partial pressure of the oxygen when the value of the latter is 
large, would seem to indicate that the effective energy is_not homo- 
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geneous infcharacter, and that iU’the degradation of certain forms 
of it, which constitute a entail fraction of the whole, the oxygen- 
plays a less important part than the other substances present in 
the mixture. 

Experiments at Higher Temperatures. 


The apparatus was designed so as to admit of the insolation vessel 
being heated and at the same time exposed to light. Fig. 1 is a 
diagrammatic representation of the actinometer. The insolation- 
vessel A was enclosed in the porcelain tube of the electric resistance 
furnace B. One end of the porcelain tube was closed with the 
asbestos stopper (7, and the other end with the transparent mica 
plate D, through which the light was admitted to the insolation 
vessel. The index tube d. communicated with the reservoir E, 
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whitlXontained sulphuric acid. The glass tube / at the top of E 
was connected to a large glass bottle, the air in which could bo' 
kept at any desired pressure. The current supplied to the furnace 
was regulated by an ammeto-and an adjustable resistance. The 
gaseS were admitted to the insolation vessel through the tube m. 
As the actinometer could be partly or completely exhausted 
through the index tube d, and the pressure measured by a mano- 
meter connected with the large bottle mentioned above, but not 
shown in the figure, the filling with a mixture of known composi- 
tion could be accomplished by admitting the gases separately to 
the insolation vessel. Before filling the actinometer, the air was 
driven out of it with a current of chlorine. The three-way taps g 
and h served the same purpose as formerly (Chapman and 
MacMahon, Trans., 1909, 95, 961). 

For the earlier experiments a mixture of chlorine and carbon 
monoxide prepared as described above was used. It was found 

S x 2 


when the 

ampcTfR corresponding with a temperature of 350°^the rate of 
ipnion ol the gases was conveniehtly rapid. We werrsurprised to 
fed that' the rates of interaction in the dark and in the light were 
Sdaost the same at this temperature. The insolation, vessel was 
.alternately illuminated and shaded during intervals of time, each 
of four minutes’ duration, and the position of the index at the 
end of every interval recorded. The mean rates of movement in 
*the light and in the dark were : 

Insolation vessel illuminated. I Insolation vessel shaded. 

6‘56 cm. in 2 minutes. I 6*51 cm. in 2 minutes 

The source of illumination was an incandescent lamp of about 
50 c.p. placed at a distance of 7 cm. from the mica window of 
the furnace. 

In order to test if this unexpected result was due to the forma, 
tion of some stable inhibitor at the high temperature, the insolation 
vessel wa 3 rapidly cooled immediately after the above measurements 
had been made, and the sensitiveness of the mixture taken at ths 
ordinary temperature. The rate of movement of the index exceeded 
8 cm. in two minutes, the illumination being the same as before. 
The cooling of the actinometer with sufficient rapidity to prevent 
further combination of the gases was accomplished by sliding the 
furnace to the right, and allowing the insolation vessel to cool in 
the open air. 

The above experiment was repeated under the same conditions, 
with the exception that the incandescent lamp was displaced by a 
carbon arc, which was brought quite close to the mica window. 
The following measurements were obtained at the high temperature: 

Insolation vessel illuminated. 1 Insolation vessel shaded. 

7 ‘35 cm. in 2 minutes. I 6 '66 cm. in 2 minutes. 


The rate at which the gases in the insolation vessel combined 
after they had been cooled and then exposed to the same light was 
too rapid to admit of a measurement being made. The experiment 
was repeated several times, and always gave the same result. The 
mixture became insensitive to light at the higher temperature, and 
recovered-.its sensitiveness on being cooled. A short preliminary 


account of the phenomenon just described has been communicated 
(Proc., 1911, 27, 56), and it was therein stated that the experi- 
ments were being performed over a wider range of temperature. 
As the experiments in question have failed to elicit the information 
which we hoped to obtain from them, a brief general account of 
such of them as have furnished knowledge required in the 


BKtbsequent investigation of other questions will suffice. 



The photoc&ei^aalflntenifiHon of Chlorine ond*C$bon Monoxide 
■ - at 110°. ' ■"■“■ 

From the result of the foregoing experiment it might not 
unreasonably be expected that the temperature-coefficient of tie 
rate of photochemical interaction of chlorine and carbon monoxide 
would be found to have a value less than unity. It is known that 
at the ordinary temperature photochemical changes, unlike spon- 
taneous changes, are scarcely affected by a change of temperature, 
of a few degrees. This was observed by Bunsen and Eoscoe to 
be the case for the union of chlorine and hydrogen, and has since 
come to be regarded as the general rule. In order to obtain 
information on this interesting point, mixtures of chlorine and 
carbon monoxide were exposed successively to the same light at *■ 
temperature of 172° and at the ordinary temperature, and the 
rates of interaction compared. The results were, however, so 
irregular that attempts to find the influence of temperature on the 
rate 'of photochemical change had to be abandoned. Sometimes a 
mixture which at the ordinary temperature was very sensitive 
would, on exposure to light at the higher temperature, remain 
unchanged for an indefinite period of time, whereas, on other 
occasions, mixtures which were relatively insensitive at the lower 
temperature would prove to be only a little less sensitive at 172°. 
At length it became manifest thjit some impurity — an inhibitor 
the efficiency of which increases with the temperature — was affecting 
the results. Although we have endeavoured to identify the 
inhibitor in question, our efforts have been unavailing. We have, 
however, elaborated a process by which it is possible to prepare a'" 
mixture of chlorine and carbon monoxide sufficiently free from 
contamination with the objectionable impurity for the principal 
object we had in view. In this process oxygen is also almost com- 
pletely eliminated, and the mixtures obtained are accordingly 
extremely sensitive. In Fig. 2 the essential parts of the apparatus 
used in the process are depicted. 

The two gas-holders A and B contained water which had been 
thoroughly digested with chlorine, the use of sulphuric acid for 
confining the gases having been found to be unsatisfactory. The 
gas-holder A contained the carbon monoxide and the holder B the 
chlorine, the water in B having been, of course, saturated with the 
gas it was to opntain. The ground-glass stopper C fitted into a long- 
necked flask, in which the gases were separately prepared. The 
air was removed from this flask by means of a pump connected to 
the tube a. The tube b was filled with fused calcium chloride. The 
further end of b communicated directly with a long quartz tube c, 
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“fltirfouzided by a furn'ac© which could be 'raised fco a temperature 
fdf about 1000°. The gases passed from c through a glass capillary 
gfube into the insolation vessel. * The whole apparatus between $ 

! (Fig. 2) and h (Fig. 1) could be exhausted through the tap h. After 
Jthe gas-holders A and B had been filled with carbon monoxide and 
chlorine respectively, a small volume of chlorine was passed from 
*B into A, and an equal volume of carbon monoxide from A into B. 
A then contained carbon monoxide mixed with about 1 per cent, 
of chlorine, and B contained chlorine mixed with the same per- 
centage of carbon monoxide. The impurities capable of giving rise 
to an “ induction period ” were destroyed with the aid of the 
chlorine as the gases passed through the heated quartz tube c. At 


Fig. 2. 



the same lime any oxygen present in the gases from either of the 
holders was almost entirely eliminated by its entering into combina- 
tion with the carbon monoxide present.* The gases were, of 
course, separately admitted to the actinometer. All the glass taps 
were lubricated with glacial phosphoric acid.f 

* At 600° and at atmospheric pressure, the dissociation of carbonyl chloride is 
approximately 90 per cent. ; at 1000° it would be almost complete, whereas at the 
same temperature and pressure carbon dioxide is dissociated to the extent of only 
0*004 per cent. 

t The viscous fluid formed on the surface of a stick of glacial phosphoric acid, 
which has been exposed for a short time to the air and then kept in a dry 
atmosphere for some time, is a better lubricant for glass taps than phosphoric oxide 
which has been permitted to become moist. The lubricant formed from the oxide 
generally contains solid particles which, besides being in themselves a disadvantage, 
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jj‘ was fooni tfifib if the mixture of chiotfhe and carbon monoxide 
was made from carbon monoxide which had been quite recently 
prepared, its sensitiveness to light fell rapidly as the temperature 
rose whereas a mixture made from carbon monoxide which had 
been' kept in the presence of water for several days was relatively- 
much more sensitive at the higher temperatures. Under no condi- 
tions, however, have we ever been able to obtain a mixture which* 
was not many times less sensitive above 300° than at the ordinary 


flu Influence of Nitric Oxide and of Oxygen on the Thermcd and 

photochemical Interaction of Chlorine and Carbon Monoxide. 

With chlorine and carbon monoxide prepared and treated in the 
manner described above, the following experiments were performed. 
The insolation vessel was filled with chlorine and heated for an 
hour at a temperature just below the softening point of glass. The 
actinometer was then exhausted, and the temperature of the furnace 
lowered to 315°. As soon as the temperature of the insolation 
vessel had become constant, chlorine was permitted to enter in a 
regular stream until the pressure had reached half an atmosphere. 
Carbon monoxide was then passed into the actinometer until the 
pressure was that of an atmosphere. The filling of the actinometer 
was accomplished in ten to fifteen minutes. Very shortly after 
the actinometer had been filled, the rate of movement of the index 
was recorded. It was 12*70 cm. in eight minutes, that iB, 1*59 cm. 
per minute. An arc lamp was then placed at a distance of 25 cm. 
from the mica' window of the furnace, and, with the insolation 
vessel exposed to, and shaded from, the light alternately for intervals 
of four minutes’ duration, readings of the rate of movement of the 
index were taken. The means of the two series of readingB were ; 

In the dark. I In the light. 

1*66 cm. per minute I 2’72 cm. per minute. 

■When the source of light was moved much closer to the mica 
window the rate of movement of the index increased to 5*65 cm. 
per minute. Incidentally, it may be mentioned that it is known 
from the results of other experiments that if the mixture had been 
rapidly cooled and then exposed to the same light at the ordinary 
temperature, the rate of movement of the index would have been 
too rapid to admit of a measurement being made. A small volume 

facilitate the diffusion of atmospheric moisture into the space between the stopper 
and the barrel. A tap lubricated with glacial phosphoric acid will hold for weeks 
without the precaution being taken of protecting the lubricant from the action of 
the moisture of the air by. an external coating of grease. 



of nitric oxide %aa immediately Admitted' Vessel, 
find measurements of the rate of movement of tie, index in th& 
%gh£ again made, tie arc lamp being in its former position, The 
frate of movement of the index*fell a little below lilt recorded 
ffor the thermal combination before the nitric oxide, had been 
admitted, the actual value being 1*55 cm. per minute. The rate 
fpf ■ movement of the index in the dark had precisely the same 
’value. The presence of nitrosyl chloride therefore prevents the 
"mixed gases from responding to light stimulus, but' does not hinder 
fJieir thermal interaction. The inhibitive effect of nitrosyl chloride 
-is restricted to the photochemical change. The above experiment 
■was repeated several times, the result being the same on every 
occasion. 

It has been shown that, within the limits of accuracy attainable, 
oxygen is without catalytic influence on the pyrogenic union of 
chlorine and carbon monoxide. This was demonstrated by admit 
ting oxygen to the actinometer whilst combination was proceeding, 
and observing that the rate of movement of the index did not 
alter. It is also evident that the effect of oxygen, if any, on the 
pyrogenic union of the gases must be negligible in comparison with 
its powerful influence on the photochemical change from the circum- 
stance that the initial rate of pyrogenic union of chlorine and 
carbon monoxide has always practically the same value, at the 
same temperature, for mixtures of the gases in equal volumes, 
although the proportion of oxygen contained in mixtures prepared 
at different times must he very variable. 

The Homogeneity of the Thermal Interaction of Chlorine and 
Carbon Monoxide : — In the study of spontaneous changes in gases, 
the first point to he ascertained before any conclusions of theoreti- 
cal interest can be drawn is whether or not the observed change 
: is mainly homogeneous. This point has accordingly been investi- 
gated in the present case, and, from the results of the experiments 
undertaken with this object in view, we conclude that the thermal 
union of chlorine and carbon monoxide under the conditions pre- 
■ vailing throughout this research may for all practical purposes be 
regarded a3 homogeneous in character. The experiments which 
establish this result are detailed below. 

The insolation vessel of the actinometer was filled as rapidly as 
possible with a mixture of chlorine and carbon monoxide in the 
manneT described above, and the rate of movement of the index 


during an interval of twenty minutes observed. The rate was 
1*755 cm. per minute. The insolation vessel was then cooled, the 
furnace removed, and a hole fused in the end of the insolation 
y -vpsspl with the blow-pipe. Through this hole six grams of 
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iui j _ _ 'were introduced iq such ft mariner 

uj to fill the tube almost completely. Tlje hole through which the 
. wocfi ha'd been introduced was then closed. The tuhnace was 
° olaced and the insolation vessel again raised to the temperature; 
of 316®, dry chlorine being meanwhile slowly passed through ;iti: 
Tie actinometer was then filled as before, and the initial rate of, 
combination of the chlorine and carbon monoxide determined. The 
Bean rate of movement of the index, taken as previously over S'; 
neriod of twenty minutes, was 2 226 cm. per minute. In order to’ 
compare this rate with that found when the actinometer contained 
B o glass wool, an allowance must be made for the decreased volume 
of the gas- After making this correction, the following ratio was 

calculated : 

Rate with actinometer filled with glass wool _ 1 .r,, i7 
Rate with actinometer empty 


The ratio of the surface of the glass in contact with the combining 
gases in the last experiment to that in the first experiment was 
estimated to be 23*3. 

It is manifest from these numbers that glass is only a weak 
catalyst for the change: 

CO + 01., C0C1,, 

and that in our experiments the thermal union of chlorine and 
carbon monoxide may for all practical purposes be regarded as a 
homogeneous change. 


General Conclusion*. 

(1) In glass vessels the thermal interaction of chlorine and carbon, 

monoxide is almost entirely homogeneous if the surface of the glass 
is not exceptionally large. \ 

(2) The photochemical change is retarded, and in some cases 
almost entirely prevented from taking place, by small quantities 
of certain gases and vapours. 

(3) ' The rate of the thermal change is not appreciably affected 
by the presence of small amounts of these inhibitors. 

Sir Leolinb Jenkins Laboratories, 

Jesus College, Oxford. 
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QXCV.—The Reactivity of Ketones towards Iodine 
and the Relative Rates of Tautomeric Change , 
Part II. 

By Hajiry Medforth Dawson and Harry Ark, ALSc. 

In continuation of previous experiments on the relative Tates of 
tautomeric change of ketones (Dawson and Wheatley, Trans., 1910 
97, 2048) as measured by the velocity with which they react with 
iodine under the catalytic influence of a mineral acid, the authors 
have carried out a further series of measurements in which certain 
dialkyl ketones and substituted acetophenones were investigated. 

As in the earlier series, the kinetic measurements were made at 
25° in an aqueous-alcoholic solution containing 40 volumes per 
cent, of ethyl alcohol with OT molar sulphuric acid as catalyst. 
When the ketone present in the solution is such that its concentra- 
tion remains sensibly constant during the period in which the 
progress of the reaction is followed, the tautomeric change of the 
ketone proceeds, under normal conditions, with constant velocity, 
which i9 measured by the rate of disappearance of iodine added as 
indicator. 

In pure aqueous solution it is necessary to add a small quantity 
of an iodide in order to bring the requisite amount of iodine into 
solution. Although the solubility of iodine in 40 per cent, alcohol 
is such that the addition of iodide is not absolutely necessary, the 
earlier measurements were, as a matter of fact, made with solutions 
which contained small quantities of potassium iodide in order to 
diminish errors resulting from the volatility of the free iodine. For 
many ketones the reaction proceeds in exactly the same way and at 
the same rate, whether potassium iodide 19 present or not, but this 
is not always the case. 

In the estimation of the enolised ketone a measured volume of 
the solution was added to a slight excesB of sodium acetate in order 
to destroy the catalytic action of the mineral acid, and the resulting 
solution was then titrated with a freshly prepared OTiV-sodium thio- 
sulphate solution. In the case of methyl isopropyl ketone and 
pinacolin, it was observed that the end-point was very ill-defined, 
and that the blue colour of the starch-paste returned very quickly. 
This pointed to the liberation of iodine from the iodide present in 
the solution, and blank tests, in which the ketones were added to 
an acidified solution of potassium iodide, showed that iodine was 
liberated in considerable quantity and at a rapid rate. Liberation 
of iodine from the iodide was also observed with benzyl methyl 
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ketone, dibewifjt&stoRras deoxybenzoin, and methyl iaobutyl ketone, 
although tie quantity' set tree and the speed of the reaction were 
much smaller than in the ease of methyl isopropyl ketone and 

pinacolin. .... 

1 The nature of this disturbing reaction has not been more closely 
examined, and it is uot yet known whether it is of the same kind 
j„ all cases. It seems probable that the liberation of iodine in 
solutions of dibenzyl ketone is connected with the oxidation of this 
substance by atmospheric oxygen (Fortey, Trans., 1899, 75, 871), 
whereby phenylacetic acid and benzaldehyde are produced. In 
consequence of the further oxidation of the aldehyde, iodine will 
then be set free from the iodide (compare Baeyer and Villiger, Her., 
1990, 33, 1569). 

In consequence of this liberation of iodine from iodides by certain 
ketones, it was necessary, in such cases, to eliminate the iodide from 
the solutions employed in the dynamic measurements. This reduces 
the disturbing effect to a very large extent, but does not entirely 
eliminate it, for, as tbe iodine disappears by combination with the 
euolised ketone, it is replaced by an equimolecular quantity of 
hydrogen iodide, from which iodine will be again set free to some 
extent by the action of the ketone. The concentration of the 
hydrogen iodide is, however, so small, even when the reaction is 
completed, that the quantity of iodine thus liberated is not such 
as to prevent the determination of the rate of tautomeric change. 
There can be little doubt, however, that the subsequent liberation 
of iodine from the hydrogen iodide formed during the reaction is 
responsible for the slight decrease in the reaction velocity which 
was observed in certain cases towards the end of the period of- 
observation. 

For a given concentration of the acid catalyst the rate of change 
is proportional to the concentration of the ketone, and table I gives 
a summary of the velocities of tautomeric change (k) referred to 
a ketone concentration of one mol. per litre and 0T molar sulphuric 
acid as catalyst. In the majority of the experiments the actual 
concentration of the ketone varied from 0’12 to 0’18 mol. per litre, 
and the added iodine corresponded with an original concentration 
of about 0 01 mol. per litre. To permit of a direct comparison of 
the rates of enolisation of closely related ketones, some of the data 
obtained in the previous series of measurements have been expressed 
in terms of unit ketone concentration and incorporated in the 
table. 
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Dimethyl ketone ...... .... 288 Methyl bntyl ketone .;^;:, 818 

Diethyl ketone 236 Methyl iwhutyl ketoBe;!... 247 

Dipropyl ketone 202 Methyl fcrf. -butyl ketone... 132 

Methyl propyl ketone 270 Methyl hexyl ketone 308 

Methyl isopropyl ketone ... 200 Acetonhenone 108 

Benzyl methyl ketone 395 

Propiopheoone • 24 

v'From the above data it is evident that the rate of tautomeric 
change of symmetrical aliphatic ketones diminishes as the number 
of carbon atoms in the alkyl group increases. The percentage 
decrease in the reactivity is approximately the same on passing 
Erom the dimethyl to the diethyl ketones as in the transition from 
the diethyl to 'the dipropyl compound. In contrast with this 
regularity it should be noted that the reactivities of the successive 
methyl alkyl ketones vary irregularly, as is evident from the 
series — dimethyl (288), methyl ethyl (300), methyl propyl (270), 
me&yl butyl (318), methyl hexyl (306). It does not seem possible 
at present to offer any satisfactory explanation of the observed 
differences. 

The influence of the constitution of the alkyl group in this series 
is, however, clearly defined, as is seen by a comparison of the two 
methyl propyl and the three methyl butyl ketones. Substitution 
of the normal by the isoalkyl group reduces the reactivity in each 
case by about 25 per cent., whilst the reactivity of the normal butyl 
ketone is about two and a^half times as great as that of the corre- 
sponding tertiary butyl compound. These changes in reactivity 
are in the direction anticipated, for the replacement of one of tbe 
two reactive hydrogen atoms in the normal alkyl group must lead 
to a diminution in the reactivity of the ketone if the alkyl group 
in question is directly concerned in the tautomeric change. In the 
case of methyl -butyl ketone, the butyl group represents an 
inactive radicle, and the methyl group alone can be involved in the 
tautomeric change. Compared with dimethyl ketone, it may be 
noticed that the reactivity of methyl feri.-butyl ketone is approxi- 
mately one half as large, a relationship which may serve to throw 
some light on the nature of the keto enol transformation in 
the case of the dialkyl ketones. On the other hand, the reactivity 
of acetophenone, which also contains a non-reactive group, is con- 
siderably smaller than that of methyl ieri.-butyl ketone, which 
shows that the tendency of the CH 3 ‘CO* group to undergo enolisa- 
tion is appreciably diminished by the proximity of the negative 
phenyl group. It is evident, however, that the pajt flayed by the 
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trfrcigi" '(iiijl^KwOoie group is of a somewhat complex clarart^^ 
[or the rate of tautomeric change of benzyl methyl ketone is greater'’ 
than that of any other ketone which has been investigated. In;| 
the expectation that dibenzyl ketone would exhibit a sf-El greater 
rate of change, experiments were also made with this substance. / 
This supposition was not confirmed, but since the rate of progress 
of the change, as measured by the fall in the iodine concentration,;; 
is riot constant, it is probable that some other change is involved, . 
and in consequence, a quantitative comparison of this substance i 
with other ketones is out of the question. * 

In table II are recorded the rates of tautomeric change of certain 
substituted acetophenones. These measurements were undertaken' 
in order to ascertain the influence of substitution in the benzene 
nucleus on the enolisation tendency of the CHpCO* group. ' On 
account of the smaller solubility of these ketones in 40 per cent, 
alcohol, it was necessary to conduct the investigation of these in 
more dilute solution. The concentration of the ketone was about 
0’025 molar, that of the iodine initially present about 0 004 molar, 
with OT molar sulphuric acid as catalyst. Parallel experiments 
with and without potassium iodide gave practically identical results, 
and blank experiments, in which the catalysing acid was absent, 
showed only relatively small changes in the iodine titre during the 
time occupied by the observations with the acid catalyst, except in 
the case of p-aminoacetophenone. In the blank experiment with 
this, a quantity of sulphuric acid equivalent to the ketone present 
was added, and the rate of disappearance of iodine observed under 
these conditions was applied to the correction of the data obtained, 
when the acid added was in excess of that of the ketone to the 
extent of 0’1 mol. per litre. 


Table II. 


Ketone. t x 10 s . 

Acetophenone 108 

p-Bromoacctophenone 90 

p-Iodoacetophenone (90) # 

p-Aminoacetophenonn sulphate 80 

m-Nitroacotophenoae 45 

(o-Bromoacetophenone 0 


According to these data, substitution of hydrogen in the phenyl 
group by bromine, iodine, the nitro-group, or the acidified am i n o- 
group leads to a reduction of the rate of tautomeric change. If 

* On account of the small solubility of this substance it was examined iu 
60 per cent, alcoholic solution and found to change at the same rate as the 
corresponding brqmo- compound. 
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the positive character of the amiBO-group Shaore thiai iieatralisftj 
’by the mineral acid, the elect of the substituent ia in 'iall cases tn 
'increase the negative character of the phenyl group, and this j, 
doubtless the cause of the diminished rate of enolisation. 

In the ijcaae of a>-bromoacetophenone, the change, if it occurs at 
all, takes place very slowly, and the substitution of a hydrogen 
atom of the methyl group by a negative atom or group would 
therefore appear to inhibit the tautomeric change. 


Experimental. 

In the appended tables some of the dynamic measurements are 
X recorded, from which the relative reactivities of the ketones have 
been calculated. In these tables c represents the ketone concentra- 
tion, x the observed iodine concentration at time t, ar 0 the concentre, 
tion at t= 0, and x t the concentration calculated from 
in which k 1 is the constant rate of change. Concentrations are 
expressed in mols. per litre, time in minutes. 

Dipropyl Ketone. 
c=0'1532; *' = 310 x 10- 6 . 


t. 


0. 30. 60. 

90. 


130. 

z.10 4 


907 81*4 72-4 

62-8 


50 9 

Xi.10 4 


(907) 81-4 72-1 

62-8 


50-4 



Methyl iso Propyl Ketone. 






c=0’185; /c' = 36-5xl0- 6 . 

✓ 

, 


t. 

0. 

20. 10. 70. 


100. 

130. 

i.10 4 

91 ‘9 

84-7 77 2 66 2 


55 5 

451 

Xt.W 

(91 9) 

81 6 77*3 66-4 


554 

445 



Methyl iso Butyl Ketone. 






c — 01512; /l-'-37-3x10- 6 . 




t. 


0. 30. 60. 

90. 


120. 

x.W 


101 3 90-1 79 0 

68-2 


58-2 

x,.W 

(101-3) 90 1 78-9 

677 


566 



Methyl tert -Butyl Ketone. 

• c=0'1285; F=17-0xl0- 6 . 




t, . 

0. . 

40. 100. 140. 


180. 

220. 

a.10 1 

88^ 

81-2 71-2 64*8 


58-4 

51 ‘9 

•*%. 10 4 

(88'6) 

81 -8 71-6 64*8 


58-0 

51 '2 
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tsemyi Metnyl Jietone. 

<•=0*121; ^' = 48 0 xlO- 0 . 


0 . 

40. 

60. 

85. 

105. 

77-5 

57-1 

48-4 

36-4 

27 ’4 

<77 ’5) 

58-3 

487 

S67 

27-1 


A cetophenone. 



c 

=0*0274; 

*' = 2'95 x 10~ 6 . 



0 . 

150. 

257. 

347. 

430. 

38 8 

34 *5 

81*3 

28-6 

26-0 

(38-8) 

344 

31-2 

28-0 

26 '1 


p -Bromoacetophcnone. 



c =0-0250; 

A' = 2-2x 

10-6. 


i. 

0 . 

120. 

240. 

360. 

*. 10 < 

40-1 

37-5 

34*8 

321 


(40-1) 

3745 

34-8 

32-2 


m -S iiroacctophcnone. 



c = 0‘0251; 

; *' = l‘lx 

io-*. 


(. 
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38-7 

37-4 

36-1 


(40-0) 
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37-35 

36 05 


p-.4 minoacetophr.nonc Sulphate. 



c = 

00247; 

*' = 1*95x10- 

-c 


t. 

i 

0 . 

69. 

230. 

320. 

443. 

*.10* 

37-95 

36-4 

33-7 

31-7 

29-35* 

av-10 4 

(37-95) 

36 6 

3345 

317 

29-3 


Physical Chemistry Laboratory, 

The University, Leeds. 

These numbers are corrected for the rate at which iodine was found to 
ppear in a parallel experiment without acid catalyst. 



CXOVI— The Formation of Glyomlines''from Acyl 
fe -.Derivatives of a-Keto-fi-anilino-aft-diphenyUthane, 

By Arthur Ernest Everest (Priestley Research Scholar o! the 
University*- of Birmingham) and Hamilton McCohbie. 

In the course of some "work in these laboratories on tho- action of 
heat on a mixture of benzaldehydecyanohydrin and aniline, a 
compound was isolated, which, on analysis, was found to have 
the empirical formula C 27 H 2 oN 2 . This substance was found to he 
basic, readily yielding well-characterised, stable salts, and it could 
b!,,<Jistilled without decomposition. It was suspected that this 
expound was 1:2:4: 5-tetraphenylglyoxaline (I), and, as a-keto- 
jfl M 1 i r> rvaff-d iphenylethane (II) was also one of the products 
isolated in this reaction, an attempt was made to synthesise the 
tetraphenylglyoxaline with a-keto-^-anilino-o^-diphenylethane as the 
starting point. This synthesis proved successful : 

nj|^>CPh COPtrCHPh-NHPh COPh-CHPh-NPhBz 

(I.) (II*) (HI*) 

The first step in the synthesis consisted in the conversion of 
a-keto-fhanilino-o/ldiphenylethane into o - koto - & - benzoylanilino- 
a/3-diphenylethano (III). This benzoyl derivative was then heated 
in a sealed tube with aqueous ammonia, and the tetraphenyl- 
glyoxaline thua obtained. 

An attempt was next made to bring about a similar condensation 
j» glyoxalines employing other acyl derivatives of u-keto-fl-anilino- 
'ajj-diphenylethane, The acetyl derivative (IV), when heated in a 
sealed tubfe with aqueous ammonia, was found to yield 1:4: B-tri- 
phenyl-2-metbylglyoxaliue (V) : 

COPh-CHPh-NPhAc COPh'CHPh-NPh-CHU 

(IV.)* (V.) (HI*) 

In a similar manner, the formyl derivative of a-keto-£-anilino- 
afi-diphcnylethane (VI) yielded 1 : 4 : 5-triphenylglyoxaline (VH) * 


CPh-NPh 

n 

CPh — S 
(VII.) 


>CH. 


- This method for the preparation of glyoxalines is similar to 
Ladenburg’s method for the formation of benziminazolea (Ber. , 
1?75, 8, 677 ; 1878, 11, 826) by the condensation o-phenylene- 
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diamines witliSs arid chloride or anhydride; acyl compound# of 
tie phenylenediamine are formed as intermediate products,' time : 

c s h 4 <5 -> C,H 4 <^(X)R ^ c,fi 4 <^h > or . : . 

Another series of somewhat similar reactions has been described 
by Jdeldola and Hay (Trans., 1908, 93, 1695 ; 1909, 95, 1033),! 
where these investigators describe the formation of benziminazoles' 
by the interaction of 2:3: 5-trinitro-4-acetylaminophenol with 
primary amines. 

By means of the reaction which we describe in this communica- 
tion, we are furnished with a ready means of obtaining glyoxalines 
with substituents attached to the nitrogen atom. Previously, such 
substituted glyoxalines could be obtained by two methods, neither 
of which is very convenient. . v - 

(1) By treating the silver salt of the glyoxaline with an alkyl 
iodide. This method has the great disadvantage that the 
substituent introduced must be an aliphatic radicle. 

(2) By oxidation of the mercaptanB of the glyoxalines which 
are obtained from the thiocarbamides ( Ber ., 1889, 22, 1353; 1892, 
25, 2354; 1893, 26, 2204). 

This reaction consists in closing up a chain of four atoms to a 
ring consisting of five atoms, and thus gives us a closer insight 
than has been previously possible into the actual mechanism of the 
ordinary glyoxaline formation from a-diketones, ammonia, and an 
aldehyde. 

In the formation of these three glyoxalines by heating together 
the acyl derivatives of a-keto-0-aniHno-aS-diphenylethane with 
ammonia, there was obtained, in varying quantities, a second 
substance, which analyses showed to have the composition C^Hs^Kg. 
This substance is 2:3:5: 6-tetraphenylpyrazine (VIII) : 

CPh-N-CPh 
ii ill 
CPh-N-CPh 
(Till.) 

2:3:5 : 6-TetraphenyIpyrazine has been obtained in different ways 
by several investigators. Biilow {Ber., 1893, 26, 1973) prepared it 
by boiling together benzaldehyde and formamide for two hours. 
It has also been obtained by J. Erdmann (Annalen, 1865, 135, 
55), Japp and Wilson (Trans,, 1886, 49, 826), and Leucart ( J . pr. 
Chem., 1890, [ii], 41, 333) by heating benzoin with alcoholic 
ammonia. It is doubtless by means of the latter reaction that the 
substance is formed in the present case, hydrolysis of the acyl-o-keto- 
8-anilmo-afi-diphenylethane to benzoin preceding that reaction. 

borne interesting and characteristic colour changes are noticeable 

vot. xeix. 5 y 
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in dealing with a-keto-/3-anilino-od-diphenylethane and its acyl 
derivatives in acid and in alkaline solutions. 

o-Keto-/ 5 -anilinoo^-diphenylethane itself is yellow, and gives rise 
to yellow solutions, but these solutions become colourless on the 
■ addition of acids, whilst the yellow colour is restored on tie 
■addition of alkali. The acyl derivatives are all white solids giving 
-colourless solutions, but these solutions become deep yellow on the 
addition of a drop of alkali, and the colour is destroyed by the 
addition of acid. These colour changes seem to indicate the 
^■Uatw-a of each of these substances in two modifications; most . 
probably these two are the ketonic and the enolic modifications. 
Thus, for the benzoyl derivative itself, the free substance most 
probably has the ketonic structure represented by the formula IX, 
whilst in the presence of alkali it has the enolic structure repre 
sented by the formula X. It is hoped to investigate this change 
more fully at a later date: 

COPh-CHPh-NPhBz HOCPhlCPh-NPkBz 

(IX.) • ( x ') 


Experimental. 

a-Kelo-fi-benzoylanilino-ali-diphenylethane (III, p. ViS). 

This substance was prepared from a-keto-0-anilino-aB-diphenyI- 
ethane by the Schotten-Baumann reaction. When crystallised from 
methylated spirit or methyl alcohol, it separates in shining, colour- 
less plates or leaflets, melting at 149°. Its alcoholic solution gives 
a yellow coloration on the addition of alkali, but this coloration is 
destroyed by neutralising the solution with acid : 

0'2196 gave 0 6676 C0 2 and 0'1084 H 2 0. C = 82'91; H=5'48. 

C w H 2 i 0 2 N requires C=82'87; li.= 5'3T per cent. 


1:2:4: 5-Tetraphenylgtyoxaline, C 27 H 20 N 2 (I, p. 1 1 46). 

This substance was obtained by heating equal parts by weight 
of concentrated aqueous ammonia (D 0'880) and the above com- 
pound in a sealed tube to 210—220° for seven or eight hours. The 
product, a sticky, yellow, crystalline mass, was washed free from 
resins with a small quantity of ether, then crystallised from 
methylated spirit. A yield of about 70—80 per cent, was obtained. 

1 -2 -A-.b-Tetrayhmylglyoxaliw separates from alcohol in long, 
colourless needles, melting at 215°. It is readily soluble in glacial 
acetic acid, aniline, or benzene, fairly so in hot absolute aleotio, 
methyl alcohol, acetone, or light petroleum, but less so m the co 
solvents, and crystallises well from any of them ; it is very sparing y 
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soluble in ether, and is insoluble in water. It is stable towards 
alkalis, and can be distilled unchanged: 

0-1819 gaveO'5793 C0 2 and 0-0917 H s O. C = 87'06; H=5’60. 

0-1884 „ 12-70 c.c. N 2 at 20° and 730-2 mm. N = 7'54. 

M.W, (by platinum salt) = 376'5, 366'0, 374-5. , 

CjjSjoNs requires C=87'10; H=5'38; N = 7’53 per cent. 

M.W. = 372. 

In addition to the above-described glyoxaline, a substance, 
crystallising in fine, needle-shaped crystals, and melting at 243°, 
was always encountered when crystallising the crude product for 
the first time. This substance remained as an almost totally 
insoluble residue when the glyoxaline was dissolved in boiling' 
methylated spirit. The quantity of this substance formed was 
small, only constituting about 1 — 2 per cent, of the weight of the 
glyoxaline. It was recrystalliscd from amyl alcohol, and proved 
to be 2 : 3 : 5 : 6-tetraphenylpyrazine (VIII). There separated also 
from the mother liquors from which the glyoxaline had been 
recrystallised, a very small quantity of a substance melting at 
193 — 195°; sufficient of this substance for further examination was 
not obtained. 

I'.l-.i'.fs-Tttrajhenylglyoxaline picrate, was 

prepared by adding a concentrated solution of picric acid in glacial 
acetic acid to a solution of the glyoxaline in the same solvent at 
about 100°. The colour deepened very considerably on mixing, 
and, on cooling, golden-yellow, shining leaflets separated. The 
picrate may be recrystallised from glacial acetic acid, or, better, 
from methylated spirit. It melts at 199° : 

0-2510 gave 0'6039 C0 2 and 0 0910 H 2 0. C=65 62; H = 3’99. 

requires C=65"89; H=3’83 per cent. 

The hydrochloride, after recrystallisation from glacial acetic acid, 
separates in large, transparent cubes, melting at 250°. 

The platinichloride forms a salmon-pink, microscopically crystal- 
line precipitate: 

0-4045 gave 0'0680 Pt. Pt=lG-81. 

(C 27 H 20 N 2 ) 2 ,H 2 PtCl 6 requires Pt=16’88 per cent. 


a-Keto-fi-acetylanilmo-a^-diphenylethane (IV, p, 1746). 

This compound was prepared by Voigt ( J . pr. Chem., 1886, [ii], 
34, 9), but the ipethod described by this investigator, using acetic 
anhydride alone, did not give a very satisfactory product, so that 
it was modified to the following : 17 grams of the base, 15 grams 
of acetic anhydride, and 2 grams of acetyl chloride were heated 
lor a few minutes on a water-bath, and the nroduct was poured 

5 y 2 
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into cold water. The reaction was found, to' proceed smoothly only 
when some acetyl chloride was used in addition to the acetic 
’anhydride. The product crystallised from ethyl or methyl alcohol 
in slender, colourless, glistening scales (or leaflets), melting at 1530 

This substance, like the benzoyl derivative, gave a deep yeUo„ 
coloration when potassium hydroxide was added to an alcoholic 
solution; this colour disappeared with excess of acid. 

1 : 4 : h-Triphenyl-2-methylglyoxoline, C K H )8 N 2 (V, p, 1746). 

This compound was prepared by heating equal parts by weight 
of aqueous ammonia (D 0’880) and the substance just described 
. in a sealed tube to 200 — 230° for Bix to eight hours. On cooling 
the product, which resembled that from the benzoyl derivative, wag 
washed with, a small quantity of ether, and recrystalliBed from 
methyl alcohol, when the glyoxaline separated in fairly large, 
colourless crystals, melting at 194°. The yield was 70— 90 pet 
cent, of the theoretical. A small quantity of tetraphenylpyrazun 
was also obtained: 

0-2196 gave 0 6841 CO, and 01172 H„0. C=8493; H=6‘07. 

0-1778 „ 13-40 c.c. N, at 9-0° and 743 9 mm. N=8'93. 

CjjHuNj requires C = 85'16; H=5 81; N = 9'03 per cent. 

Tho pier ate crystallises from methylated spirit in golden-yellow 
r.eedles, melting at 180°: 

0-2011 gave 0-4577 C0 2 and 0 0724 H 2 0. C = 62'll; H=4'02. 

CjjHjgNj.CjHjOjNj requires C=62’34; H=3’90 peT cent. 

Tho hydrochloride separates from amyl alcohol in small, colour- 
less crystals, melting sharply at 300°, with decomposition and 
evolution of gas. 

The platinichloride was obtained as a salmon-pink, crystalline 
powder. It was best prepared from cold solutions, as the product 
was prone to accumulate in great masses if the reaction was carried 
out in hot solutions : 

0-4420 gave 0'0830 Pt. Ft=18'78. 

(C !s II 18 N2)2,H,PtCl 0 requires Pt=18'93 per cent. 

a-Keto-B-formylanUino-aB-diphcnylethane (VI, p. 1746). 

This substance was prepared by heating a mixture of two parts 
of the pure base with one part of anhydrous formic acid under 
reflux for about an hour. The resulting mixture was poured into: 
cold water, when a semi-solid paste was obtained. Most of the; 
excess of acid was then neutralised by sodium carbonate, afte ;! 
which the paste was sufficiently firm to allow of pouring of the 
water. After this had been done, the paste was dissolved in more 
i than enough methylated spirit to keep all in solution in the cold, 
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and the excHSpof formic acid that still remained was neutralised 
. adding p^teio 111 hjrdroxide drop by drop until the colour of 
t j. e goiution turned to a deep yellow; after this process had been,' 
completed the whole of the product should still be in solution. 

Tbe alcoholic solution was then allowed to evaporate slowly in ' 
the cold, when the formyl derivative separated in colourless scales. 
The product thus obtained was recrystallised many times fronr* 
methyl alcohol, and finally separated in small, colourless crystals, 
melting at 105°. This derivative was very soluble in most solvents, 
bike the benzoyl and acetyl derivatives it gave a deep yellow 
coloration with potassium hydroxide, which was destroyed on 
neutralising the solution with acid : 

02511 gave 0-7338 C0 2 and 0-1251 H 2 0. C= 79-70 ; H = 5-54,. 

C 21 H 18 0,N requires C=80'00; 11=5-40 per cent. 

\-.l:h-Trifhenylglyoxalinc, C 21 H 16 N 2 (VII, p. 1746). 

This substanco was prepared by beating together in a sealed tube 
for six to eight hours at 210 — 220° equal quantities by weight, of 
the formyl derivative just described and aqueous ammonia. The 
product resembled that obtained in the other cases, and was 
treated in the same manner. The glyoxaline was finally recrystal- 
lised from a mixture of three parts of methyl alcohol to two parts 
of water (by volume) ; from this mixture it separated in fine, silky 
needles, melting at 172°. The crystals were colourless, and very 
soluble in most solvents. The glyoxaline could be distilled 
unchanged. A small quantity of tetraphenylpyrazine was also 
formed : 

0-1547 gave 0-4810 C0 2 and 0'0781 H,0. C = 84’80; H = 5'61. 

C 2l H 15 N 2 requires C=8514; 11 = 541 per cent. 

The picrate crystallises from methyl alcohol in golden-yellow, 
needle-shaped crystals, melting at 215°: 

0 1743 gave 0*3871 CO, and 0'0603 H,0. C=62'13; H = 3’84. 

C 21 H, # N 2 -C 6 H 3 N 3 0 7 requires C = 61*72; H = 3'62 per cent. 

The hydrocJdoridej as it proved to be very soluble in most 
solvents, was not isolated, but the ■plalinichloride was prepared, and 
crystallised from dilute acetic acid: 

0-0914 gave 0-0178 Pt. Pt= 19-47. 

(C 21 H 16 N 2 ) 2 ,H 2 PtCl 6 requires Pt = 19'46 per cent. 

It is intended to extend this method to the synthesis of other 
glyoxalines and similar compounds. 

Tea Ukiversitt, 

Edgbaston, Birmingham. 
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CXCVII. — The Effect of Heat on a Mixture 0 f 
; Bemaldehy decyanohydrin and Aniline. * 

By Arthur Ernest Everest (Priestley Research Scholar of the 
University of Birmingham) and Hamilton McCombie, 


Some years ago, in the course of some work in these laboratories, 
it was observed that if benzylideneqniline and benzaldehydecyano 
hydrin are heated together for forty-eight to ninety-six hours, a 
white, crystalline substance with an exceptionally high melting 
point'(above 350°) separated out from the boiling liquid. As the 
reaction took a long time to reach completion, it was probable that 
the benzylideneaniline was decomposed into its generators. Accord- 
ingly, a study was made of the products formed by the action of 
heat on a mixture of aniline and benzaldehydecyanohydrin. 

When molecular proportions of these substances are heated 
together to 150°, before the end of half an hour a considerable 
amount of water is formed, and after that period the quantity of 
water does not increase. On cooling the product at this stage, 
aniliuophenylacetonitrile may be isolated. 

On heating the mixture of aniline and cyanohydrin for forty-eight 
to ninety-six hours, the following products were obtained : 

(1) Dibenzoyldianilinostilbene, NPhBz-CPh'.CPh-NPbBz. . 

(2) l: 2 : 4 : 5 -Tetraphenylglyoxaline (Everest and McCombie, this 
vol., p. 1748). 

(3) o-Keto-0-anilino-af3 diphenylethane. 

(4) Benzanilide. 

In the formation of compound (1) oxidation by the atmospheric 
oxygen must be assumed, and hydrocyanic acid is evolved. The 
reaction may be represented by the following equation : 


4C s H,-CH(OH)-CN + 2C 6 H 5 -NH.,+ 0 2 = 

V C t( ,H 80 O 2 N 2 + 4HCN + 4H ! 0. 

The formation of substance (2) must be due to the action of 
■ammonia (formed by the hydrolysis of the hydrocyanic acid) on 
the benzoyl derivative of a-keto /3 anilino-a0-diphenylethane : 

CPh-NPlu 

COPh-CHPh-NPhBz + NH s -4- n 


The formation of compound (3) in this reaction may be explained 
in three ways. The benzaldebyde may condense to benzoin, and 
this may undergo further condensation with aniline, or hydrocyanic 
acid may be eliminated from the cyanohydrin and phenylamhno- 
acetonitrile, thus : 

HO-CHPhlNHPh. + lIO'CPh-CN =COPh-CHPh-NHPh + HCN. 
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The third Alternative is that benz aldehyde and bpnzylideneaniline 
might condense together, thus : 

Ph-CHO + CHPhlNPh = COPh-CHPh-NHPh. 

The^ast method of formation is similar to the preparation of 
a-keto-i8-p-tolmdino-ajS-diphenylethane from benzylidene-p-toluidine 
and benzaldehyde by the action of potassium cyanide {Btr., 1896, 
29,1736). 

The constitution of dibenzoyldianilinostilbene is established as 
follows: the analytical figures are in agreement with the formula 
and it can be decomposed quantitatively by potassium 
hydroxide according to the following equation : 

t KOH= CjjHjjONj + P h'OOoh. 

The substance formed in this reaction is benzoyldianilinoetilbene, 
and its constitution is shown by its decompositions, which take 
place in two ways : 

(а) by spontaneous oxidation of its solutions when exposed to 
the air; 

(б) by heating the substance to 129 — 140°. 

In the former case, solutions of the substance in several solvents 
underwent decomposition into benzanilide and dibenzoylaniline : 
C as H S8 0N !+ 0 J =C 13 H u 0N + C 20 H ]5 O 2 N. 

In the latter case, beat decomposed the substance, so that 
dibenzoyldianilinostilbene was regenerated, and benzanilide and 
benzildianil were produced. 

The decompositions of benzoyldianilinostilbene are readily 
explained by the following equations : 


(«) jjpjJ'ffHPh +Oj — > COPh-NPhBz + OOPh'NHPh 


CPh-NPhBz] 
v ; CPh-NHPh 

CPh-NHPh 

CPh-NPhBz. 


CPh-NPhBz CPh-NHPh 
CPh-NPhBz + CPh-NHPh 


(I-l 

Dianilinoatilbene (I), -which one would expect to be formed in this 
reaction, is oxidised by the oxygen of the air, forming benzanilide, 
or it may undergo a simultaneous rearrangement and oxidation, 
resulting in the production of benzildianil, NPhiCPlrCPhlNPh. 
Both these products have been identified in the reaction mixture. 

If these conclusions be correct, then it should not be a matter 
of great difficulty to synthesise dibenzoyldianilinostilbene in such 
a way that its constitution would be obvious. A successful attempt 
was made by taking advantage of the above-mentioned decompoei- 




CHPh-NHPh CHPh'NPhBz CPh'NPhBz 
6oPh COPh ‘ CPh'NPhBz 

(II.) (III.) (IV.) 

The occurrence of a-keto-£-anilino-aj3-diphenylethane and benz- 
anilide in the tars formed in the reaction under investigation is 
in keeping with the above conclusions, and the course of the original 
reaction may, in all probability, be represented thus : benzaldehyde, 
in presence of hydrocyanic acid, undergoes condensation to benzoin 
and this combining with the aniline present gives rise to the 
production of a-keto-0-anilino-a/3-diphenylethane. The next step 
consists in the benzoylatiou of the latter compound by the benz- 
aldehyde in the presence of the atmospheric air, and then the 
benzoyl derivative thus produced condenses with aniline to yield 
monobenzoyldianilinostilbene, which is then decomposed, with the 
production of dibenzoyldianilinostilbene. 

The reason that only one benzoyl group is eliminated by potassium 
hydroxide from dibenzoyldianilinostilbene may he that ring forma- 
tion takes place. One benzoyl group might be eliminated from 
dibenzoyldianilinostilbene and a cyclic compound formed, thus : 


CPh’NPhBz _ CPh-NPhBz 
CPh-NPhBz * CPh-NHPh 


CPh-NPL 

&h-NPh> CPM,H; 


or, again, it is possible that the substance of high melting point 
may itself be a cyclic compound : 


CPh-NPh 

CPh-NPh 


>CPh*C0 2 Ph. 


If, however, we assume these ring formulse, we should have great 
difficulty in explaining the ready decompositions of the yellow base, 
both in solution and in the free state. 

All attempts to obtain salts from dibenzoyldianilinostilbene 
resulted in the elimination of benzoic acid and the formation of 
the same salts as were obtainable from the monobenzoyl derivative. 
The only true derivative of the dibenzoyl compound which could 
be prepared was its compound with methyl iodide. 

Benzoyldianilinostilbene yields a series of salts, of which the 
hydrochloride, platinichloride, and acetate were obtained. On 
attempting to prepare a picrate from either the dibenzoyl or the 
monobenzoyl compound, a substance was obtained which on analysis 
gave Jkgires agreeing with a compound formed by the loss of a 
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molecule of cmtf mdecule of the monobenzoyl compound 

and oa» molecule of the picric acid. On heating with potassium 
hydroxide, this compound regenerated the base. Phenol itself and 
o- and jj-nitrophenol yield compounds with benzoyldianilinostilbene, 
and it is proposed to investigate these compounds more fully later. 

Experimental. 

The reactions under investigation took place quite consistently, 
3 nd with care, uniform yields of the two primary products 
(dibenzoyldianilinostilbene, t' 4Q H M 0.,N 2 , and 1:2:4: 5-tetraphenyl- 
glyoxaline) were readily obtained. 

The heating was carried out in conical Jena-glass flasks fitted 
with air condensers. The boiling mixture was generally seeded 
with a few crystals of dibenzoyldianilinostilbene. 

The flasks containing the mixtures were heated in an air-bath 
kept at 150 — 160°. An air-bath was found most suitable for this 
purpose, because, in order to obtain the best results, the mixtures 
had to be kept just boiling. Whenever the mixture was, either, pot 
kept boiling, or was allowed to boil too vigorously, excessive 
charring resulted, and the yield fell. It was found that the tem- 
perature requisite to secure slow boiling varied with the time, and 
that two exactly parallel experiments proceeded at different rates. 
By using an air-bath, and regulating the distance of the flasks from 
the bottom of the bath, it was possible to overcome these difficulties. 

In the hope that the results obtained might lead to the elucida- 
tion of the changes taking place and to the determination of the 
substances that really take part in the reaction, a series of com, 
parative experiments was made, employing different combinations 
of the materials ; in each case the yield of dibenzoyldianilinostjl’ 
was noted. .ns, was 

From the results of these experiments it was deducerin colour- 
order to obtain dibenzoyldianilinostilbene, both anilinig point well 
aldehydeoyanohydrin must be present, and, further.icobol, methyl 
were present ill molecular proportions, the yield v; acid (in which 
as that obtained if two molecules of the cyanohydnposition), very 
the aniline were employed. Further, it was found nzene. It does 
obtained in the latter case was much the same as t. 
when anihnew benzaldehyde, and benzaldehydecyanohyi a series of 
molecular proportions, were employed. Finally, no Ahem to be 
yield was obtained by increasing the ratio of the cyano.nostiibene, 
aniline beyond the ratio of two to one. All these conelusidianilino- 
verified by the later investigations, which have shown that 
dibenzoyldianilinostilbene molecule there exist two alcivijj 
residues for every aniline residue. _g’ 
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Experiments were also carried out on the action of continued 
heating on benzaldehydecyanohydrin and on phenylanilinoaceto. 
nitrile. In the former case great charring took place, and nothing 
but benzoic acid could be isolated. In the latter case a quantity of 
dibenzoyldianilinostilbene was obtained, and the tars remaining 
after the removal of this substance were further examined. By 
steam distillation there was obtained from them a quantity of an 
oil (which proved to be aniline), together with a smaller quantity 
of benzylideneaniline. This showed that the nitrile on heating 
underwent decomposition into hydrocyanic acid and benzylidene- 
aniline. The latter substance was then hydrolysed; the aniline 
thus produced, not being required for the further reaction, remained 
behind, whilst the benzaldehyde formed entered into reaction to 
furnish the second aldehyde residue, shown by the other experiments 
to be at least advantageous, if not absolutely necessary, for the 
production of dibenzoyldianilinostilbene. 

Dibemoyldianilinnstilbene, C^HjnOjNj. 

Although this was originally obtained by the prolonged action 
of heat on a mixture of benzylideneaniline (1 mol.) and benz- 
aldehydecyanohydrin (2 mols.), it was found that the best method 
of preparation consisted in heating together aniline (1 mol.) with 
benzaldehydecyanohydrin (2 mols.). If these two substances were 
employed in molecular proportions, and one molecular part of 
benzaldehyde was added, almost as good a yield was obtained, but 
the isolation of the other products of the reaction was complicated 
v the excess of benzaldehyde remaining at the end of the 
or ’ ‘ion. 

ma 7 1 -niline and benzaldehydecyanohydrin are heated together 
'n hour at 150 — 1G0°, a quantitative yield of phenylanilino- 
can be obtained, but the beating was generally continued 
If, howeveiisolation of this compound. No apparent change 
difficulty in expthe elimination of water required by this reaction 
both in solutionhe close of the second day’s heating (forty-eight 
AH attemptse quiet boiling changed to a crackling. Soon after 
resulted in theis observed, crystals began to separate from the 
the same salts and continued to do so until the whole was interlaced 
The only tmi-solid mass. The yield generally reached its maximum 
be preparerour to thirty hours after the separation of the crystals 
Benzoyd was 25 — 40 per cent, of the theoretical, 
hydroch.'rns requisite for the reaction was found to vary consider- 
attempln some cases one hundred and twenty hours’ heating was 
’ monqlite to obtain a good yield, whilst occasionally an equally good 
gavd yvpa obtained after only forty-eight hours’ heating. Many 
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experiments were carried out with the object of observing some 
connexion between the length of heating and the yield obtained, 
but they proved unsuccessful. Considerable experience is requisite 
in order to obtain good yields without charring and in reasonable 
time, but when this has been acquired, regular, good, and clean 
yields are readily obtained. During the early part of the heating 
a considerable quantity of hydrocyanic acid was liberated. 

To separate the substance from the adhering tars, the contents 
of the flasks were either (a) mixed while warm with sufficient pure 
ether to produce a mobile liquid, and the crystals were collected 
and washed, or (6) allowed to remain overnight with ether equal in 
volume to three times that of the tars ; after keeping, the substance 
was deposited as a crystalline mass, which was collected and washed. 
The tars obtained in these processes were kept for further treatment 
(p. 1762). 

The crude dibenzoyldianilinostilbene obtained by this method 
was usually mixed with some tetrapbenylglyoxaline; tb.e quantity 
of glyoxaline was found to increase with the time of heating 
requisite in the preparation. 

The dibenzoyldianilinostilbene was present in well formed crystals, 
often of some considerable size, in which case they were found to 
be hard and brittle. Its complete separation was achieved by 
extracting the mixture in a Soxhlet apparatus with dry ether (free . 
from alcohol); dibenzoyldianilinostilbene was insoluble, whilst 
tetrapbenylglyoxaline was sparingly soluble in that solvent. To 
ensure a pure product all the lumps were crushed before extraction 
and occasionally during the process. The glyoxaline, if present to 
any considerable extent, separated in hard, granular crystals from 
the ether. 

DUeniot/ldianilinosiilbcne, after purification by this means, was 
recrystallised from amyl alcohol, from which it separated in colour- 
less, glistening, needle-shaped crystals, having a melting point well 
above 350°. It was fairly readily soluble in ethyl alcohol, methyl 
alcohol, or chloroform, very soluble in glacial acetic acid (in which 
solution, however, it was found to undergo decomposition), very 
sparingly so in acetone, and insoluble in ether or benzene. It does 
not crystallise well from solvents of low boiling point. 

At first it was thought that this substance yielded a series of 
well-defined salts, but further investigation showed them to be 
salts of the decomposition product, monobenzoyldianilinostilbene, 
c :AON 2 . By the action of acids or of alkalis, dibenzoyldianilino- 
stilbene was found to undergo decomposition : 

0-3020 gave 0-9295 C0 2 and 01500 H„0. 0=83 94; H = 5'52 

03015 „ 0-9300 CO ? „ 0-1505 H 2 0. C = 84 12; H=5-55. 



‘0’2935gave 12'9S‘ c.c. N 2 *'{inoist) at 19 ; 5° v ani 734 'fim, ^==4 93 

P'3000 „ 13'40 c.c. N a „ ,,16 5° „ 738*{Tinmi v N=5-]2 

C^HjjoOgNg requires C=8421 ; H=5’26; N=4*91 per cent. 

Dibenzoyldianilinostilbene was also prepared by heating together 
the benzoyl derivative of a-keto-0-ani\ino>a/3-diphenylethane (1 mol) 
r aniline (1 mol.), and potassium cyanide ($ mol.). After eighteen 
hours’ heating, the substance separated, and was treated as 
described in the other method of preparation.. Prom the tars in 
this preparation, benzanilide was obtained, but no trace could be 
obtained of benzildianil. 

Dib enzoyldianilinos l il b ene. mtthiodide, C^H^O^^el, was pro. 
» pared by adding a 50 per cent, solution of methyl iodide in absolute 
alcohol, drop by drop, to a solution of the dibenzoyl compound also 
in absolute alcohol. The methiodide was precipitated as a colour- 
less, crystalline powder. It was insoluble in all ordinary organic 
solvents, and did not melt below 350°. If heated above that 
temperature, it charred and emitted fumes. 

For analysis, the substance was prepared from a pure specimen 
of the dibenzoyl compound, and the resulting product was extracted 
twice with boiling absolute alcohol : 

0-2623 gave 0‘0863 Agl. 1 = 17 78. 

CuHjjOrjNgl requires 1 = 17 84 per cent. 

Monobenzoyldianilinostilbenc, CggH^ONg. 

Dibenzoyldianilinostilbene, when treated with acids, gave what 
were at first supposed to be true salts, but analysis proved that this 
was not the case. Further, on treating these salts with alkali, the 
original substance was not regenerated, but a yellow solid was 
obtained. This yellow solid could also he obtained by boiling 
dibenzoyldianilinostilbene with iV/2-aqueous potassium hydroxide 
with the addition of a few drops of alcohol. It was found to be 
the true base corresponding with the above-mentioned salts. It 
was unstable in all solvents except alcohol, and in that solvent it 
was so sparingly soluble that recrystallisation was impossible. The 
yellow base was prepared for analysis by dissolving the pure 
dibenzoyldianilinostilbene in alcohol, adding iV/2-aqueous potassium 
hydroxide drop by drop until a precipitate just began to form, and 
cooling the mixture, when the product separated in small, glistening 
crystals, melting at 212°, which were ground, boiled with water, 
and then washed with alcohol and ether: 

0*2347 gave 0-7283 C0 2 and 0*1201 H 2 0. C=84*63; H=5*69. 

0*1799 „ 9’50 c.c. N 2 (moist) at 15° and 729*5 mm. N=5*91. 

CggH^ONg requires C= 84*98; H = 5 - 58; 11=6-01 per cent. 
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The fact tlSQfc group had befijR^iminited in th% reaction 
was shown by the precipitation of benzoic acid on acidification of 
the filtrate from the monobenzoyl compound. In order that this 
decomposition might be caused to yield an estimate of the molecular 
weight of the original dibenzoyl compound, the reaction was carried 
out quantitatively. 

Three to four grains of the substance were heated under reflux! 
with 25 c.c. of A-aqueous potassium hydroxide in the presence of 
a little alcohol. The product was collected, washed, and weighed.* 
The excess of alkali was estimated in the filtrate : 

3-556 gave 0*765 benzoic acid and 2*82 base. 

The equation + KOH = C^H^ON, + C 7 H 6 0 2 K require^ 

0*762 benzoic acid and 2*90 base. 

A colourless modification of monobenzoyldianilinostilbene ’was 
obtained in an attempt to recrystallise the yellow variety from 
alcohol by spontaneous evaporation of the solvent; it crystallised 
in feathery, colourless crystals. This product, on heating, was 
found to change into the yellow form at about 160 — 180°, and then 
melted at 212°. It gave the same salts as the yellow modification. 

B t nzoyldianilinos tilbene hydrochloride, crystallised from acetic 
acid or from alcohol in colourless crystals, melting above 350°. 
When heated on platinum foil, the substance melted with decom- 
position and evolution of gas. The base could be regenerated by 
wanning with potassium hydroxide or carbonate : 

0*2326 gave 0*0866 AgCl. Cl=9*21. 

(C^HagON^g^HCl requires Cl = 9*20 per cent. 

The platinichloride , prepared in the usual way, was washed with 
glacial acetic acid and water, and dried : 

0 4125 gave 0*0727 Pt. Pt= 17*62. 

(C;tfH 20 ON 2 ) 8 ,4HCl,(Ptei 4 ) 2 requires Pt= 17*58 per cent. 

The acetate, CsgH^ON^CgH^Og, was recrystallised from water, 
and formed colourless, needle-shaped crystals, melting at 335 °: 

0*2205 gave 0*6110 C0 2 and 0*1210 H 2 0. C=75*74; H = 6 *ll. 

requires C=75*77; H=5*80 per cent. 

Compounds formed by Benzoyldianilinostilb ene with Phenols. 

Compound with Picric Acid, C 3 S H 26 0N 2 *C 6 H 2 (N0 2 ) S . — This was 
prepared by adding a hot concentrated solution of picric acid in 
glacial acetic acid or alcohol to a solution, of the benzoyl compound 
(or of the dibenzoyl compound) in the same solvent. The product 
was recrystallised from methyl or ethyl alcohol, when it separated 
in slender, silky needles, melting at 274*5°. 

When this substance was boiled with aqueous potassium 
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hydroxide ip presence of a few drops of alcohol, the base 
regenerated. Potassium carbonate, however, did not bring about 
this decomposition. 

Analyses showed that this substance was not a true picrate, but 
was a compound resulting by the elimination of a molecule of water 
from one molecule of the base and one of picric acid : 

0'2003gave0'5066 C0 2 and 0'0715 H 2 0. C=68'98; H=3'98. 

0'2000 „ 18'40 c.c. N 2 (moist) at 19° and 722'9 mm. N = 10‘23. 

CsjHjjOjNj requires C= 6913 ; IT — 3'99 ; N = 10'34 per cent. 

Compound with o-Nitrophenol, 

C 3 3H 25 0N 2 -C,H 4 -N0 2 ,C e H 4 (N0 5 )-0H. 

This cannot be prepared in solution, but was readily obtained by 

heating together rapidly the two components until the whole mass 
became liquid and the vigorous evolution of water had ceased. The 
molten mass was poured into about twice its own volume of 
methylated spirit. It was recrystallised from a mixture of three 
' parts of methyl alcohol and two parts of water, and separated in 
orange-yellow, hexagonal plates, melting at 183°, with the pro- 
duction of a deep red substance, which became solid and. melted 
between 250° and 300°. This red compound could be obtained 
from the original substance by crystallisation from a mixture of 
chloroform and light petroleum, when it did not melt below 350°. 
On crystallising the red substance from methyl or ethyl alcohol, 
the orange-yellow compound was obtained. 

Analysis of the substance recrystollised from alcohol gave : 

0'2004 gave 0'5459 CO, and 0'0861 11,0. C=74'29; H=4’77. 
C„H m O c N 4 requires 0=74 38; H=4'68 per cent. 

Compound with p-Nitrophenol, 

C ?3 H 25 ON 2 -C 6 H 4 -NO.,C 6 H 1 (N0 2 )'OH. 

This was prepared in the same way as the o-nitrophenol compound, 

and was recrystallised from the tame solvent, from which it was 
deposited in clusters of lemon-yellow, hexagonal plates, melting at 
210—212°. This compound showed no change on melting: 

0'2092 gave 05705 C0 2 and 0 0890 H 2 0. C = 74'38; H=4'73. 
Cj^OjNj requires C=74'38; H=4'68 per cent. 

Compound with Phenol, C^H^ONs-CgH^CfjHr/OH. This was 
prepared in the same way as the compounds with the nitre- 
phenols, and was recrystallised, first from methylated spirit, 
and then from absolute alcohol, when it formed colourless crystals, 
melting at 226° : 

0-2279 gave 0-6955 C0 2 and 0 1229 H s O. 0=83 24; H=5-99.^ 

0-1932 „ 6-60 c.c. N 2 (moist) at 10 0° and 722-9 mm. N=3’92. 

CnHflOjN* re(juires C = 83*84 ; H=5-75;N=3'84 per cent. 
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Pr.compcHtinr,.! of BemoyldianUinostilbene. 

Benzoyldianilinostilbene was found to be very unstable when in 
solution or when heated. 

In Sobition. — When the substance was dissolved in chloroform, 
light petroleum, benzene, amyl alcohol, or acetone, and allowed to 
remain exposed to the air at the ordinary temperature, the pale 
yellow solution first obtained gradually darkened; thus, in chloro- 
form solution the colour was found to have darkened very appre- 
ciably in one hour, and even less if the solution was kept warm. 
At the end of a day or so the solution became deep brown, and, if 
the solution was concentrated, crystals separated, which, on 
recrystallisation, melted at 163°, and proved to be benzanilide. 

From the filtrate, after the separation of the benzanilide, a second 
substance was isolated by concentrating the solution to a pasty 
mass, and then adding sufficient methylated spirit to dissolve the 
residue when boiled. After filtration and cooling, the solution 
deposited long, needle-shaped crystals, which, after recrystallisation, 
melted at 163°. This substance was proved to be dibenzoylaniline 
by analysis (Found, C=7914; H = 5‘04; N=4;67. Calc., C=79’7; 
II=4'98; N=4'65 per cent.), and by a mixed melting-point deter- 
mination. Hence in solution benzoyldianilinostilbene undergoes 
oxidation, yielding benzanilide and dibenzoylaniline. No other 
product could be isolated. 

By Heat. — Benzoyldianilinostilbene, on being healed to 120—140° 
for a short time, was transformed into a jelly-like mass, which, on 
cooling, became quite brittle, and had a dirty yellowish-brown colour. 
On extracting the mass for a short time with benzene, 6ome of it 
dissolved, and there remained a white, powdery residue, which did 
not melt below 350°, and proved to be dibenzoyldianilinostilbene. 
This was proved by the fact that with potassium hydroxide it 
yielded benzoic acid and monobenzoyldianilinostilbeno. The - 
benzene solution deposited crystals of benzanilide. \ 

If instead of extracting the mass with benzene, ether was used, 
then from the filtrate a yellow substance separated, which, on 
recrystallisation from alcohol or ether, yielded well-formed crystals, 
melting at 145 — 147°. This substance was shown to be benzil- 
dianil by its ready hydrolysis with acids to benzil and aniline 
(biegfeld, Btr.j 1892, 25, 2601). Benzildianil was also obtained 
in small quantities by heating together a-keto/3 amlino-a0-diphenyl- 
ethaue and aniline. Hence by the action of heat, benzoyldi- 
anilinostilbene yields dibeuzoyldiauilinostilhene, benzildianil, and 
benzanilide. 




1 : 2 : 4 : b-Tctraphenylglyoxatine,. 

... - /As has been stated, crude dibenzoyldianilinostilbene is mixed nith 
(this glyoxaline, ■ the identity of ■which has been established by 
Synthesis (Everest and McCombie, loc. cit.). 

yi hen the tars from which dibenzoyldianilinostilbene had be® 
obtained were further heated, another small quantity o! this 
substance was produced, together with a considerable quantity ot 
(the glyoxaline; indeed, if the original reaction had been aHowa) 
to proceed to completion, the product on further heating was almost 
entirely the glyoxaline. The glyoxaline was separated from the 
residual tars by means of ether, and was thus obtained directly j 0 
a crystalline condition. It was recrystallised from methylated 
spirit, and melted at 215°. (Found, C=86’72; H=5'41; N=7‘41, 
Calc., C— 871; H = 5'38; N = 753 per cent.) The general pro. 
perties of this substance have already been described by us 
(loc. cit.). 


a-Keto-&Mnilino-a$diphenylethime, C^HjjON. 

This substance was isolated on several occasions, but not 
regularly, from the residual tars after the separation of dibenzoyl, 
dianilinostiibene. It was always obtained when that substance had 
separated earlier than usual, and when in such cases, the tars were 
allowed to remain, sometimes merely overnight, sometimes for 
1 several days. There seems every reason to believe that a-keto- 
j8-anilino-a.8-diphenylethane is a regular constituent of the tars at 
this period of the reaction, and that its well known property of 
remaining in a supercooled condition accounts for its being isolated 
only occasionally. 

The crystals were collected, washed with ether, and recrystallised 
from methylated spirit, when they melted at 98°. (Found, 
C=83'58; H=6'05; N=5 04. Calc., C=83'63; H=5’92; N=4'88 
per cent.) The substance gave a hydrochloride melting at 
200 — 202° (Lachowicz, Honatsh., 1893, 14 , 280, gives 183°), an 
acetyl derivative melting at 153°, and with alcoholic potassium 
hydroxide it gave a purple-violet coloration. Finally, a mixed 
melting-point determination with a synthetic specimen proved them 
to be identical. 

Benzanilidc. 

This was met- with in the tan from the original reaction that lad 
‘ been kept for several weeks. A crystalline deposit was noticed, 
O lich, on recrystallisation, proved to be mainly tetraphenyl- 

CnHjyje, but after this had separated the mother liquors deposited 
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shining, pI«ted«P crystals (m. p. I«T^»wMdB«si'e atown 'to be 

benzanilide. 

Absorption Spectra of BenzopldianilinogtUbcne and of its Salts. % 

With the view of obtaining some insight into the relationships 
between the two forms of this base and its salts, a series of photo- 
graphs was taken of the absorption spectra of these in solution. 
The solutions used were molecularly equivalent, and contained about 
1 millimolecule per 12,500 c.c. 

The two formB of the base showed very different absorptions, as 
9 hown in the diagram. The yellow variety showed a distinct band 


Oscillation frequencies. 



Yellow variety of base in absolute alcohol . 

•Colmrless variety of base in absolute alcohol - 


% 

K 

I 


both 1 mg.-mol. in 12,500 c c. 


near the visible end of the spectrum, together with general absorp- 
tion in the regions more remote from the visible end. There was 
no fluorescence shown at the end of the tube during exposure. 

The colourless variety, which was free from halogen, exhibited no 
hand at all, but showed general absorption at the end of the 
spectrum furthest from the visible. Bright fluorescence was 
observed during exposure. 

The hydrochloride showed identical absorption with that of the 
colourless variety of the base. It also showed the same bright 
fluorescence. 

If a few drops of concentrated hydrochloric acid were added to 
the solution of the yellow variety, then the spectrum shown was 
that of the hydrochloride, and fluorescence was observed. If, on the 
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other hand, a few drops of aqueous potassium*] 
to a solution of the dolourless variety, the absorption spectrum 
f showed that a considerable portion (but not -all) of the base had 
been converted into the yellow variety. The band characteristic 
of the yellow jorm had become developed, but was not so distinct 
as in the case of the pure yellow form. Furthermore, the fluoies 
cence, although greatly weakened, was still visible. This solution 
was not found to change on keeping. 

From these results it appears evident that the salts which are 
colourless are the salts, not of the yellow base, but of its < 
modification. 


We desire to thank Dr. C. K. Tinkler for his kind assistance in 
the spectroscopic portion of this work. 

The University, Edgbanton, 

Birmingham. 


CXCVIII . — Composition of the Essential Oil of Myrica 
Gale , L. 

By Samuel Shrowder Pickles, 

Bog myrtle or sweet gale ( Myrica Gale , L.) is a well known shrub, 
varying in height from 2 to 5 feet, which occurs in marshy and. 
moorland districts in Northern and Arctic Europe, Asia, and 
America. It is abundant in Scotland, northern England, and 
Ireland, and also occurs, although more rarely, in the south and 
east of England. 

The plant contains a volatile oil, which has a characteristic odour. 
Mention is made of the “fragrant gale" or "bog myrtle” by 
several of the English classical writers, and in Scotland the sweet 
gale has long been the badge of the Campbells. 

The shrub is known by various names in different countries. It 
is the “ bay bush ” of North America, and is also known as “ willow 
myrtle v and Dutch myrtle. 

The essential oil of Myrica Gale does not seem to have had any 
extensive application. The plant itself was formerly employed as 
a drug under the name “ herba myrti brabanti," hut is no longer 
used in medicine. Dr. J. Chevalier has recently found that the 
essential oil acts as a powerful purgative ( Bulletin , Roure Bgrtrand 
Fils, April, 1910, p. 57). The bark of the plant is said to yield a 
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tannin, an3 the flower buds are stated to contain a yellow colouring 
matter’ (Engler and Prantl). 

The oil appears to have been first examined by Rabenhorst in 
1837 (Gildemeister and Hoffmann, Volatile Oils , p. 331), who found 
that on distillation, the leaves of M. Gale yielded 0'65 per cent, 
of a brownish-yellow oil, having D 0'876. It is also stated that at 
17*5° the oil congeals partly, and at 12'5° completely, to a crystalline 
mass, and that it contains 70 per cent, of camphor ( ?) ( loc . cit.), 
A more recent examination has been made by Messrs. Roura 
Bertrand Fils (see Bulletin , April, 1910, p. 55), who determined 
the usual physical and chemical constants of the oil obtained from 
the branches. 

There seems, however, to be no information on record regarding 
the chemical constituents of the oil, and so, having a small quantity 
of oil at his disposal, the author decided to identify, as far as 
possible, the component substances. 

The bog myrtJMrom which the oil described in the present paper 
was derived was collected for Professor Dunstan in Argyllshire, 
and at his suggestion the author undertook the extraction and 
examination of the oil. 

Two consignments of raw material have been examined, both of 
which were obtained from Argyllshire. The first consisted of about 
30 lbs. of leaves and stems, and contained a rather large proportion 
of stems. The material had a slight herb-like odour somewhat 
suggestive of sage. 

For the extraction of the oil the material was first cut up in a 
chaff-cutting machine, and then subjected to distillation in steam. 
The yield of oil from this consignment of the plant was found to 
be 0*07 6 per cent. The oil was pale yellow, had a characteristic, 
pleasant odour recalling that of sage, but somewhat more camphor- 
aeeous. On dilution' with alcohol, or on remaining for some time 
a solid material separates in colourless, shining, leafy 

The second specimen, received at a later date, consisted of 42£ lbs. 
of bog myrtle, mainly leaves, the twigs being present to a small 
extent only. The leaves had the pleasant characteristic odour, and 
were partly dry. The yield of oil on distillation was 43 c.c., or 
33'2 grara3 = 0'203 per cent. 

The two oils thus obtained differed slightly in their physical and 
chemical characters, as will be seen from the following table. For 
comparison, the corresponding values obtained by Messrs. Roure 
Bertrand Fils for the oil from the branches of M . Gale are 
included. 


in the cold, 
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V- Oil ftfinF' 
leaves and 
twigs. 
0*076 
0*915 
-5°17' 
7*0 


'oa 

■ ■ s from branch** 

‘-I- ,/D 


Oil mainly ) 

- if Retire 

from leaves. 

Bsrtrand filg.) 

0*208 

0-0« 

0*912 

at 25°= 0-8684 

-11*26' 

- 5*16' 

4*0 

3-48 

23*2 

l?-88 

19*2 

14-50 

56*4 

50-23 


Yield per cent 

-Sp. gr. at 15° 

oi, (100 mm. tube). 

Add value 

Total saponification value JJ.J 

Ester value 

Saponification value of acetylated oil . — 

Identification 0 / the Constituents of the Oil. 

For this purpose the oil obtained mainly from the leaves »« 
subjected to examination. It has been stated that on cool, ng or 
on addition of alcohol, a crystalline substance separates from tie 
oil To this, is probably due the statement in the earlier work 
on the subject that the oil contains 70 per cent, of camphor. Tk 
latter should not be taken to mean the camphor of to-day, as tk 
, it j„ ,A a ». ftia tprm “camphor was 


latter snouxu iw« 

statement was probably made when the term 

. f 1 -1. ~ mrmrn finer frOTIl ail 

applied to 

however, tne amount , 

Messrs. Roure Bertrand Fils more correctly consider the . . 
of solid matter to be duo to the presence of paraffins in the oil, but 
do not give any evidence in support of this conclusion. 

In order to separate this constituent as far as possible the oil 
(20 c c ) was lirst cooled in a freezing mixture, and an equal volume 
' of methvl alcohol was added. The crystalline solid which separate 
was collected, and washed with a little more methyi alcohol. I 
was then treated with a concentrated solution of sodium hydros de 
for sometime in order to remove entirely any acids, phenols, etc, 
and' the unsolved material was finally «* lved 
which it recrystallised in shining leaflets, melting at 63-6 . 

This subst nce is apparently quite pure; it is almost msok 
in acetic anhydride, is not affected by potassium permanganate 

is’ w paraffin , 11 having ^probably the compos 
C H The quantity obtained from 20 c.c. oil was not more tta 

Sft- („i .15 p« •»*-)■ “ • ■“»■» “““it: 

if not identical, hydrocarbons have been found 

certain Pelargonium, spp., Cutm mompdunm, caraway 1 

C l-), am (*■**»» *«*<*«»). - IndlM 
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extracted v®a^aou8, sodium carbonate^ solution. ' On acidifying 
the aqueous solution, a considerable quantity of solid material 
Je p 4n d^wliiehi''affcr removal, drying, and recryBtaUiaing-'frdm 
alcohol, waatobtained in glistening crystals, melting at 62°. It 
consisted almost entirely of palmitic acid. 

The ethereal solution of the oil was afterwards treated with 
sodium hydroxide solution, but only a trace of indefinite material 
was removed by this means, and a subsequent treatment of the 
oil with sodium hydrogen sulphite solution also failed to separate 
any appreciable quantity of aldehydes or ketones. 

After the removal of the ether the oil was subjected to distillation 
under diminished pressure, when the following fractions were 
obtained: (1) Small fraction, b. p. 76°/35 mm. (2) Fraction below 
110°/20 mm. (3) Fraction 110— 150°/20 mm. (4) Fraction 
j 50—165°/ 20 mm. (5) Besidue. 

Fraction (1) had a pronounced odour of cineole, and the presence 
of this substance was definitely proved by the formation of its 
compound with tetraiodopyrrole (m. p. 112—114°). The cineole- 
tetraiodopyrrole compound is stated to melt at 112°. 

Fraction (2) was redistilled under atmospheric pressure, when 
it was found to boil for the most part below 176°. The distillate 
had a terpene-like odour, together with that of cineole: 

01210 gave 0 3770 CO,, and 0 1260 JT.,0. C = 8S’0'; H = 11'6. 
This result seemed to indicate the presence of terpenes, together 
with cineole, and the presence of dipentene in this fraction was? 
proved by t)jp formation of dipentene tetrabromide. This was 
deposited from the oil in colourless plates after bromination, and 
when recrystallised from ethyl acetate melted at 124 — 125°. 

The fractions of higher boiling point were first boiled with 
alcoholic potassium hydroxide to hydrolyse the esters present, and 
there was recovered from the potassium salts fonned in this process 
a mixture of fatty acids insoluble in water. These acids, present 
in the oil in the form of esters, could not be separated and identified 
with certainty on account of the small quantity obtained. They 
were apparently of fairly high molecular weight, possibly nonoic or 
closely related acids. 

After hydrolysis tho oil was again fractionated : (1) Very small 
raction, b. p, 180—220°. (2) Pale green liquid, b. p. 258 — 268°. 

3) Pale blue liquid, b. p. 268 — 285°. (4) Besidue of high boiling 
mint. 

Fraction b. p. 180 — 220°: — This had a somewhat menthol-like 
dour suggestive of a terpene alcohol : 

0T425 gave 0'4250 C0 2 and 01460 H 2 0. C = 81'4; H=11'4. 
c ioH ]8 0 requires C= 77' 9; H=117 per cent. 
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This friction probably consists of a t*rpene-*lcobol mixed ^ 
a small proportion of terpenes. The quantity was, however, 
small to attempt a separation, and attempts to obtain .crystalline 
derivatives of the alcohol were unsuccessful. 

,<Ai . _ \ 

* Fraction b. p. 258 — 268°: — This was a pale green liquid, which 
yielded the following results on analysis: 

0*1455 gave 0*4380 C0 2 and 0 14.65 H 2 0. C = 82*l; H = IH. 

It had a pleasant, persistent odour, and it is to this fraction and 
the succeeding one, together with cineole, that the characteristic 
odour of the oil is due. A methoxyl determination was made on a 
portion of this fraction, but no methyl iodide was liberated. 

Fraction b. p. 275 — 285° :■ — This was a fairly mobile liquid, 
having a pale blue colour and a pleasant odour : 

0*1230 gave 0*3770 C0 2 and 0*1270 H 2 0. C-83’6; H=115, 

The two fractions h. p. 258 — 268° and b. p. 268 — 285° constitute 
about one-half of the total oil, and consist essentially of a sesqui- 
terpene mixed with an oxygenated constituent, probably a higher 
alcohol. 

On treatment of those fractions with hydrogen chleride only 
liquid hydrochlorides could be obtained. Unfortunately the small 
quantity of oil available did not allow of a more complete 
Examination of this portion of the oil. 

Summary „ 

The solid material which separates from the oil of Myrica Galt 
on cooling consists of a paraffin hydrocarbon, m. p. 63—64°, and 
probably having the formula which is present to the extent 

of about 0*75 per cent. 

The oil also contains (1) about 2 5 per cent, of free fatty acids, 
principally palmitic acid; (2) terpenes, including dipentene; 
(3) cineole; (4) esters of fatty acids; (5) probably a mixture of 
alcohols of high boiling point, and (6) a sesquiterpene. 

The cineole and terpenes constitute approximately 50 per cent, 
of the oil. 

Scientific and Technical Department, 

Imperial Institute, S.W. 
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An Application of Kirchhojf's Equation to 

° Solutions. {. A Contribution to the Thermodynamic 
Theory of Solubility.) 

By Robert Tavt.or Hardman and James Riddick Partington. 

n tie basis of his theory of solution, van’t Hoff ( Kongl . Svtmka. 

* , g an dl., 1885, 21, 38) deduced a general differential equation, 
Ticable to solutions of all* concentrations, which connects the 
osmotic pressure, jP, of a saturated solution with A 1 , the latent heat 
°f reversible dissolution in a saturated solution t 

2 . _» (i) 

dr Tar 

*p = change of total volume occurring when enough solvent tran- 
spires through a semipermeable diaphragm to dissolve a gram- 
niolecule of solute. If the system is maintained at a constant 
temperature T, and the external work PaV is done by tj>e osmotic 
pressure, A 1 is the heat absorbed in the process. 

^ If A is the heat absorbed when a molecule of solute dissolves in 
sufficient solvent to produce a saturated solution, so that no external 
work is done (say, by mixing the components in a .calorimeter), 
then: 

A=.\>-/>Al' (2) 

Let us now assume that the osmotic pressure conforms to the 
laws of dilute solutions, so that: 

P = £KT (3) , 

where £=the volumetric molecular concentration of the solution, 
or the number of gram-molecules of solute per unit volume. By 
definition : 

( = l /ar W 

x (5) 


d In. 

d r E 


R T* 


which is the general differential equation for saturated dilute 
solutions. The differential coefficients in (1) and (5) are total, 
since P and £ are, under the conditions imposed, functions of T 
alone. 

The integration, of (5) was effected by van’t Hoff on the assump- 
tion that A. may be regarded as sensibly constant over a small range 
of temperature T 2 —T v in which case one readily finds: 

ln t = Tt(i\ ~ r) ‘ ' ' ' ' ' (6) 

an equation which gave satisfactory results in its own restricted 





field^van ueveoter ana van- uec dtaadt* jfcttte/n^ffimtlfal. Vhtm., 
liB9^ 9 ; 64 ; van Marseven, ibid., 1895, 25, 91; Noye& and San®,^ 
ibid., 1903, 43, 513). But it the range of temperafa#o1s not vwy 
.small, the assumption about the constancy of X is invalid. 

* The present authors have sought to extend tie application of ( 5 ) 
.{5 fairly large intervals of temperature, and for this purpose have 
utilised the well-known theorem of Kirchhoff (Fogg. Ann., 1858, 

: 103) to the effect that the rate of increase of fee heat of reaction, 
taken positive for heat absorbed, with the temperature at which a 
reaction proceeds, is equal to the total heat capacity of the system 
0 { products minus the total heat capacity of the system of initial 
substances : 

§ ■ r ‘ - r m ' 

Let s grams of solute saturate 100 grams of solvent, and let 
<q, c 2 , c be the specific heats of solute, solvent, and solution respec- 
tively. If Q is the heat absorbed in the calorimetric process: 


d 9. = (« + 100)c -(sc, + 100 c,) (8) 

dT 

The heat of solution increases, remains constant, or decreases 
with rise of temperature, according as : 


(a + 100)c - (sc, + 100 c 2 ) (9) 

It appears that the lower inequality usually obtains. 

If l is the heat absorbed when 1 gram of solute forms a saturated 


solution: 

« = (10) 

dl _ 100 + s c sc, + 100% _ _ (H) 

" dT s s 

Now c„ c„ c may be assumed to be sensibly independent of 
temperature, so that: 

, = ! + L 00 ^’ cJ- - »h±}!±'-rr 


- f 0 + (c - c,) T + 


1 00 (C — Cg) yr 
s 


( 12 ) 


where t 0 is an integration constant. 

Now it has been shown experimentally by Schuller (1869), 
Thomsen (1870), and Marignae (1871-76) that the difference 
between the specific heats of the solution and solvent, in the case 
of dilute aqueous solutions, tends on increasing dilution to become 
proportional to the concentration. Assuming, therefore, m 
general : 



where MWSfSPPSSBWf negative, we have: 

.. W* +(a, + a 8 )3 , =i 0+ i^r‘: 

where ®* s ® i+o^ a-re constants- a is usually 

negative. 

For a mol. (if grains) of solute we have : 

X-Ml-X a -aT ( 14 ) 

where a- - if a is a constant. 

The heat of solution is therefore a linear function of the tempera- 
ture, and behaves similarly to the latent heat of evaporation of a 
pore liquid. 

If we substitute (U) in (5), and integrate, we obtain : 

where C is the integration constant. 

The (hypothetical) physical significance of x 0 and C is found by 
setting T=0in (14) and (15) respectively. 

If we collect the constants, and multiply through by the modulus 
of the ordinary logarithms, we find : 

log ( = A' - ^ - C logf .... (16) 
where A 1 , S, C are constants: 

B = - ^ x 2-3026, C - M( - a > +_“?> x 2-3026 
n U ' 

If f is the density of the solution, which we shall suppose does not 
differ appreciably from that of the pure solvent: 


.-. log s 


f - -i £_ 

1003/ 
S 

' f ' 


C log 7’ 


(17) 

( 18 ) 


where A is an arbitrary constant. 

Equation (18) is exactly analogous to the vapour pressure 
equation variously called Dupre's, Rankine’s, and Kirebhoff’s, but 
first deduced by the latter : 


lo gP = A - ~ - C logT. 

The name of Rankine might more appropriately be associated with 
tue equation : 


logn - a - ^ - JL - 

T T* 

(Edtn. Phil. Journ., 1849) ; the latter has recently been re-intro- 

oi Ba,lkine ’ by E - ' Bose 
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It fa evident from the assumptions mtroaucea nr ns deduction 
th&t equation (18) can, theoretically, be applied to dilute solutions 
only, just as KirchhoS’B equation should apply only to: tapouris at 
low pressures. Juliusburger (Aim. Physik, 1900, [iv], 3, 618) find, 
that the latter equation applies, in the case of some sixty liquids, not 
only at low temperatures and correspondingly small vapour pressures 
(when the saturated vapours may be assumed to conform to the 
gas laws), but also even as far as the critical point. He therefore 
considers that it may, in those regions where thermodynamic theory 
cannot guarantee any support, still be regarded as a remarkably 
exact interpolation formula with three parameters. 

The authors have applied the equation (18) to the solubility data 
for some organic substances in organic solvents (Tyrer, Trans, 
1910, 97, 1778), and for sucrose in water (Landolt-Bomstein, 

. Tabdlen). 

With the exception of one value in table III, the observed and 
calculated results agree to 0'7 per cent., and the differences are 
usually much less. This agreement is all the more remarkable 
when one considers that the more concentrated solutions-— or rather 
syrups — contain as much as three parts by weight of sucrose to 
one of water, and cannot therefore be regarded in any way as 
" dilute.” The analogy between solution and evaporation is here 
strikingly seen. 

No assumptions have been made in the above argument as to 
the condition of the solute, and, as has been previously observed 
by one of us (Partington, Trans., 1910, 97, 1158), such considers 
tions are quite foreign to the spirit of the theory. In particular, 
equation (3) is not taken to imply any identity, or even physical 
similarity, between the state of the solute and that of a free gas. 
The real fundamental proposition of the thermodynamic. theory of 
solution is contained in the assertion that the osmotic pressure of 
a solution, and every other property conditioned solely by it, depend 
simply on the number of solute molecules scattered through a 
given volume of solution, and not at all on the chemical nature 
of either solute or solvent, or on the relation between the latter, 
provided only that the solution is dilute. The chemical properties 
of solutions, on the contrary, depend, not only on the number, but 
also on the nature of the dispersed particles, and so are to a 
large extent conditioned by the exact mode of connexion between 
the solvent and solute. 

It seems necessary to emphasise this point because of the fallacy, 
which unfortunately appears to be widely spread, that there is some 
fatal incompatibility between the old qualitative hydrate theory 
of solution and the new quantitative thermodynamic theory of which 
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,an’t Hoff was the pioneer. This view has resulted from the one- 
sided outlook of the champions of each theory, and is certainly not 
, oec essary consequence of the fundamental basis of either. It is 
rreatly to he desired that writers on the theory of solution should 
listiuguish clearly exactly which aspect of the subject belongs 
□roperly to their own investigations, and Bhould refrain from attach- 
ing, on the basis of irrelevant experiments, a theory which is quite 
immune from the criticism which may reasonably he levelled against 
my particular hypothetical view of the nature of solutions. 

The authors also find themselves unable to accept the statement* 
of Tyrer (Joe. cit.) to the effect that: “ With non-associated solvents 
there is evidence for the belief that the solute (if it is not. associated) 
does not associate with the solvent, but the molecules of both move 
freely among each other like the molecules of a mixed gas.” Also : 

“ In the majority of aqueous solutions, and in all cases where the 
solvent is an associated liquid, as, for example, a solvent containing 
a hydroxyl group, molecular association of the solvent and solute 
undoubtedly occurs, aud the process of dissolution in these cases 
is probably due to these complex molecules.” Apart from the use 
of “association” in more than one sense in this passage, it does 
not appear to render by any means obvious why two substances, 
which are not associated separately, should not combine when 
brought together, and certainly affords no reason why there should 
"undoubtedly” be' combination if one substance happens to be 
associated. 

The same author has introduced a magnitude which he calls the 
"concentration of the solvent,” and defines as the number of grams 
of solvent in 1 e.c. of solution. The importance of this quantity- 
appears, however, 'to have been over-estimated. The solubility of a 
substance is represented as a function of T, and the concentration 
of the solvent, C : 

«=^(r,c). 

[Tyrer’s equation : 

s=kf(T)<t>(C), 

is an unnecessary divergence from standard mathematical usage.] 

No new conception appears thereby to be introduced, as can be 
seen most simply if we remember that and C are not independent, 
and that the equation therefore reduces to the well-known form : 

e , t = f^ 

Su constant pressure. 

In the present paper it is shown that an expression for f(T) can 
be derived, which agrees with the experimental data. 

If the pressure is not constant, an increase of pressure must, if 
t e system is real, give rise to an increase of C, aud therefore (since 



the solubility, should increase with the latter unless v^.improbabk 
,■ properties of C are assumed) should invariably increase the 
solubility. This is by no means the case. 

Experimental. 

itpAll the solubilities are expressed in terms of the number of 
gxams of solute per 100 grams of solvent in the saturated solution. 


(1) Anthraquinone in Benzene. 


A = 

-44-369. 2= -805 111. C=- 

-16-6262. 

Temp. abs. 

Oba. a. 

Calc. s. 

Difference. 

283 

0-173 

0173 

— 

293 

0*256 

0-247 

+ 0-009 

303 

0-350 

0-350 

o-ooo 

31$ • 

0-495 

0-495 

— 

323 

0-700 

0-695 

+ 0-005 

333 

0 974 

•0-972 

+ 0-002 

343 

1-355 

1-355 

— 


(2) Anthraquinone 

in Chloroform . 

A- 

= -2-479. 2 = 748-8079. C= - 

• 1-9516. 

Temp. abs. 

Obs. s. 

Calc. s. 

Difference. 

283 

. 0-457 

0-457 

— 

293 

0-605 

0-602 

0-003 

303- 

0-780 

0-780 

-- 

313 

0-994 

0-997 

0 003 

323 

1-256 

1-256 

— 

333 

1-577 

1-567 

-0-010 


(3) Anthracene 

m Benzene. 


A 

= —7 1236. 2 = 1466-751. C= 

0-7960. 

Temp. aba. 

Obs. S. 

Calc. s. 

Difference. 

283 

0-975 

0-975 

— 

293 

1-43 

1-425 

-0-005 

3U3 

2-03 

2 03 

— 

313 

2-78 

2-82 

+ 0-04 

323 

3 75 

3-84 

+ 0 09 

333 

5-14 

5T4 

— 

343 

7-00 

6-75 

-0-25 


(4) Pkenanlhraquinone in Benzene . 

A-- 

= -99-126. 2 = 3450-512. C= 

-35*3. 

Temp. abs. 

Ohs. s. 

Calc, *. 

Difference. 

283 

0-412 

0'412 

+0-000 

293 

0-538 

0-538 

— 

303 

0-730 

0*719 

-0-019 

313 

1032 

0-979 

-0-053 

323 

1-354 

1-354 

— 

333 

1-760 

1-89 

+ 0-13 

343 

2-687 

2-687 

— 

353 

3-77 

3-86 

+0-09 



| ( 6 ) Sucrose in Water. 


Temp. abs. 

273 
, 28S 
293 
803 
313 


34$ 

Chemical Department, 

University op Manchester, 


235. 5 = 

-1283-65. C= 

- 12*2267. 

Obe. s. 

Calc. s. 

Difference. 

179-2 

179*2 

___ 

190 '5 

189*8 

-0-7 

203-9 

203 2 

-07 

219*5 

219*5 



238*1 

239*8 

+ 17 

260 4 

262*0 

+ 1*6 

287*3 

288*4 

+ 1*1 

820*5 

320 5 

— 


00 . — The Action of Benzylamine on s-Dibromo- 
succinic Acid. 

By Edward Percy Frankland. 

Hitherto no experiments have been carried out on the action of 
aliphatic aminos on symmetric dibromosuccinic acid, although 
the reaction with ^raraonia has been studied by several investigators 
with somewhat contradictory results. Thus Lindner and Lehrfeld 
(. Ber 1881, 14 , 1816), acting on dibromosuccinic acid with alcoholic 
ammonia, obtained a small quantity of a diaminosuccinic acid 
decomposing at 200°, and practically insoluble in water, alcohol, or 
ether. This result was challenged by Claus (Ber., 1882, 15 , 1849); 
who, working under the same conditions, obtained an almost 
theoretical yield of an intermediate product, namely, the ammonium 
salt of bromoaminosuccinic acid, C0 2 H , CH(NH 2 ) , CHBr , C0 2 H, 
together with a minute quantity of ammonium diarainosuccinate. 
By the saponification of an ester prepared by the action of alcoholic 
ammonia on dibromosuccinic ethyl ester, Claus and Helpenstein 
(Ber., 1881, 14 , 624) isolated a substance having the constitution 
of diaminosuccinic acid, but with properties differing from those 
of Lindner and Lehrfeld ’s acid; for example, this compound melted 
at 151°, and was soluble in water, alcohol, or ether. Lehrfeld 
showed, however (Ber., 1881, 14 , 1816), that the action of alcoholic 
ammonia on dibromosuccinic ester gives rise, not to diaminosuccinic 

xCfcLCO'NH 

ester, but to iminosuccinamic ester, ^ *, a result 

confirmed by Hell and Poliakoff (Ber., 1892, 25 , 640). 

Lindner and Lehrfeld’s diaminosuccinic acid was subsequently 
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pxvpiu.uu IU AO-lgof quantity “by Tafel (Her.; 1887, 20, 247; ijgj) 
26, 1980) by the reduction of tartaric acid phenylhydrazom, M ,j 
oiazone. In this case two isomeric acids were produced, one of 
which, apparently identical with Lindner and Lehrf eld's acid, 

. yielded i-tartaric acid with nitrous acid, whereas the other, which 
B was more soluble in water, acid, and alkali, and crystallised with 
one molecule of water, gave rise to racemic acid. 

The action of aniline on dibromosuccinic acid has been studied' 
by Reisaert (Be.r., 1893, 26, 1758), who isolated three distinct snb- 
• stances, which he formulated as: 

NPi,-CH-CO,H NPh-CH-CO ftnd CH-NBPh 
CO— CH-NHPh CO-CII-NPh CH-C0,H 

- /3-Aiiilinoacrylic acid 

(I.) (HO ("!■) 

The first of these can be hydrolysed with sodium hydroxide to 
give a dianilinosuccinic acid, apparently identical with that pro 
pared hy Gorodetzki and Hell (Ber., 1888, 21, 1795) from dianilino- 
succinic ethyl eater. 

Reissert and Junghahn (Her., 1893, 26, 1766) have shown that 
p-toluidine yields derivativea with dibromosuccinic acid exactly 
analogous to the anilino-derivatives mentioned above. 

In examining the action of benzylamine on dibromosuccinic acid, 
the author has obtained different results according as the solvent 
used was water or alcohol. The course of the reaction can he 
followed more easily in the latter solvent, owing to the com- 
paratively sparing solubility in alcohol of the various substanm 
liable to bo formed. The reaction proceeds, as might be expected, 
in a manner more analogous to the case of ammonia than to that 
of aniline, and bears a general resemblance to the reaction described 
by Claus (Ber., 1882, 15, 1849). A benzylaminobromosuccinic acid 
(benzylamine salt) appears during the early stages of the reaction, 
hut is gradually converted into a dibenzylamino-acid, which in its 
properties closely resembles the diaminosuccinic acid described by 
Lehrfeld and by Tafel. The displacement of the second bromine 
atom by a benzylamino-group thus proceeds with much greater ease 
than in the case of the amino-group. Whereas Lehrfeld obtained 
only 4 grams of diaminosuccinic acid from 200 grams of dibromo- 
succinic acid, the author was able to prepare 7’2 grams of dibenzyl- 
aminosuccinic acid (monobenzylamine salt) from 8 grams of 
dibromosuccinic acid, corresponding with a yield of 57 per cent. 

On mixing alcoholic solutions of benzylamine and dibromosuccinic 
acid, the dibenzylamine salt of dibromosuccinic acid separated in the 
course of a few minutes. When this substance was recrystallised 
from alcohol, it underwent a change, losing hydrogen bromide, and 
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' Dres yjnaBly the monobenzylamine salt of bromomaleic acid, 
^‘“reaction mixture, which contained 4 moleculee of amine to 

1 f acid was heated on the water-bath, another product was 
°” e A • this was found to consist of two distinct substances, one 

de P?? 1 1 jjg 157°, the other decomposing at 232°. The sub- 

* e c^f low melting point was found, on analysis, to be the mono-, 
tmravlamine salt of benzylaminobromosuccinic acid, 

tenayla™ C02 H-CH(NH-C 7 H 7 )-CHBrOO : H. 

., this substance and the benzylamine salt of bromomaieic acid 
table when heated with alcohol, but are slowly converted into . 

2 substance decomposing at 232° when a few drops of benzylamine 

dded to the boiling solution. On analysis, this substance 
M<> red to be the monobenzylamine salt of dibenzylaminosuccmic 
Tc 0 H CH(NH-C 7 H 7 )-CH(NH-C 7 H 7 )-CO 2 H. The course of the 
ruction may be illustrated by the following equations : 

CHBrCO,H . 2C H , NH . CHBr-C0 2 H,C 7 H 7 -NH 2 
CHBrGOjH + 7?i CHBrCO s H,C 7 H 7 -NH 2 

CHBr , C0 ! H,C 7 Hj - NH. 2 _CBfC0 2 H + C 7 H,-NH.Br. 

CHBrCO J H,0 7 H 7 , NH 2 CH-C0 4 H,C-H 7 'NH, 

CHBrCO s H,C,H 7 -NH, 


( 1 ) 

( 2 ) 

( 3 ) 

(*) 


CBrCOjH , c jr -NH, = V tlBrMJU * n ''-'’ n ^ rl s 

ch-co s h,c 7 h 7 -nh 2 ' - CH(NH-C,H 7 )-C0 2 H 


CHBr-c6 s H,C 7 H 7 -NH J + 3C H jjjj = 
CH(NH-0 7 H,)-C0 2 H 

CH(NH-C 7 H 7 )-C0 2 H 

0H(Ntt-0 7 H 7 )-C0 s U,C 7 H 7 -NH 2 


+ C 7 H 7 -NH,Br. 


The first equation represents the formation of a precipitate of 
the dibenzylamine salt of dibromoeraccinic acid, which, in the second 
equation, is converted into the monobenzylamine salt of bromo- 
maleic acid. The third equation shows the probable method of 
formation of the monobenzylamine salt of benzylaminobromosuccinic 
acid, a substance which also has a transitory existence in the 
reaction mixture when heated on the water-bath under reflux, 
passing into the final product, the monobenzylamine salt of dibenzyi- 
aminosuccinic acid as shown in the fourth equation. 

The free acid can be obtained from the crude benzylamine salt 
by dissolving the latter in concentrated hydrochloric acid and 
precipitating with water. Benzylamine hydrochloride remains m 
the aqueous solution, and the yield of free acid from the amine salt 
corresponds with theory. . , 

When benzylamine was allowed to react on dibromosuccinic am 
in aqueous solution, two products were obtained, one of which ^ aa 
soluble in ammonia, and proved, on analysis, to be the dibenzy - 
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’airuSe salt of dibenzylaminosuccinio acid,' the other, .umolublf, 
ammonia and melting at 20&— 20t°, . gave, qn analysis, Sgure, 
Indicating the formula C 16 H a 0 4 Nj. This substance possessed pro. 
pertiee quite unlike those of the isomeric dibenzylaminoeuccii^, 
facid, and it was found to be identical with the dibenzylamide 0 f 
^tartaric acid prepared by the author by heating together benzjl. 
amine and i-tartaric acid. The dibenzylamide of racemic acid was 
also prepared ; it melted at practically the same temperature as tie , 
^compound, but gave a considerable lowering of the melting point 
when mixed with the product obtained from dibromosuccinic acid. 
Apparently the formation of a tartramide derivative from t-dibromo- 
succinic acid is not accompanied by a Walden inversion, as other- 
wise we should expect a benzylamide of racemic acid to be produced. 

The only dibenzylamide of tartaric acid known hitherto wa« 
prepared by F. Franklamd and Slator (Trans., 1903, 83, 1362) 
from methyl rf-tartrate. It is described as crystallising in white, 
glistening plates, soluble in alcohol, insoluble in water, and melting 
at 199°. 

Lutz (Dm., Rostock; Abstr., 1901, i, 7) has shown that both 
ammonia and benzylamine react on monohalogen succinic acids to 
form mouoamides of malic acid instead of the expected aspartic 
acids. Thus, f-monobromosuctinic acid with benzylamine yields the 
benzylamine salt of rf-d-benzylmalamic acid, 

C0 2 H-CH(dH)-CH 2 -C0-NH-C,H„ 
presumably owing to migration of oxygen from the carboxyl group 
to the (Imposition during the removal of bromine as benzylamine 
hydrobromide. An analogous reaction in the case of dibromo- 
succinic acid would lead to the dibenzylamide of a tartaric acid; 
most probably j-tartaric acid, since s-dibromosuccinic acid yields 
principally a diaminosuccinic acid, which, according to Tafel, is 
converted by nitrous acid into i- tartaric acid. 

Expekimentae. 

I . — Action of Benzylamine on Dibromosuccinic Acid in Ethyl 
Alcoholic Solution. 

(a) A solution of 6’2 grams of dibromosuccinic acid in 70 c.c, 
of absolute ethyl alcohol was treated with 10 grams of benzylamine. 
The solution became warm, and a crystalline precipitate was thrown 
down. This was collected and washed with alcohol and ether; 
after drying in the steam-oven, it weighed 10'4 grams. Theory 
requires 11 0 grams of the dibenzylamine salt of dibromosuccinic 
acid. The substance crystallised in well-defined prisms, and melted 
without charring at 149°.* It contained no ionic bromine : 

* All temperatures here given are uncorrected. 
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r.';Bi=32-70: 

•es C=44’0S; N=5'71; Br = 32 65 per cent 


^ portion of the substance was dissolved in absolute alcohol.*? 
Aiter some time, the solution deposited large, broad^rismatibl 
olates and needles, which melted at 145°. The mother Jjguor con-* 
tained ionic bromine. This substance, the monob enzylamme salt of | 
’--- acid, dissolved readily in water and in alcohol, and 


the aqueous solution decolorised permanganate instantly in the 

cold: *< 


01036 gave 83*35 c.c. C0 2 and 3*97 c.c. N 2 . C = 43 75; N=4*82. 
0-1255 „ 10175 c.c. C0 2 „ 4*63 c.c. N 2 . C=43 65; N=4*63, 
CjjHjjO^Br requires C=43*71 ; N =4*64 per cent. 

When a small quantity of the substance was heated in alcoholic 
solution with a few drops of henzylamine for about half an hour 
on the water-bath, a precipitate began to form. After about one 
hour’s heating, the precipitate was collected, and washed with 
alcohol and ether. It decomposed at 236°. After dissolving in 
concentrated hydrochloric acid and precipitating with water, the 
substance decomposed at 251°, and crystallised from aqueous 
ammonia in stellate aggregates of prisms (dibenzylaminosuccinic 
acid). The acid mother liquor yielded crystals of benzylamine 
hydrochloride (m. p. 253°). . 

( 6 ) A solution of 5 grams of dibromosuccinic acid in 70 c.c. of 
absolute alcohol was treated with 8 grams of benzylamine. On 
heating on the water-bath, the precipitate formed on mixing dis- 
solved, and after about fifteen minutes another precipitate begatf 
to deposit. The solution was then cooled, the precipitate collected, 
and, washed with alcohol and ether. After drying in the steam- 
ojbn, it weighed 5‘9 grams. A specimen melted and decomposed - 
at 160°, and contained no ionic bromine. The substance was boiled 
with absolute alcohol, the insoluble portion collected and washed 
with hot alcohol, and finally with ether. After drying in the steam- 
oven, this portion weighed 1*15 grams. It decomposed at 232° 
[compare experiment (c)]. On cooling the alcoholic solution and 
washings, a crystalline substance separated out. It was washed 
with a little alcohol and with ether, and after drying weighed 2*22 
grams. This substance contained no ionic bromine; it crystallised 
in rectangular plates, melting at 156 — 157°, which were readily 
soluble in water, but sparingly so in cold alcohol; the aqueous 
solution did not decolorise permanganate in the cold. Most 


* (Carbon and nitrogen combustion in a vacuum.) 
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probably this substance is the 1 

aminobrom osucdnic acid : 


0*0893 gave 87*47 c.c. C0 2 and a'00 c.c. N 2 . .Cs52'6£.; N=7*04 ' 

0 2724 „ 0 1237 AgBr. Br« 19*32. 

C^H^O^Br requires C=52‘81; N=6*85; Br^ 19*56 per cent 

This sqibet&nce apparently could not be converted into dibenzyl, 
aminosuccmic acid by boiling with alcohol, but on adding a drop 
of benzylamine and heating for three-quarters of an hour on the 
water-bath, a white precipitate was formed similar to that appearing 
.in the reaction mixture of benzylamine and dibromosuccinic acid on 
continued beating. It decomposed at 242°, and crystallised from 
aqueous ammonia in the groups of prismatic crystals characteristic 
of dibenzylaminosuccinic acid. 

(e) A solution of 5 grams of dibromosuccinic acid in 70 c.c. of 
absolute alcohol was heated to boiling with 8 grams of benzylamine. 
The precipitate formed was collected from time to time, washed with 
hot alcohol, and the washings returned to the mother liquor. In 
this way, the more soluble benzylaminobromosuccinic acid (benzyl- 
amine salt) was submitted to the continued action of alcoholic 
benzylamine. The first fraction, collected after one hour’s heating, 
weighed 2*85 grams, and decomposed at 238°. The second fraction, 
collected after another hour’s beating, weighed M3, grams, and 
decomposed at 242°. 

The mother liquor was finally evaporated to dryness, and the 
residue dissolved in water. A quantity of benzylamine hydro- 
bromide passed into solution, and the insoluble portion was collected 
and washed with alcohol, whereby some brown, tarry matter was 
removed. The total weight of insoluble product obtained from 
this experiment was 4*9 grams. Theory requires 7 ‘9 grams of the 
monobenzylamine salt of dibenzylaminosuccinic acid : 

O’ 0704 gave 89*46 c.c. C0 2 and 5*53 c.c. N 2 . 0=68*45; N=9‘88. 

0*0884 . „ 6*91 c.c. N 2 . N = 9*82. 

C25H29O4N3 requires 0=68*96; N = 9*65 per cent. 

This substance was very sparingly soluble in water or alcohol, 
readily so in concentrated acids and in aqueous ammonia. Both 
acids and ammonia removed benzylamine from the molecule, and 
from the hydrochloric acid mother liquor, crystalline plates of 
benzylamine hydrochloride (m. p. 254°) could be isolated. The 
. substance crystallising out from acid on dilution, or from ammonia 
on concentration, was dibenzylaminosuccinic acid. From the latter 
solvent it appeared in small, spherical aggregates of acicular prisms, 
which decomposed at 251 c . Some specimens, even after repeated 
recrystallisation, decomposed at as low a temperature bb 249°, others 
not below 253°. 



Four, graow «* fiau.yuumue sam ot aiBenrylaminosuCcinih 
acid were dissolved in Concentrated hydrochloric acid, the solution 
was diluted with a large volume of water, and the resulting pre. 
cipitate collected, washed with water, alcohol and ether, and dried. 
It weighed 3 grams. Theory requires 3 grama of dibeniylamino- 

succinic add. 

The substance was practically insoluble in water, alcohol, or 
ether, but, like its beozylamine salt, was readily dissolved by 
concentrated acids and by aqueous ammonia: 

0-0801 (dec. 253°) gave 97'61 c.c. C0 2 and 5'49 e.c. N„. C= 65'43 ■ 
N=8’62. 

0'0847 (dec. 250—251°) gave 102-84 c.c. CO, and 5 84 tt N, 
C = 65'56; N=8'66. 

requires C— 65"86; N— 8*54 per cent. 

The solution of this substance in a small volume of concentrated 
hydrochloric acid occasionally solidified to a crystalline mass which 
, did not rediasolve on adding excess of acid, but passed into solution 
; in warm water. The aqueous solution almost instantly deposited 
i the free dibenzylaminosuccinic acid. The substance separating from 
the acid solution was collected, and freed from hydrochloric acid 
by washing with ether, and finally by keeping in a vacuum over 
isodadirae and sulphuric acid. It melted and decomposed at 165°, 
.and gave, on analysis, figures indicating approximately the com- 
position of a dihydrochloride of dibcnsylaminostcccitUc acid : 

0-2022 gave 0-1402 AgCl. C1 = 17T6. 

0-2063 „ 0-1430 AgCl. Cl = 1715. 

I'lhll^OjNo.aHCl requires Cl — 17*71 per cent. 


\lr~Actim of Bemylamioe on Dihromomccinic Acid in Aqveous 
Solution. 

A solution of 8 grams of dibromosuccinic acid in 100 c.c. of 
water was treated with 12'4 grams of benzylamine (six molecules). 
The solution became warm. It was heated to boiling under reflux, 
and became cloudy after about ten minutes. After about half an 
hour's heating, a yellow, tarry product appeared, and a precipitate 
o small, glancing plates was deposited. The heating was continued, 
and a white, iiocculent precipitate appeared in addition to the 
plates. The solution was filtered hot after one and a-half hours’ 
eating, and the product washed with water, alcohol, and ether. It 
"“^hed 2-7 grams, and decomposed at 212°. The filtrate was 
ea ed for two and a-quarter hours longer, when a second fraction 
was obtained, weighing 17 grams, and decomposing at 225°. 
no er hours heating yielded only 0T5 gram of product. 
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She precipitate of small plates remained ‘%d&soive<p and w M ; 
lollected, washed with water, with alcohol to remove tar, and finajl, ’ 
nth ether. After drying, it weighed 0'85 gram, Ifhe substance:; 
^ a pale green tinge, and melted at 203°. After reorganisation 
•rom a large volume of alcohol, it appeared in small, colourless, 
ihomboidal plates, melting at 203-207°, practically msoluble i» 
water, sparingly soluble in alcohol, insoluble in ammonia, and only 
flowly dissolved by hot concentrated hydrochloric acid. Two other 
experiments, one with 3 8 grams, the other with 5 grams of dibrono- 
succinic acid, with 4 molecules of amine, yielded 0 6 and 0'7 pan, 
Respectively of this substance, the dibenzylamide of tartaric acid: : 

! O'0S14 gave99’46 c.c. C0 2 and 5'59 c.c. N 2 . G=65'78; N=8'62. 
• 01916 0 4610 COj and O'llOO H 2 0. C = 65'63; H=6'38. 

CjjHjoOA requires C-65'86; H=6-10; N=8'84 per cent. 


A portion of this substance was dissolved by prolonged boiling 
with concentrated hydrochloric acid, and the solution was evaporated 
-.to a syrup and stirred with alcohol. A precipitate of crystalline 
plates was collected and recrystallised from alcohol. On examination, 
this substance was shown to be benzylamine hydrochloride. It 
■melted at 253°, and contained ionic chlorine. (Found, 0=58-79; 
i N=9'79. Calc., C=58-54; N=9-76 per cent.) 

S; ■ jn order to compare the product melting at 203 207° with the 
f dibenzylamidcs of »-tarlaric and racemic acids respectively, that 
substances were synthesised by heating together the respective acids 
•{.with benzylamine (2 molecules) for seven and a-half and nine and 
' ahalf hours at 130° to 150°. The resulting products were purified 
by repeated recrystallisation from alcohol, 
ftf The dibenzylamide of *-tartaric acid crystallised from alcohol^ 
small, rhomboidal plates, which melted at 203— 205°: 

0-0838 gave 102-42 c.c. C0 2 and 5 86 c.c. N 2 . C=65'83; N=8'78. 

C, 8 H 20 O 4 N 2 requires C = 65'86; N = 8’54 per cent. 

A mixture of this substance with the product obtained from 
dibromosuccinic acid melted at 203 207 . . 

The dibenzylamide of racemic acid crystallised from alcohol l in 
rhomboidal plates, similar to the above, which melted at 306 - iw - 

0-0842 gave 102-45 c.c. CO, and 5 85 c.c. N 2 . C=65’55;N=8 
CyHjgC^K; requires C = 65’86; N=8'54 per cent. 

A mixture of this substance with the product obtained from 


dibromosuccinic acid melted at. 192 195°. _ 

, Hence the product from cti bromosuccinic acid is the dibenzyl 
of i-tartaric acid, not of racemic acid. t.a., 

* It was observed that the dibenzylamide of i-tartanc Mid, 



coloured yelidvr op, ju«JK ng, whereas the dibenzylamide of racemic 

jcid' femain« ’pr'^^-i !olourle8, i 

' Tho aminoniacal extract of the readBon product from benzyiaiouiel 
M d"dibromosuccinic acid was concentrated to a small bulk,, where! 
upon a substance separated out, which decomposed at 221°, Afto^ 
two recrystallisations from hydrochloric acid and water a product, 
was obtained, decomposing at 250°, and having the characteristic? 
appearance of dibenzylaminosuccinic acid. 

In another experiment the product crystallising out after the; 
tariramide derivative had been removed was recrystallised from; 
hot water containing a few drops of benzylamine. The substance 
dissolved only sparingly in hot water alone, but the solubility was' 
much greater than that of the monobenzylamine salt of the dibenzyk 
amino-acid obtained in alcoholic solution. It separated from the 
aqueous benzylamine solution in prisms, which melted and decom- 
posed at 226 — 227°. On analysis this substance proved to be the 
dUbtmylaminc salt of dibenzylaminosuccinic acid : 

0 0797 gave 104'46 c.c. C0 2 and 6'56 c.c. N 2 . C = 70'58 ; N = 10 35. 

CjaHjjO^ requires C = 70'85 ; N = 10'31 per cent. 

In another experiment the above product, after filtration from'; 
the reaction mixture, was treated with boiling aqueous alcohol. The 
greater part passed into solution, leaving a small residue of white",’; 
crystalline substance, decomposing at 232°. On analysis this 
compound was shown to have the composition of free dibenzyl- : 
aminosuccinic acid. (Found, C— 65 Gb; N"— 8'7o. Calc., C=65'86; 
N = 854 per cent.) 

Chemical Department, 
i The University, Edgbaston, Birmingham. 


CCI. — A Method , of Determining Carbon and Nitrogen % 
in Organic Compounds. 

By Edward Percy Frankland. 

The Frankland- Armstrong vacuum combustion process ( Journ . 
Ghem. Soc., 1868, 21, 77), originally designed for the determination 
of minute quantities of carbon and nitrogen in water analysis, can 
be adapted for the determination of carbon and nitrogen in organic 
compounds without having recourse to the usual apparatus for gag, 
analysis. This method is in use in a very few chemical laboratories 



,■ estiiniation ’of nitrogen, but, so W as ® MtbbF ig aware 

* it has not been customary to collect and measure the carbon dioxide 
evolved, and thus by means , of a single combustion to determine 
? both nitrogen and carbon. ’**' wj v ■ 

Besides the Sprengel pump, the only applratus necessary i s a 
couple of glass measuring tubes graduated in tenths of a c.c., one 
|bf about 150 c.c. capacity, the other 50 c.c. or less, together with 
'glass cylinders, in which the tubes may be levelled over mercury 
and water respectively. 

The operation can be performed in considerably less time than 
that required for an ordinary carbon-hydrogen combustion; only 
|$ne weighing is necessary (that of the substance* taken for combus- 
:tion), and satisfactory results can be obtained by the combustion 
of 0*1 gram of substance and even less. 

The figures obtained by this method for a variety of organic 
substances containing nitrogen are generally more accurate than 
the average of figures obtained by the ordinary carbon-hydrogen 
combustion process. The method is of special utility in the case 
of a preliminary analysis of a substance of unknown constitution, 
figures for carbon and nitrogen being generally of greater value in 
fixing a formula than those for carbon and hydrogen. The results 
obtained by this method of analysis are not affected by the presence 
of halogens, a substance containing over 80 per cent, of bromine 
yielding very nearly theoretical figures for nitrogen and carbon; 
hence this process appears to be of especial advantage in connexion 
with substances containing both nitrogen and halogen. 

The substance to be analysed is mixed with fine copper oxide, 
and introduced into a combustion tube (closed at one end), which 
is then filled with the usual length of coarse copper oxide. A 
reduced copper spiral is fitted in, and the tube is then drawn out 
before the blow pipe, attached to the Sprengel pump, and exhausted. 
During the last stages of the exhaustion some burners are lighted 
below the copper spiral. The combustion is carried out in the 
-ordinary manner, and the gas evolved is collected over mercury in 
glass vessel graduated in tenths of a c.c., closed by a tap at one 
end. When the gas has ceased to pass over, the combustion tube 
is thoroughly exhausted with the pump, and the measuring vessel 
transferred to a cylinder of mercury in a room free from draughts. 
Thu temperature is registered by a sensitive thermometer hanging 
the glass vessel, and the volume of gas at atmospheric pres- 
is read off through a telescope. This measurement gives the 
volume of moist carbon dioxide and nitrogen. 
f£he gas is now treated with strong aqueous potassium hydroxide 
'iijfcroduced through a bent pipette to absorb carbon dioxide, and 



-.wj* . , 
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- *«* level for ten minutes 

wh ( ! n “ iial shaking, it is alloyed to diffuse out into water 
ni * hoi iad to free it from disaolved air. The residual gas 
X XlL) is then esplled through the glass top (by sinking the 
( “’ Sne vessel i# cylinder of water) into a narrow glass -: 

rn»2 tube graduated in tenths of a c.c. This is necessary, as 
fT* found convenient to have the upper portion of the large 
urine vessel ungraduated and expanded to take a large volume 
T«is thus reducing the length of the apparatus. 

The nitrogen gas is finally measured over water, and the weights 
of nitrogen and of carbon dioxide determined by reference to 

^Belowtre^iven the details of a combustion of £- r dibromopropyl- 

amine hydrobromide: 

0-3129 gave 104 5 c.c. C0 2 +N, at 16-8° and 647 mm. Volume 
of No after absorption with KOH=12'8 c.c. at 16'8° and 
756 mm. C=12'08; N = 4 73. 

C 3 H s NBr 3 requires C--12‘08; N = 4’70 per cent. 

The results of other combustions carried out by this method will 
be found in the preceding paper. 

Chemical Department, 

The University, Edgbaston, Birmingham. 


CCII. — The Absorption Spectra of the Isomeric 
Hydrazones and Semicarbazones of Camphorquinone. 

By Frederick Russell Lanksheaii and Arthur Lapworth. 

Forster and Zimmerli have recently shown that the products 
obtained by the condensation of camphorquinone with hydrazine, __ 
semicarbazide, phenylcarbamylhydrazide, and plienylhydrazme can 

exist in two isomeric forms in ea^li case (Trans., 1910, 97 , 2156, 
this vol, 478). The properties of the compounds appeared to point 
unmistakably to the conclusion that both forms must be regarded as 
conventional hydrazones with azethenoid linkings, and consequently 
the existence of stereoisomerism in the sense of the H an tsch- Werner 
hypothesis was inferred. 

Certain definite characteristics of the members of each pair led 
Forster and Zimmerli to classify one of each as an a-derivative 
and the other as a /3-derivative, a similar spacial relationship being 




$ '■ Upper curves (left) Camphorquinonehydrazoiu s. 

. (right) Camphorquinonescmicarbazones. 

lower curves (left) Camphorquinonephenylcarbamylhydrazones. 

*•_; (right) CamphorquinoTiephenylhydrazones. 

I-The full curves refer to the a-modificatioos and the others to the ^-modifications. 

l and in each case three solutions, A / 100, / 1000, and $ 710,000 

^.-respectively, were examined. 

| Each of the /^-representatives, except in the case of the pheny- 
liydrazone, shows an irregularity at 2600 — 2700, which in the case 
|of the hydrazone develops to a shallow band with its head at 2718 , 
iisand in that of the semicarbazone to a moderately deep one wi 
fits head at 2950. There is no sign of such irregularities in the case 




^^OOY tat inore^&M^arral; to ^ve-lengths shorter than| 
2l0C nd the persistence is invariably somewhat greater than 
these, a ^« ar t $|ym these points there is a general resemblance £ 
tkea-sena^ of fcbe tw0 memb ers 0 f each pair, and thlj 

ptween ^ ^ave their heads comparatively near one another, " 
^Rna-3600 It should he added that the absorption spectrum 
* .nhenylhvdraaone haa already been examined by Baly, 
and Gazdar (Trans., 1907, 91 1572), the curve of 
™ ! Desmonds closely with that shown above, except that the 
w\nd nearly horizontal portion at 3200-3500 in the above 
‘ hOT ^ geen in the earlier figure as a shallow band. 

The absorption spectra of the camphorquinone derivatives exhibit: 
mnsDicuous deviations from Beers law, and this is most marked in 
the case of the jS-semicarbazone, as the diagram shows sufficiently 

" n'jeems almost beyond question that the ..-compounds form one 
■ _ nd the Compounds another, aa was inferred by Forster 
immerli the general relations of the pairs being of much the same: 
haracter throughout; it appears highly probable that whatever 
0 the nature of the isomerism between the members of one pair, 
he same explanation must be given for each of the other three 
iair5 It would be premature in our present state of knowledge 
t the relationship between chemical constitution and absorption 
pectra to suggest that the spectroscopic results throw, any light 
» the nature of the isomerism, but there is nothing wh.ch tends 
o weaken the case made out by Forster and Zimmerli in favour 
,f the application of the Hautsch Werner hypothesis to the case. 
He close general resemblance between the ultraviolet absorption 
nectra of the phenylhydrazones in particular is a most striking 
feature, and would probably cause surprise if the isomers were 
known to be structurally difiere.it, for example, m the sense that 
one represented a hydrazone and the other an azo-compound. v 
The spectra were photographed with the aid of a spectrograph 
made by Hilger, and kindly presented to the Chemical Department 
of this University by Mr. C. A, Schunck. The authors also desire 
to express their indebtedness to Professor E. C. C. Ba y, w o 
presented the plates used in calibrating the photographs, and offered 
many valuable suggestions. 

Chemical Laboratories, 

The University, Manchester. 


CCIII. — The Solubility of Cuprous Oxide in ' Aqueous 
Ammonia Solutions, and the Composition of the 
- Cuprous-ammonia Complex. 

By Frederick George Donnan and John Sheath Thomas. 

xIn the following paper an account is given of determinations of 
the solubility at 25° of crystalline cuprous oxide in aqueous 
ammonia solutions of varying strengths. The investigation was 
primarily undertaken in order to throw some light, if possible, on 
the composition of the cuprous-ammonia complexes existing in such 
'solutions. 

' Preparation of Mateiials. 

The cuprous oxide wa9 prepared as follows. Equal weights of 
copper sulphate and sucrose were dissolved in water, and potassium 
hydroxide solution added until almost the whole of the precipitate 
-had re-dissolved. This solution was kept at 70° until the cuprous 
oxide had separated out. Two batches of oxide were prepared in 
this way. In the first case the solution was large in bulk and 
relatively dilute, the cuprous oxide separating slowly and possessing 
a dark red colour, whilst in the second case, when the solution was 
much more concentrated, the precipitate formed in a shorter time, 
and was bright red. This second preparation proved to be slightly 
more soluble in ammonia solutions than the first. This is probably 
due to the fact that it consisted of smaller crystals. 

In each case the oxide was collected by the aid of the pump, well 
washed with water, then with alcohol and ether, and dried in a 
vacuum desiccator over sulphuric acid. Analysis of these pre- 
parations gdve : Preparation 1 (dark red), Cu = 88' 62. Preparation 
11 (bright red), Cu-88‘59. CmO requires Cu = 88‘68 per cent. 

The stock ammonia solution was prepared by distilling ordinary 
“ pure ” concentrated ammonia solution over lime, the gas being 
passed into pure distilled water. The concentrated stock solution 
so prepared was carefully guarded from entrance of carbon dioxide, 
and was diluted as required. 


Apparatus and Method. 

The apparatus used for the solubility determinations is shown 
in the accompanying figure. It consists essentially of a narrow- 
necked bottle, with a device for introducing the ammonia solution 
and sealing in an atmosphere of hydrogen. The bottle has a long, 
narrow neck, which, after the solid has been introduced, is con- 





bottle with ammonia solution was as follows, The bottle is first 
exhausted, and then filled with hydrogen by closing B and opening 
0 and G. This was repeated several times to ensure the removal 
of all air, after which the bottlo was finally exhausted. On now 
opening C, E, and D (keeping B, G> and F closed), the air-free 
ammonia solution is driven over by the pressure of the hydrogen 
into the bottle, the capillary delivery tube preventing any wetting 
of the constriction. As soon as sufficient solution has been driven 
over, E is closed, and the remaining space in the bottle filled with 



drocen'afc nearly atinSfipKeiic Pfr «. -• r j ‘ ' 

ie taps are closed, the bottle immened m reduce tb 

umnonia pressure,, and the constricted neck of the bottle sealed’ 
ip without removing the inside capillary tube. It was found qmte , 
possible to do this, if the capillary tube was sufficiently thm. A 
uttle finely divided copper was generally added to the solid cuptow 
oxide to remove any trace of oxygen remaining m the bottle, and: 
to reduce any small quantity of cupric oxide accidentally present. 
Special experiments showed that a small excess of metallic copper 
had no effect on the solubility of the cuprous oxide, as might jtf 
exDected, The sealed bottles containing the cuprous oxide (in| 
excess) anfl ammonia solution were rotated in a thermoBtat at 25°? 
for periods varying from a fortnight to a month. A careful serief 
of. preliminary determinations had shown that equikbnum w«j 
attained in a fortnight. 

: .vp ... 

Method of Analysis. ■ 

After equilibrium was attained, the bottles were removed fro* 
the rotating shaft, and allowed to remain in a vertical position i* 
the thermostat for a week. If the experiment had been success ally 
carried out up to this point, the solution was quite clear and colonr. 
less. Any bottles the contents of which showed the slightest trace 
of a bitush tinge (indicating slight oxidation) were rejected. 

The solution was removed for analysis as follows. The sule-kta 
of the bottle was first opened, and rapidly connected to a hydrogen 
generator.” 1 The neck was then cut, and a cork carrying a p.peitt 
at once inserted. The lower end of the pipette was kept at least 
an inch from the solid at the bottom of the bottle. The deal 
solution was now quietly forced up into the pipette by the > 
of thehydrogen, whereupon the contents of the ppttoi 
delay run into a weighed flask containing a weighed amount ( 
S SL sulphuric acid. The top portion of thefts 
the pipette was rejected, in order to guard against loss of ammoma 
during the process of filling the pipette. 

The total ammonia was estimated by distilling over 
of alkali in the usual way. In the remaining liquid 
°Jm ^ neutralised b/mtric acid, the solution then made^ 
siderably acid by more nitric acid, and the copper dep 

lyrically^ on a rotating platinum cathode (pi— JJ 

deposited copper was washed, dried, and weighed 
precautions. 


IjResulti^ 




Concentration of total ammonia. 


r tables I acd Hare given the reeultaof the solubility deter- ; 
m inations at. 25°, with the two preparations of cuprous ™' < *® 

previously referred to. 
r Table L 

Preparation No. 1. 

Concentrat ion of total copper. 

Gram» per 1000 

of eolation. 

0-8593 
0-5024 
0 6869 

0- 6964 

1- 0144 
1-0462 
1-0557 
1*2243 
1*3229 
1-4882 
1-5105 
1*6313 


Mols. per 1000 

Grams per 1000 

Mols. per 1000 

grams of solution. 

grams of solution, grams of solution 

0 00566 

3 91 

0-23 

0-00791 

1207 

0-71 

0-01080 

13-77 

0-81 

001095 

16-15 

0 95 

0-01597 

27-03 

159 

0-01645 

32-64 

1-92 

0-01660 

36-89 

2-17 

0 01924 

45-73 

2-69 

0-02081 

68-68 

4-04 

0 02340 

74-12 

4-36 

0 02375 

81 -26 

478 

0 02565 

98 52 

5-56 

0 02670 

122-40 

7 20 


Table II. 


Preparation A o. 2. 


Concentration of total copper. 

Grains per 1000 Mols. per 1000 
grams of solution. grams of solution. 

0- 4229 ' 0-00665 

0*6678 .0-01050 

09890 0-01555 

1- 1)494 0-01650 

1-3528 0-02127 

1-5047 0-02366 

1-5963 0 02510 

1-6555 0-02603 


Concentration of total ammonia. 

■ 

Grams per 1000 Moils, per 1000. 
grama of solution, grams of solution 


7-82 

0-46 

8-16 

0-48 

22-61 

1-33 

28-39 

1-67 

54-15 

3-19 

72-08 

4 24 

78-20 

4 60 

102 05 

6-00 


A comparison of curves plotted from tlie results given in tables 
I and II shows that Preparation No. 2 is uniformly more soluble 
than Preparation No. 1. As stated before, this is probably due to 
the fact that No. 2 contains a much larger proportion of very small, 
micro-crystalline particles. 


Formula of the Cuprous- Ammonia Complex. 

Owing to the excessively small solubility of cuprous oxide in pure 
water, the solutions obtained in the foregoing experiments must 
contain practically only a complex cuprous-ammonia hydroxide, the 
formula of which we may represent as (Cu*«NH 3 )OH, and the 
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l^niresponding ions. ,The solution may in reyityycbotjw a numbe r , 
s irf diflerent complex hydroxides, corresponding with :di£Eerent nil*, 
'af , Bi in w Mch case the value of « obtained in the following CJ [.‘ 
filiation will represent an average value. We shall proceed, how. ; 
JSver; on the simplifying assumption that the solutions contain ii] 
the main only one type of complex, and endeavour to ascertah,! 
the corresponding value of n (compare Bonsdorff, ZdUch. mor } .. 
S Cbtm. 1904, 41, 132). The condition of saturation with respect 
to solid, crystalline cuprous oxide leads to the equilibria: 

Cu 2 0 + HjO ~ 2CuOH — (2Cu‘ + 20H'). 

For dilute solutions we may therefore write : 

[Cu]x[OH'] = Z (1), 

where L is a Constant.* It may be observed that this relation can 
only be an approximation, and perhaps a very rough approximation, 
for the stronger ammonia solutions, since, quite apart from the . 
« physical ” eftect of the increasing ammonia concentration on to 
solubility of cuprous oxide, the quantity L involves the concen- 
tration of the water in the solution. 

The dissociation of the complex ion Cu‘(NH a )« leads to to 
equilibrium : 

Cu'(N H 3 ),i - — Cu +nNH 3 . 

The Hracentration of ammonia, as ammonium hydroxide and 
"free” ammonia, will be equal to [NHj]-«[Cu], where [NH,]= 
molar concentration of total ammonia, and [Cu]=molar concen- 
tration of total copper. 

In not too strong solutions, since NH., + IL.O— NH 4 OH, we may 
put the concentration of ‘'free " ammonia as approximately pro- 
portional to [NH s ]-«[Cu]. 

The dissociation-equilibrium of the complex cuprous-ammonia 
kation leads then to the equation : 

[Cn]x{[NH s ]-»[Cu]|»=*[Cu , (NH,),] . - - (Si- 

Elimination of [Cu ] between equations (1) and (2) leads to the 
equation : 

rCu-(N H,)„1 X [Oil ] = L . . (3). 

{[N H 3 ] -»[Cu]j n k 


As the copper will exist in the solution practically only as complex 
hydroxide, and as this, owing to its small concentration, may c 
regarded as nearly completely ionised, we may without great error 

write [Cu*(NHg) w ] — [Cu]. . 

, If, further, we neglect the concentration of OH -ion due 

* In this equation and the following equations the square brackets mdiw 
polar concentrations. 
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ionisation ei «"um«™uif* nyuroxjaem cOrapariaonwitb that arising 1 
from the comply hydroxide, wSfeiay write also: 

; ? [OH']=[Cu^fH s )J=[Cu]. 

[t may be observed here that this last approximation requires 
justification (see later, p. 1798). With these approximations 
equation (3) assumes the form : ’ 

[Oup L ' 

pH s ]-a[0u]p - k - const (4). 


Since the analytical results give directly the values of [Cul and 

[NHJ, equation (4) may he employed to determine the value of n 
rn..i * 


[Co] 


- constant. 


For example, if n- 2, then . = 

If we put the concentration of free ammonia in the solution pro- 
portional to the partial pressure (p NHj ) of ammouia in the vapour- 
phase in equilibrium with the solution, we cau write (4) in the form • 
[Cu]« 

te; = *"* < 5 >' 

The values of jinh-, were obtained from the results of Perman 
at 25° (Trans., 1901, 79 , 718; 1903, 83 , 1168), allowance being 
made m each case for the ammonia combined with the copper. 

In the following table are shown the results as calculated from 
the solubility-data of table X. The values of [CuJ and [NbU have 
been read from a smooth curve drawn from these data. 


Table in. 


ICuP 


m 

m a ). 

INHJ-ICo] 

ky. 

0 *0050 

0-28 

91 x 10~ 6 

0-0090 

0-60 

137 x 10-® 

0-0130 

1*20 

142 x IQ" 8 

o-ono 

2-04 

138 x 10“ 6 

0 0210 

3-3« 

132 x 10“« 


[Caf 

[CuP 

psiij 

k 2 . 

i[NU a l-2[CaF 

ky 

71 x ltr 1 

m x io~< 

104 x 10—* 

157xl0'» 

105 x 10~* 

111 x 10~ 4 

104 x 10~* 

85 x 10~* 

92x 10 _1 

63 x 10~* 


Although both X, aud i, exhibit an undoubted maximum the 

varirtlT^ Cy °! th6Se Va ‘ UeS in com P arison with ™de 
I ,™ of k, points unmistakably to the value „=1, and the 

ormu a (Cu-NH 3 )OH for the complex cuprous-ammonia hydroxide, 
ara «„? e . remarked that tlle 7al ««s given under [Cul and [NH.l 
“Ot intern m , ter “ s of mo!s - P er 1000 B rams of solution, and 
ammo ' i ■ °^ m .° 8 ' P er ^ tr6 - r f ke varying density of the 
of k " o'" therefore to 30me affect the constancy 

tl of l (h ^ As the variation in 

or three aramo ”‘ a solution does not amount to more than two 
P cent., this source of error may be neglected for the 




Table IV: 

Values of k l for fractional molar concentrations. 

16-8 x 10-’ 

24 -7x10-' 

25'8xl0 7 
251x10-’ 

21 5x10-’ 

. These values correspond in order with the values given in table* 
j$II, and exhibit a similar maximum. 

%}'Aa shown in table II, the second preparation of cuprous oxide| 
showed uniformly higher solubilities in ammonia solution than the; 
first preparation. The following table (V) shows the values of ijj 
as calculated from the solubility data given in table II. The values, 
of [Cu] and [NHJ have been, as in the previous case, read from 
a smooth curvo drawn through the experimental points. 



Table V. 

[Cu? 

[Cu]. 

[NH 3 ]. 

[NH 3 ]-[Cu] 

0-005 

0-220 

116x10-* 

0-009 

0-505 

163x10-* 

0-0130 

0-970 

176x10-' 

0 0170 

1-710 

171 x ID -6 

0-0210 

2-990 

149x10-' 


As pointed out previously, in arriving at the equation whefebj 
■Mho values of the “constants” have been calculated, the ionisation 
'of ammonium hydroxide in presence of the highly dissociated 
1 cuprous-ammonia hydroxide was neglected. How far such an 
j. approximation is justifiable may be seen from the following con- 
siderations. 

. Let c= molar concentration of total ammonia. j * 

'■ pc = molar concentration of total copper. 

Assuming the copper all present in the solution aaCu|NH 3 )0H, 
and- this as piactically completely ionised, the hydrox^ ion concern 
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b6 J><- If. o= degree of ionisa. 

on fe = ionisatidil’ constant, of ammonium hydroxide,* the?: 

i(l - ?)(1 -«V=(1 ->)« x {(1 -p)a+p}c, , 

r , ■ 4(l-a) = ac{(l-p)a + p). 

In this equation p and c are known from the analytical data, and 
je va jues if k can he obtained from the data of Goldschmidt 
heitsch- anorg. Ohem., 1901, 28, 122). Hence, a can be calculated, 
n d so the value* of (l-p)ac (hydroxyl ion concentration due to 
nunonia) determined and compared with the value* of pc 
hydroxyl ion concentration due to cuprous ammonia hydroxide), 
'he results of this calculation are shown in the following table. 


Table VI. 


[SHJ. 

[CaJ. 

[OH'] 
in pure, 
ammonia 
solution. 

[OH'] due 
to ammonia in 
cuprous ammonia 
solution. 

[OHT due 
to cuprous 
ammonia 
hydroxide. 

0-28 

0-0050 

0-0098 

0-00093 

0-0050 

0'60 

0 0090 

0-0072 

o-oon 

0-0090 

1-20 

00130 

0-0048 

0-0013 

0-0130 

2'04 

0*017 

0-0036 

0-0013 

0-0170 


Table VI shows that in the solutions investigated the hydroxyl 
>n concentration arising from the ionisation of the uncombined 
mmonia is, in the stronger ammonia solutions, sufficiently small in 
jmparison with that due to the ionisation of the cuprous ammonia 
ydr oxide (assumed practically completely ionised). The approxi- 
ution introduced into the main calculation (see p. 1793) is 
lerefore justified in the case of not too dilute solutions of 
mmonia, as the following table shows. 


Table VII. 


[« 

[NIIJ. 

0-005 

0*28 

0-009 

0-60 

0-018 

1-20 

0017 

2-04 


_ [Cu].[0H'] 

1 ~ [N U 3 ] - [Cu]’ 

108 x 10® 

1 54- x 10 " ® 

156 x 10 -6 
154x10-® 


In the above table [OH 7 ] = molar concentration of total hydroxyl 
m, as calculated from the results given in table VI. 

These considerations suffice to explain the rise of the “ constant ” 
i the more dilute solutions of ammonia. The fall observed in the 
tronger ammonia solutions is almost certainly to be ascribed to the 
salting-out " effect of the ammonia, and the decrease in the concen- 
ration of the water, both of which will tend to diminish the 

a is really the “apparent ” degree of ionisation, and k the “ pseudo ” ionisation 
instant, of the total uneombined ammonia. 

VOL, XCIX. 6 £ 



1796 PBING AND FA1RLIS: THE SYNTHESIS OF 

* ' ’■ ' :4 ... - 

quantity L , the “ solubility-product ” of the cuprous oxide (coop#, 
>p. 1792). Dawson, in his investigation of the solubility of cryiy. 
line cupric hydroxide in aqueous ammonia solutions (Zeittil, 
fhysikal. Chen t., 1909, 69, 114), has observed a similar variation 
of the analogous “ constant ” (where, however, n=4). Our exp] w , 
tion of the variation is substantially the same ast^t given by 
Dawson, with whom wo entirely agree. 

It is curious that we find the formula (Cu I *NH s )OH for the 
complex cuprous ammonia hydroxide, whereas Dawson's results are 
best explained by the formula (Cu n *4NH s )(OH) 2 . Bonsdorff 
(?oc. cit.) deduced from his work on the solubility of cupric 
hydroxide in ammonia solution the formula (Cu tI, 2NH 3 )(OH) 2j but 
Dawson has conclusively demonstrated the erroneous nature of this 
result; thus, when the copper atom changes as regards its primary 
positive valency from the univalent to the bivalent state, fa 
secondary or residual .valency, that is, combining capacity, for 
ammonia increases in a greater proportion. The composition of 
many complex cuprous and cupric compounds (containing a complex 
copper cation) supports this conclusion (compare Abegg’s ffandbu^ 
der anorg . Chern., II, 1, p. 536). 

The Mospratt Laboratory of Physical and Electro-Chemistry, 

The University ok Liverpool. 


CCIV . — The Synthesis of Hydrocarbons at High 
Temperatures. 

By John Norman Pring and Dorian Macefield Fairlie. 

In a previous investigation by one of us (Trans., 1910, 97, 489) the 
synthesis of methane was investigated between the temperatures 
1200° and 1500°. The yield of methane diminished somewhat with 
progressive use of the same carbon, but finally attained a constant 
value. This decrease in the methane formation was probably due 
to graphitisation of the carbon, the minimum values being obtained 
from the first when graphite was used. 

The formation of ethylene was observed at 1800° and at higher 
^temperatures. In experiments carried out at 1200 — 1500°, the final 
-quantity of methane obtained appeared to be increased by using 
platinum as a catalyst in contact with the carbon. No satisfactory 
explanation could be given of this, nor of the fact that the amount 
W methane, which, of course, diminishes with the temperature, 
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to increase at 1650°, although the formation of acetylene 
^Id not be detected below about 1800°. 

5 ^be - n j s w 5 jj c h still remain to be cleared up are whether the 
tities of methane obtained in these earlier experiments between 
200 ° and 1500° are the true equilibrium values, or is the yield 
fiected by the intermediate formation of traces of acetylene or 
other hydrocarbon which it has not yet been found possible 
o detect, or is it affected by any other cause. 

Gautier and Clausmann ( Compt . rend., 1910, 151, 355) have 
. B that by the action of oxides of iron on mixtures of carbon 
nonoxide and dioxide at 1250°, an amount of methane is formed 
which is equal to-0'20 per cent, of the hydrogen present. This is 
irobably a rough measure of the equilibrium value, but the conditions 
, the experiment were not sufficiently precise for an exact 
valuation. 

In order to elucidate the remaining points of uncertainty, the 
following series of experiments were carried out in the present 


research. 

p ar l /.—The influence of different catalysts on the final quantity 
of methane obtained. 

Part 11 — The surrounding of the heated carbon rod by an 
electric field of high potential in order to influence any ionisation 
effect from the heated carbon. 

Pari III . — The detection of any hydrocarbons formed in very 
small quantity, or as intermediate compounds, by rapid continuous 
circulation of the gas through the apparatus, and then through 
charcoal, cooled by liquid air, in order to condense and retain any 
hydrocarbons as soon as possible after their formation. 

Part IV . — Measurements were made of the rate at which acetylene 
and ethylene react with hydrogen at different temperatures, and the 
nature of the products obtained was ascertained. 


Bart I. — Effect of Catalysts. 

The form of apparatus used was the same as that described in the 
earlier work (Trans., 1910, 97, 500). The hydrogen was purified 
by filtering through a palladium tube ( loc . cit., p. 502). The only 
part of the apparatus to be subjected to a high temperature was 
the carbon, Temperature readings were made, as before, by means 
of the Wanner optical pyrometer, which was first carefully 
calibrated. 

Analysis of Gas . — In the samples in which acetylene was absent, 
the gas was withdrawn from the apparatus, stored over glycerol 
and water, and analysed by taking from 1000 to 1500 c.c. and 

6 b 2 



1798- .j- op's 

fftmn^in^ tlje excess of 

volume was reduced to ’3 ... . :vt ... 

After removal of the carbon monoxide, a fractional combustiosl 
of the hydrogen was brought about by mixing the gaa with an excfalj 
of oxygen, and passing through a U-tube containing palladium^ 
black, and maintained at 80—100° in a small water-hath (oomparal 
Hempel, Gas Analysis, 1906, p. 178). After complete removal ofj 
the hydrogen in this way, the remaining mixture was. ignited by j 
spark, and the contraction measured. The carbon dioxide formed! 
was then removed by potassium hydroxide. By noticing the ratio' 
between the contraction after ignition and the carbon dioxide-, 
fofmed, the saturated hydrocarbon was always identified as 
methane, for which the above ratio was always found to be 2:1] 
(with ethane this would be : 2, and with propane 1 : 1). 

For a satisfactory analysis of the gases obtained in experimental 
where unsaturated hydrocarbons were present, it was found new; 
sary to make an examination of the methods available for tie 
separation of acetylene and ethylene. 

; Use of Ammoniacal Silver Nitrate.— By taking a mixture of 
acetylene and hydrogen it was found that, provided the reagent toi., 
fresh, the whole of the former was absorbed by a concentrated ; 
solution of ammoniacal silver nitrate, after shaking for three 
minutes. 

35-g C.c. of pure ethylene were Eshaken with the same reagrate 
The absorption after three minutes amounted to 7’63 c.c., and after 
another three minutes’ treatment a further 2'5 c.c. was absorbed. 

Bromine water containing an excess of bromine was found com- 
pletely to absorb acetylene and ethylene, if shaken, after three 
minutes. No means of absorbing acetylene without affecting the 
ethylene was found. Ammoniacal silver nitrate was used, with 
which the absorption of the acetylene was complete, and that of the 
ethylene assumed to amount to one-quarter to one-fifth of the total 
quantity present. The remainder of the ethylene was absorbed lb; 
treating the gaa with bromine water, follbwed by potassium 
hydroxide solution. The hydrogen and methane were then estimate! 
as described above. 

Purification of Carbon.- The carbon, in the form of a rod,usua4iJ 
4 mm. in diameter and about 8 cm. long, was purified byheatiuj 
in chlorine to about 1400° for one to two hours in a vessel sumlai 
to the reaction vessel, but in which the brass water-coo 
holders were previously coated with shellac. This form of a PP ar . 
is specially suited for this purification, as the chlorides formed 
- the impurities distil rapidly' away, and condense m the cold P» ^ 
fife apparatus. The vessel was always evacuated, and refilled 


ydrogeo with . palladium ion 


wnil the- 
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•hlofine severaltim^p-arle toe neating wife oontinued, The carbon 
sssthen heated in hwSn^en in. the same m an n er for the same time, 
the apparatus being frequently exhausted to a low pressure. After. 
transfer™ 1 ? to the reaction vessel (foe. cit., p. 501), the carbon was 
heated for two to three hours, to about 1200°, at the low pressure 
0 f about O'Ol mm. In this way, the ash content of the carbon, was 
usually reduced to below 01 per cent., and the hydrogen below, 
O'Ol per cent. In the case of the carbon rods which were used in ’ 
presence of platinum or palladium as a catalyst, these metals, to 
the amount of ahout 0'2 gram, were coated on the carbon, by 
electrodeposition, after the treatment in chlorine. The order of the 
experiments has been carefully noted in the results below to show 
in some cases the effect of continued use of the same carbon. 


Use of Platinum as a Catalyst. 

Carbon coated with Platinum. 4 mm. x 11 cm. 

Product. 


Order of 


Temp. 

CO. 

CH„ 

experiment. 

Duration. 

(approx.)* 

Per cent. 

1. 

If hrs. 

1250° 

0*09 

0-522 

2. 

34 „ 

1150 

0*11 

0-702 


Carbon coated with Palladium. No. 1. 5 mm. xll-2cm. 

1. llhra. 1175’ 0 08 0-830 

2. j hr. 1400 0-22 0'328 

Carbon coated with Palladium, No. 2. 5 mm. x 5'5 cm. 

* 1. 14 hrs. 1320" 0-08 0-498 

: 2. 3 „ 1450 0-56 0’212 

Carbon coated with Silicon . — The rod (5 mm. x 9 cm.) was coated 
with an even deposit of silicon by heating in an atmosphere of 
hydrogen and silicon tetrachloride, at about 1700°, for twenty 
minutes under conditions which have been determined by one of 
is, in conjunction with W. Fielding (Trans., 1909, 95 , 1497). 


Product. 


<5rder of 
experiment 

Dura- 

tion. 

Temp. 

(approx.)* 

CO. 

ch 4 . c 2 h 2 . c 8 h 4 . 

Per cent. 

1 . 

ljlirs. 

1225° 

0-004 

0-218 — — 

2. 

1 hr. 

1600 

0-56 

0-286 0‘0016f — 

3. 

35 mins. 

1710 

0 02 

0-467 0-95 ? 


The above results show that there is no appreciable difference 
between platinum and palladium in their influence as catalysts in 
assisting the reaction, and that silicon has no appreciable catalytic 
effect. The results obtained with platinum are in complete 
agreement with those fohnd in the earlier work (foe. cit., p. 510).. 

correcte ^ f° r departure from “black body” radiation from the coated 
:Ur 1 e ' t Estimated colorimetrically. 
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Part II,— -Influence of an Electric- Field Surrounding the Stated 
Carbon. • r : ■ 

At the suggestion of Mr. R. E. Slade, a number of experiments 
were carried out to ascertain if any influence is exerted by ionisa- 
5 tion from the carbon on the formation of methane. A cylinder 
of fine platinum gauze, 8 cm. long and 2 cm. in diameter, was 
taken (Pig. 1 ). A rectangular opening ir the middle 1 cm. x 0'6 cm. 
was made to allow an uninterrupted view of the rod by the 
pyrometer. Thin tubes of fused silica were inserted at SS to 
prevent contact of the platinum with the brass tubes. A wire at 
W enabled electrical contact to be made with the cylinder S. The 
whole of this was then mounted in the reaction vessel by sliding 
through the side-tubes, and the wire IP allowed to emerge through 


Fig. 1. 



the neck at the bottom, where an air-tight joint was made by means 
of wax. In this way, a difference of potential could be applied 
between the heated rod and the surrounding cylinder by means of 
a circuit C, which is independent of the one used for heating the 
rod. A difference of potential of from 200 to 400 volts in either 
direction could thus be maintained, and the ionisation current 
measured by using a milliammeter in the circuit. 

With a carbon rod 9 cm. long and 5 mm. in diameter, heated 
in an atmosphere of hydrogen, the following values were found for 
the ionisation current: 

Ionisation current when field on gauze was 



+ 200 to 300 

-200 to -300 

Temp. 

milliamps. 

milliamps. 

1200 a 

0*02 

— 

1550 

0-88 

0-07 

1625 

1-20 

0-08 

1720 

— 

011 

1845 

5 0 

— 
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The current produced when the platinum was negatively charged 
must have arisen from the negative ionisation of this metal, 
#hich became heated by radiation from the carbon, as subsequent 
TO rk on the ionisation from carbon at high temperatures has shown 
that no measurable amount of positive ions are produced at any 
temperature below 2000°. 

Bod No. 1. — Amorphous carbon, 9 cm. x 5 mm., purified as 
described above (p. 1800.) 


Order 

of 

experi- 

ment. 

Duration. 

Temp. 

Charge on 
platinum 
cylinder. 

CO. 

Product. 

CH 4 . CoHj. c 2 h 4 . 

Per cent. 

1 . 

8 hrs. 

1830° 

+ 210 

0-5 

0-212 — — 

2. 

2* „ 

1880 

-375 

OH 

0-200 ~ — 

8 . 

1 hr. 

1560 

+ 360 

0-62 

0-260 — — 


Bod No. 2. — Partly purified by heating in a high vacuum for 
three hours at 1200°. 


I. 8 mini I860* +210 1'6 1-46 043 0-80 

The rod was afterwards analysed, and found to contain 0'32 per 
cent, of ash. 

Bod No. 3.— Partly purified by heating electrically in chlorine 
for fifteen minutes at about 1200°, and then in hydrogen, and, after 
jfounting in reaction vessel, heating in a high vacuum for four 
hours to about 1200°. 

1. 12 mina 1850° -200 2 5 1 01 0-60 0-50 

Bod No. i . — Not purified. 5 mm. x 8 cm. 

1. 12 mina. 1850" +210 21 0-57 0'40 0'32 

Bod No. 5. — Not purified. 4 mm. x 8 cm. 

1. 71 mina. 1825” -220 5 0 0-69 0-50 ? 

Bod No. 6 . — i mm. x 7 cm. Purified by heating in chlorine for 
fifteen minutes, then in hydrogen for the same time, and finally 
in a vacuum for an hour. 

1- 5 mins. 1900° +220 4*2 Q‘50 ]*05 ? 

Rod No. 7.-5 mm. x 7 cm. Purified by heating electrically in 
y rogen at 1600 — 1700° for three hours with occasional 
exhaustions. 
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a*-. 





* :*■■-&** 

Charge on 





. expert-* 

Dura- 

Temp, 

platinum 

:• ca^ 

: CH+ 



monk 

tion. • 

cylinder. 


' i Per 

cent 

h * fr 

v t'*' 

80i 

ulna. 

1560° 

-200 

0-24 

0-248 




30 

• 

1680 

-200 

0*50 

. 

trice 

] 







0*220 

(0-001%) 


■ 

80 


' 1660 

+200 

0*05 

trace 

1 








(o-ooi%) 


4. 

30 

M 

1650 

+ 200 

<0-005 

0-180 

' -. — 

J 

* 5. 

30 


1580 

-190 

<0-003 

0182 

. — 

? 

6. 

70 


1525 

-195 

<0-003 

0 180 


? 

7. 

n 

hrs. 

1216 

-220 

<0‘003 

0-188 

ft'.:}: — 

__ 

8. 

3 

,, 

1230 

+ 340 

o-oi 

0-201 

— 



' At the end of this series the carbon rod was analysed, and found 
to contain- 0 05 per cent, of ash. 

The formation of acetylene at 1650° and 1680° was detected by 
passing a large quantity of the gas through a small washing spiral 
containing ammoniacal cuprous chloride, by which method the 
presence of 0 001 per cent, of acetylene can be shown. In this my 
it was possible to detect the acetylene formed at a temperature about 
100° below that previously found. 

The above experiments, in which long-continued use was made of 
the same carbon, show clearly that ionisation by the carbon makes 
no difference to the yield of methane. The quantity of methane . 
obtained at 1525 — 1550°, namely, 0T80 per cent., is in agreement . 
with the results obtained in earlier work (Trans., 1910, 97 , 510). 

At the lower temperatures, 1215 — 1330°, where the reaction has 
been found to be so slow, sufficient time was not allowed for the 
formation of methane to reach its maximum value, hut the above 
experiments prove that the ionisation of carbon has no effect on 
the rate at which methane is formed. 

Part III. — Detection of Hydrocarbons formed at Intermediate 
Compounds, or in very small quantities, by continuously circu- 
lating the gas through the reaction vessel at different pressures, 
and then at atmospheric pressure through charcoal at - 180°. 

The reaction vessel was similar to the one previously used, but 
of smaller capacity. The globe S (Fig. 2) was 13 cm., and the 
side-tubes 1'3 cm. in diameter. The wafer-cooled brass tubes fitting 
into these were 1 cm. in diameter. Graphite plugs were inserted 
in the Bealed brass tubes as usual, and an amorphous carbon rod of 
3 or 4 mm. diameter and 7 to 8 cm. long was fitted. 

The pressure of gas inside the apparatus was indicated by the 
mercury gauge V and the vacuum gauge 0. The vessel 
exhausted to a fraction of a- millimetre by means of a Sprengd 
automatic mercury pump connected to P. The vessel was fill" 
with pure hydrogen, which entered at B, after passing through a 
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aied Tdploc^iimp T, fitted -with a 

6 • bulb enabled gas to be quickly removed from the reaction, 
^fat any pressure, and passed into the reservoir B, where, by 
gating the height of the mercury K, the pressure was usually 
ted to be a little above atmospheric. By then turning and 
refully regulating the tap Z, the -hydrogen could be slowly 
* admitted the reaction vessel, after passing through the tube 
^containing cocoa nut charcoal, which was kept immersed in liquid 
it -was, of course, first necessary to saturate the charcoal with 
Fig. 2. 



hydrogen, a large quantity of which is absorbed at atmospheric 
pressure, A very rapid circulation of gas and removal of absorbable 
constituents could thus be carried out at different gaseous pressures 
in S. However, since this absorption is probably not complete, the 
method cannot be applied for precise quantitative results. 

In many of the experiments, the operation of the Topler pump 
was made mechanical by the use of a motor and pulley for raising 
and lowering the reservoir E. In this way a steady and known 
rate of circulation could be kept up for several hours. 
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Fractional Separation of Hydrocarbons by Absorption with Chart# 
at Low Temperatures. 

It was found that if methane and acetylene, together with » 
large emcees of hydrogen, are absorbed in charcoal cooled by 
air { - 190° to - 180°), and if the liquid air is then replaced by a 
mixture of ether and carbon dioxide (-80°) and the gas withdrawn 
from the charcoal until the pressure is reduced to 3 mm., then 
nearly all the hydrogen is given off, about one-third of the methane 
(b. p. -160°), and only a trace of the acetylene (b. p. -85°). On 
removing the ether and carbon dioxide, the remaining gase3, 
sisting of hydrogen, methane, acetylene, ethylene, carbon monoxide, 
and dioxide, could then be removed by the Sprengel pump. Th e 
last traces of acetylene and ethylene could only be removed, 
however, by warming the charcoal for some time in a high vacuum. 

Reaction between Unsaturated Hydrocarbons and Hydrogen when 
Absorbed in Charcoal. 

It is well known that charcoal, by condensing, has the power of 
bringing about reactions between gases which do not take place 
under ordinary conditions, and it became consequently necessary 
to ascertain if any influence of this kind is exerted on acetylene or 
ethylene when in presence of hydrogen. 

In the use of charcoal for dealing with gaseous carbon compounds, 
an obstacle which is encountered is due to the difficulty of entirely 
removing such compounds as carbon dioxide, water vapour, and 
other readily condensable gases from the charcoal, small quantities 
of such gases constantly reappearing during future use of the 
charcoal. The charcoal used in these experiments was prepared by 
carefully carbonising cocoanut shell, which was then granulated, 
and a small quantity placed in a glass tube. This was exhausted 
for four or five days with a Sprengel pump, and the charcoal heated 
from time to time with a Bunsen flame. Hydrogen was then 
admitted several times, in some cases after cooling the charcoal by 
liquid air, and then pumped off until a high vacuum was obtained, 
, After treating in this manner, some hydrogen was admitted, with- 
drawn after warming the charcoal, and, on analysis, still found 
to contain 1 c.c. of carbon dioxide. 

A number of experiments were carried out, in which mixtures of 
acetylene or ethylene and hydrogen were left in contact with 
cocoanut charcoal at different temperatures. The reaction between 
these unsaturated hydrocarbons and oxygen was investigated in 4 
similar manner. The results showed that the reaction between 
acetylene and hydrogen, when occluded in charcoal and heated a 
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} 0 O__ 2 OO°, leads to the formation of ' ethylene in quantities not 
exceeding about 2 per cent., and an amount of methane which is 

smaller than this. 

In presence of oxygen, acetylene and ethylene are partly oxidised 
at about 20G C , but only slightly, if at all, at room temperatures. 
Exact measurements of the amount of carbon dioxide present when 
only in small quantities was prevented by the difficulty of com- 
pletely removing this gas from the charcoal after each experiment. 
The results show that carefully purified cocoanut charcoal can, 
without appreciable error, be used for the fractional separation of 
hydrocarbons in presence of hydrogen. 

After these preliminary experiments, use was made of the circula- 
tion apparatus described above, and shown in Fig. 2. If the inter- 
mediate formation of acetylene or any other stable hydrocarbon 
takes any part in the yield of methane, then by continuously 
circulating the gases through the reaction vessel and through the 
cold charcoal tube, any such compounds will be partly or entirely 
condensed, and after a sufficient quantity has collected, can be 
removed and analysed in the usual manner. 

Experiments were, in this way, carried out at various pressures. 
If acetylene plays any part in the reaction, it follows that by 
working at a lower pressure the ratio of the less condensed molecule 
acetylene to the more condensed methane will be higher than at a 
higher pressure. The pressure of gas in the reservoir R (Fig. 2) 
and in the charcoal was usually higher than atmospheric, to enabje 
more efficient condensation, and to obviate leaks through the rubber 
stoppers at the base of the reservoir. 

Purification of Charcoal . — In order to remove the last traces of 


acetylene from the freshly prepared charcoal, it was found necessary 
to exhaust to the lowest possible pressure for a period of several 
days, occasionally heating and admitting hydrogen. It is probably 
not at all possible to remove all the water vapour and denser hydro- 
carbons. After the purification treatment, none of the latter were 
evolved, however, with the gases during subsequent experiments, so 
that their presence ditl not interfere with the measurements. 


In the experiments of this series, very particular precautions were 
taken to obtain the carbon in the purest condition. In addition to 
the usual preliminary purification, only carbon was taken which had 
been used for a long interval in previous experiments, where it had 
undergone prolonged heating in hydrogen. 

The experiment below is described in some detail, as it is typical 
of the remainder in this series. 


Expt. 1.— The carbon rod (7 cm. x 4 mm.), which had been coated 
^ith platinum, was heated for five and a-half hours at 1400° in 
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: •** ' ;*>. -■ . '4 

hydro c a pressure of 12 to 14 cm. Tie pressure of gas in th, 
mercury reservoir (E) was kept at 74 cm. (in. all subsequent erperj. 
ments this was kept at 77 cm.). The speed of circulation of th e 
gas was arranged so that the volume in the vessel was renewed 
every two minutes. The total volume of gas circulated through the 
charcoal and measured at N.T.P. was estimated at 38 litres, a 
quantity of hydrogen was then removed from the charcoal while 
still at -180°, until the pressure was reduced to 2. cm. The liquid 
aitoaround the charcoal was then replaced by ether and carbon 
dioxide at -80°, and 720 c.c. of gas removed, which reduced the 
pressure to about 1 cm. Moat of the hydrogen was removed from 
this gas by condensing with palladium foil, and the residue found 
to contain 6*23 c.c. of methane and 2*10 c.c. of carbon monoxide. 


After warming' the tube to room temperature, 22*5 c.c. more gas were 
.withdrawn (the last portions being obtained by warming to about 
200°). This last sample was found to contain 1*15 c.c. of ethylene, 
0*72 c.c. of carbon monoxide, and 3*95 c.c. of methane, and no 
other hydrocarbon. The total gas condensed therefore contained: 
CH 4 , 1018 c.c., or 0*026 per cent, of whole. 

CeH 4 , 1*15 c.e., „ 0*003 
CO, 2*85 c.c., „ 0*007 


The experiments in this series can be represented in tabular form 
as follows : 


Total 

volume 


No. of Temp. 

Pressure 

Duration 

of 

of gaa 
circulated 

Percentage composition of gas, 

experi- 

of 

of gas 

experi- 

(litres 

c* 


C.H* 

— ' 

ment. 

carbon. 

(cm.). 

ment. 

N.T.P. ). 

CH 4 . 

c 2 H 4 . 

CO. 

4. 

1200° 

7—30 

4 hrs. 

26 

0-049 

0-0005 

nil. 

O'Ol 

2. 

1225 

50-60 

10$ „ 

80 

0010 

0-00014 

nil. 

0-04 

1. 

1400 

12-14 

H „ 

38 

0-026 

0-003 

nil. 

-- 

3. 

1400 

10—25 

9 » 

31 

0-039 

0 002 

nil. 

— 

5. 

1650 

7-30 

11 v 

10 

0-1104 

0-0025 

0 012 

— 

6. 

1800 

76 

7 mins 

2 ‘5 

— 

0-052 

0-024 

o-ll 


Experiments 2 and 6 were conducted with pure carbon, and the 
others with platinum coated rods. In Nos. 3 to 5, the same carbon 
rod was used. 

Blank Experiments . — Experiments were made to ascertain the 
extent to which impurities in any part of the apparatus, such as 
vapours from tap grease or wax, might have contributed to the 
hydrocarbon formation in any of the present work. Tor this 
purpose, use was made of a platinum strip, instead of carbon, and a 
complete experiment carried through, as in part III above, and 
another as in part I. It was found in both cases that the amount 
of methane was lees than 5 per cent, of that obtained when using 
carbon under the same conditions. 
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Part IV .—Bate of Reaction of Acetylciie and Ethylene' laith 

Hydrogen,'. and Vatt' of Decomposition of Methane at vari&ufr 

temperatures. 

In the present work, which extends some preliminary" measure 
me nts already made by one of us (Trans., 1910, 97 , 508), a simple 
means was devised to follow continuously the course of the reaction 
between acetylene and hydrogen, and the measurements fter£ 
extended to thcFreaction between ethylene and hydrogen. 'The 
rate of decomposition of the methane formed into carbonisind 
hydrogen could also be observed. 

"Apparatus. — A porcelain tube of 2 cm. internal diameter and, 
60 cm. long was arranged inside an electrical wire resistance furnace, 

30 that the tube could be heated to any temperature up to 1200 °, 
which could be read by means of a thermocouple placed alongside., 
The tube was provided with a manometer, and gases could be intro- ‘ 
duced at one end and removed at the other by means of a Topler 
pump, whereby the tube could be exhausted. Jh 

A mixture of the hydrocarbon and hydrogen could be admitted, / 
and in virtue of the volume change, the reaction could be followed * 
by the change of pressure indicated by the manometer. Accurate 
Measurements could thus be made of the relative rate® of the forma- 
tion of methane from hydrogen and acetylene, or ethylene, and of 
its decomposition; thus, in the case of acetylene and hydrogen 
reacting according to the equation C 2 H 2 + 3EL>=2CH 4 , or 
CjHj + Hj= C + CH^, 

the methane formed is, in either case, equal to the contraction.. 
When all this methane is decomposed, the volume will again assume 
its original value. It was found that this second change, the decom- 
position of methane, was very slow compared with the first, so that 
the first could be measured independently of the second without 
appreciable error. 

The acetylene used was prepared from calcium carbide, and, after 
washing through concentrated potassium hydroxide solution, was 
liquefied by liquid air, redistilled, and then collected over a heavy 
oil in a gas-holder. A sample of the gas was analysed, and found 
to contain 95‘5 per cent, of acetylene. This and another holder 
filled with hydrogen were placed in connexion with the porcelain 
tube, and, after exhausting, either gas could be admitted to the 
heated tube and the volume ascertained by reading the manometer. 

The temperature of the tube was kept constant to within about 
10 ° throughout the experiment. 

The pressure at first was always atmospheric, and the course of 
the reaction could be followed by the rise of mercury in the mano- v 
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meter. After a definite; period, the remaining gas was removed and 
submitted to analysis. 


Expt. 1. — Temperature 720°. G,H a =21; H 2 -79* 


Time (mins. ) 

Pressure (mm. ) 


0 5 8 13 16 18 21 

760 717 702 686 677 672 668 


Final composition of gas, C 2 H 2 — 9’5; C 2 H 4 — 2 0 ; CH 4 _ loo. 
Contraction =12 per cent. 


Expt. 2. — Temperature 980°. C 2 H 2 — 26'7; H 2 — 73’3. 


Tims (mins.) ; 0 12 3 6 

Pressure (mm.) ... 760 733 725 718 /03 

Final composition of gas, C 2 H 2 ”3'08; 
00=2*9. Contraction =10’1 per cent. 


17 28 39 40 
682 68 2 683 683'5 

C 2 H 4 =0‘56; CH 4 =1V9; 


Expt. 3. — Temperature 745°. C 2 H 2 =24‘8; H 2 =75‘2. 


Time (mins.) 

Pressure (mm.) ... 


0 1 3 6 10 16 25 40 
760 747 730 714 697 680 662 648 


143 

612 


183 188 283 
610 610 607 


Final composition, C 2 H 2 =1’91; C 2 H 4 = 1’0; CH 4 — 16‘9; CO-0'8. 
Contraction = 20 per cent. 

No other hydrocarbons but the above were found in any of these 
experiments. 

Reaction- between Ethylene and Hydrogen . — This was investi- 
gated in the same manner as above. 

The ethylene used for this purpose was of 98 per cent, purity. 


Ex-pt. 1. — Temperature 860°, C 2 H 4 =32 j H 2 — 68. 


Time (min. ) 0 2 3 

Pressure (mm.) ... 760 742 739 


4 8 12 18 28 32 40 

735 722 711 707 703 702 702 


Final composition, C 2 H 2 , nil ; C 2 H 4 — 8‘5; CH 4 -8'3; CO -4 5. 
Contraction = 7 ‘ 6 per cent. 


Expt. 2. — Temperature 1000°. C 2 H 4 =32; 0^=68. 


Time (mins.) , 
Pressure (mm.) 


0 3 10 20 30 40 50 60 70 80 90 100 
760 733 714 710 711 714 715 716 718 718 719 720 


110 

721 


Final composition, C 2 H 2 , nil; C 2 H 4 — 3*5; CH 4 — 12 3; CO -3 6. 
Contraction =5‘5 per cent. 

These results show that at temperatures between 700° aDd 900 
acetylene reacts with hydrogen to give methane and ethylene. T«e 
amount of methane formed, as ascertained by analysis, was foun 


■ The composition of the gases is given in percentages. 
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to correspond approximately with the ccn^rrurtion, as would follow 
from either of the reactions below: 

(а) GjHg -t- Hj = CH # + C, 

(б) CjH^ + 3HJ = 2CH 4 . 

The amount of methane formed, however, was always considerably 
less than the loss of acetylene. This loss could not have arisen from 
the decomposition of the methane at first formed, as this reaction 
was found to be extremely slow, even when large quantities of 
methane were present. Consequently, even assuming all the 
methane to have been formed according to equation (a), some of 
the acetylene must have undergone decomposition according to the 
equation C^Ho^HC -f- hb, and a similar decomposition with the 
ethylene (compare Bone and Coward, Trans., 1908, 03 , 1197). 

It is also seen from these results that, in thB form of apparatus 
used, in which about one-half of the total volume of gas was heated 
to the particular temperature, the decomposition of acetylene in 
presence of hydrogen into methane and into carbon and hydrogen 
takes place at 720° to the extent of one-half in about twenty 
minutes. At 980° seven-eighths is similarly decomposed in forty 
minutes. The reaction between ethylene and hydrogen also takes 
place at about the same rate. The decomposition of methane into 
carbon and hydrogen, on the other hand, was too slow to be measured. 

It follows from these measurements that in the experiments made 
on the synthesis of hydrocarbons by the circulation method 
(p. 1802) at temperatures below 1200—1300°, the acetylene or 
ethylene would be separated largely as such. Sufficient time had 
not been allowed for the formation of the quantities of methane 
obtained from the observed amounts of ethylene and acetylene. 
Consequently, most of the methane which was formed in these 
cases, and which was always largely in excess of the other hydro- 
carbons, must have arisen directly from the elements, or else 
through the intermediate formation of some hydrocarbon at present 
unknown. 

At the higher temperatures of 1500° and upwards, the ethylene 
present would certainly account for most of the methane observed. 

These results further show that the presence of ethylene will play 
a very large part in those experiments in which hydrogen was left 
m contact with the heated carbon over a long interval, even at 1200° 
(parts I and II). The amount, of methane, on account of its com- 
paratively great stability, would be raised above the equilibrium 
quantity at the temperature of the rod, on account of the polymer- 
ration of the traces of ethylene formed with hydrogen in the cooler 
parts of the vessel. 

The formation of methane from acetylene and hydrogen as con- 
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ducted with" the hs»ft^poroel«iu tube is; ni;iutweetiag 
of an intermediate product arising in quantities much larger tha a 
are permanently stable at the particular temperatures used. 

. . The above work, which has demonstrated the synthesis of methane 
mnd also of ethylene at temperatures from 1200° upwards, sffl 
leaves undecided the question of the equilibrium between methaii, 
and hydrogen, and shows that this cannot be ascertained in tie 
form of apparatus hitherto used. 

-'Berthelot, using a method in which the whole of the reacting 
substances were at a uniform temperature, could detect no hydro 
carbons at 1200 — 1300°, but the porosity of the vessel probably 
led to their oxidation. 

, Summary of Results and Conclusions. 

The reaction between carbon and hydrogen ha3 been investigated 
by quickly removing the products from the neighbourhood of the 
heated carbon, and circulating the gas in large quantities through 
charcoal cooled by liquid air. Any traces of hydrocarbons OTret 
thus retained in the charcoal by condensation, and afterwards 
analysed. At a temperature of 1200°, and at pressures from 
10 to 60 cm,, carbon was found to combine with hydrogen to give 
methane and ethylene, the rate of formation of the latter being 
about 1/ 100th that of the methane. The amount of acetylene 
formed at this temperature is very much less, and conld not he 
detected. 

Measurements which were made of the rate at which acetylene 
and ethylene react with hydrogen to give methane, show that the 
amount of the latter hydrocarbon formed in these circulation 
experiments could not all be attributed to the initial formation of 
ethylene. At higher temperatures the ratio of ethylene to methane 
increased, at 1400° the amounts found being in the proportion of 
1 to 10. In this case the amount of methane formed from ethylene 
would, of course, be much greater than at 1200°. 

At 1650° methane, ethylene, and acetylene are obtained, and, as 
at higher temperatures, the quantity of ethylene formed is about 
twice that of the acetylene. 

Palladium in contact with the carbon was found to assist 
catalytically the for [nation of methane to the same degree as 
platinum, whilst silicon had no appreciable effect. 

It was found that the presence of a highly charged electric Held 
^surrounding the cagbon made no difference to the rate, of formation 
K>f methane at temperatures between 1200° and 1600°, so that no 
^implication is produced in the reaction by ionisation from heated 
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CJU3e( J by csrBon T#|>our auBiling traa (me rod and' reacting 
tic cooler parts of the vessel, or minute particles of carbon are 
ssibly dispersed from the rod and act similarly. 

The formation of ethylene which has not before been observed, 
jr suspected at these low temperatures, has, in this work, been' 
■tseted at 1200°, and at 1400° it is comparable with the methane 
irmed- The equilibria between the different hydrocarbons and 
pdrogen are now being investigated by the use of high gaseous 
ressuree. 

Part of the incidental expenses of this research have been borne 
a grant from the Research Fund of the Chemical Society. 

Eiscteo-Cbbiiioal Labokatokt, 

The University, Manchester. 


CCVv — Decomposition of Dry Ozone. 

By David Leonard Chapman and Herbert Edwin Jones. 

peculation on the cause of the influence of moisture on chemical 
bang© may be said to have been started by H. B. Dixon’s announ.ee- 
lent of the striking fact that an otherwise explosive mixture of 
irbon monoxide and oxygen will not inflame after it has been 
ioroughiy desiccated by long exposure to phosphoric oxide. The 
iterest taken in this problem has, in the meantime, been main- 
lined through the discovery (chiefly by Dixon and his pupils) of 
umeroua other examples of water promoting chemical change, 
f. B. Baker, in particular, has submitted the question to a most 
xhausfcive examination, and the information gathered by him has 
ffved to demonstrate the supremely important part played by 
loisfcure in chemical changes of the most varied types. Yet owing, 
o doubt, to the difficulty of obtaining quantitative information 
earing on the subject, the phenomenon still remains, in the opinion 
f many, a mystery. No general hypothesis has, so far, gained 
niversal acceptance. H. E. Armstrong, who holds firmly to 
araday s view that chemical change is essentially electrolytic in 
haracter, advances the explanation that water introduces into the 
astern the possibility of electrolytic and reversed electrolytic pro- 
sses taking place,* J. J. Thomson postulates in the moist gas the 

% electrolysis the author clearly contemplates a process differing in one 
sential particular from that which is commonly understood by the term, 
ec ro ysis, in its accepted and perhaps restricted sense, can proceed only so long 
a transference of electrons is rendered possible through the agency of a 
VOL. XCIX. g G • 
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presence of minute drops of water, in the vicinity ol which (o*^ 
to the high specific inductive capacity of water) the electroetatie 
forces that bind the atoms together are diminished. Dixon favour 
for the present, less general explanations, based on chemical facta 

In attempting to picture the mechanism of a chemical ch M g, 
on which water exerts an accelerative effect, it must be boric in 
mind that in some few cases of chemical change this agent appe® 
to play an unimportant r61e. : 

As examples of such actions, the following may be cited: 

(a) A dry mixture of cyanogen and oxygen inflames as easily & 
a mixture of the same composition containing moisture (H. B. Diron, 
Trans., 1886, 49, 384). 

(5) The dried halogens attack mercury with facility (W. A 
Shenstone, Trans., 1897, 71, 471.) 

(c) Thoroughly desiccated ozone is much less stable than the moist 
gas (W. A. Shenstone, loc. cit.) 

It is manifest that a more exhaustive examination oi sad 
exceptional casee might, by shedding a fresh light on a relatively 
neglected aspect of the problem, indicate the right course to be , 
taken in future attempts to discover a solution. The last of tie 
cases quoted above has already received some attention at our 
hands, and in this research its investigation has been further 
pursued. 

As stated above, Shenstone, in 1897, showed that dry ozrae ia 
so unstable that it cannot be prepared from pure oxygen, desiccatal 
with phosphoric oxide, by the silent discharge in the ordinary my. 
Moreover, the stability of ozone was found by him to decrease as 
the amount of moisture in the oxygen from which it was produced 
was diminished. The conclusion was therefore drawn that moisture 
inhibits the reverting of ozone to oxygen. Armstrong maintained 
that the peculiar instability of dry ozone, observed by Shenstone, 
was not caused by the absence of moisture, but was due to tie 
presence of oxides of nitrogen (formed by the continuous action 
of the discharge from adventitious nitrogen contained in the 
oxygen), which, as Andrews had shown, immediately destroy ozone 
The probability of the truth of Armstrong’s contention is supported 
by tike following considerations. 

If, as Shenstone asserts, water vapour inhibits the reverting o 

conductor of the first class; whereas electrolysis in the sense in * “ 
employed by Armstrong denotes a process in which the transference o 
takes place in a molecular grouping across ultramicroscopic d J 8ta ™* 
the intervention of a metallic candnctor. The process conceived y 
manifestly more sensitive to changes of temperature than ordinary electro j 
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6 to oxygen, fyfe fact is a unique example of a new type of 
3 1 sis— real negative catalysis. There is no established case of 
■ubstance per it hindering the progress of a spontaneous chemical 
The socalled negative catalysts operate by modifying an 
enw which promotes the change.* 

Ozone dried with concentrated sulphuric acid, does not become 
3 re Stable on its being saturated with water vapour (see Chapman 
d Jones, Trans., 1910, 97, 2463, and other publications referred 

in the paper). 

X point in Armstrong’s explanation of Shenstone’s result needs , 
irfcher investigation. The explanation assumes that oxides of 
trogen are generated by the discharge with greater facility when 
ie’ga6 is dry. A few simple experiments will serve to demonstrate 
iat this assumption is true, and to indicate the reason for the fact 
sumed. 

Experiment Z.f— Oxygen dried with sulphuric acid was passed 
trough a Brodio ozone generator in action, and then through a 
, n g horizontal tube, bent downwards about six inches from its 
id to permit of the exit being immersed in water. For about 
ght minutes the ozonised oxygen which had bubbled through the 
ater was quite clear, but after that time it began to be filled with 
6ne mist, which gradually increased in density. On warming the 
orizontal glass tube, a dense cloud was formed above the surface 
E the water. The ozone manifestly contained some hygroscopic 
distance, which condensed in a film on the surface of the glass and 
'as volatilised on being warmed. 

Experiment II. — A wash-bottle, containing concentrated sulphuric 
cid, was inserted between the ozone generator and the horizontal 
lass tube'. This effectually prevented the formation of a cloud in 
he ozonised oxygen above the water. 

Experiment III. — Dry air, mixed with a little nitrogen peroxide, 
ran passed through water. No cloud was formed. The hygro- 
topic substance in question is not nitrogen peroxide. 

| Experiment IV . — Dry air, containing a little nitrogen peroxide, 
fas allowed to mix with ozonised oxygen, and then passed through 
later. An extremely dense cloud was instantly formed. The 
; * Inhibitors are apparently divisible into three classes : 

i (a) Photochemical inhibitors the action of which seems to be due to their 
boperty of modifying the energy which is the cause of chemical choDge (Burgess 
bd Chapman, Trans., 1906, 89, 1399 ; Chapman and MacMahon, Trans., 1909, 
p, 135, 959, 1717 ; 1910, 97, 845 ; Chapman and Gee, this vol., p. 1726), 

| ( t > } Inhibitors the action of which depends on their combining with a positive 
Itaiyst 

(e) Inhibitors which “ poison ” a solid catalyet (Bredig and others), 
ft In performing these experiments one of us was assisted by Mr. Edwin 
Munson.’ 


6 c 2 
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hygroscopic substance, is probably a compound prodded by thj 
action of ozone on the nitrogen peroxide, and is moat likely njy 

Acid 41 

Experiment F.— The cloud produced when ozonised oxygen » a 
passed through water was collected in moist glass wool. Thewata 
in the glass wool was found to contain nitric acid, but no nitroui 


“b in obvious from the above experiments that in the presence <f 
moisture the nitrogen peroxide is removed from ozonised oxyg,, 
,as nitric acid, which condenses on the surface of the glass, and thi 
"the oxides of nitrogen are completely eliminated by the gas being 
brought into contact with concentrated sulphuric acid, bo that ti» 
respective causes of ozone, prepared from moist oxygen, being mo» 
stable than that formed from the dry gas under similar conditim, 
and of ozone generated, according to the recommendation of Erodi^ 
in the presence of concentrated sulphuric acid, being in a condifa 
of maximum stability are no longer matters of doubt. 

The ozonised oxygen employed by us in all our experiments t* 
been collected in vessels containing concentrated sulphuric acid, and 
has been left in contact with the acid for several hours before m 
We have already shown that the stability of ozone in a mixture i 
ozone and oxygen, treated in the above manner, is not mere*! 
nor appreciably decreased when the mixture is saturated with wata 
vapour. Shenstone’s statement that moist ozone is more stable that 
the partly desiccated gas is therefore incorrect ; but it cannot, as jet 
be affirmed that the presence of a very small quantity of waUd 
vapour is not essential to the progress of the change. The W 
statement could, it is true, be made if it were known to be general 
the case that the concentration of the water vapour and the nfc 
of change were proportional in those changes for which water 
is supposed to he necessary. From analogy, we should expects! 
a relation to hold. It is, however, possible, and has been M 
sionally assumed to be true (on grounds that are quite msn&. t 
however) that the rate of change rises very rapidly from 
limiting value as the concentration of the water vapour is met , 
or, in other words, that the maximum effect can be obtain^ ? 
tbe addition of a small amount of vapour. If such were 
it might he found that, although two samples of ozone, 
one had been dried with concentrated sulphuric acid, an ( 

saturated with moisture, reverted to oxygen at the • 
specimen of the gas, dried by long exposure to 
would prove to possess enhanced stability. Expen 
with the object of testing this possibility will be described later. 
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The Preparation of Pare Photphorie Oxide. 

The purification of phosphoric oxide by the distillation of the 
mde oxide in oxygen is both tedious and expensive. The yield 
i small, and the Jena-glass, after having been once used for the 
,arpose, is completely destroyed. We find that the puTe oxide can 
e prepared with little trouble and much less expense by the burning 
f phosphorus in air if certain precautions are taken to ensure 
omplete oxidation. The apparatus we use for this purpose is 
epicted below (Fig. 1). 

Two wide pieces of Jenarglass combustion tubing are fuBed, as 
town in the figure, to a long, narrow piece of tube C of the same 
ind of glass. Into the tube 0 a spiral of platinum wire is inserted, 
he section of the combustion tube, marked A, encloses a hard 
lass tube D, which is closed at one end, and drawn out at the 
ther to a narrow opening. This tube is filled with amorphous 

Fig. 1. 


« 

« 


[ 

ihosphorus. A tube E of soft German glass is inserted into B 
rnd held in position by a tightly fitting rubber band F. F, contains 
r plug of glass wool X, in order to prevent the finely powdered 
aide which collects in E from passing further along the tube. The 
ube C is heated to bright redness by means of the furnace, a rapid 
urreut of dry air being drawn through it with the aid of a pump 
onnected to E. The temperature of the phosphorus in the vessel D 
i then very gradually raised until the vapour escapes and hums 
t the narrow aperture. By regulating the temperature, the size 
f the flame of burning phosphorus is kept quite small. If the 
ombustion of the phosphorus is not too rapid, and the supply of 
ir or oxygen is not deficient, the lower oxides of phosphorus are 
Completely oxidised as they pass through the heated tube 0, and 
he solid oxide which collects in the tube E answers to all the' tests 
or purity given in Shenstone’s paper. As Jena combustion glass 
s not attacked by the vapour of phosphoric oxide, the tube can be 
ised many times for the same purpose. It is possible that the 
'latmum spiral might be dispensed with. 
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Comparison of the Rate of Decomposition of^thorougMyduiccattd 
Ozone with that of Ozone dried with Concentrated Sulphuric 
Arid. 

The oxygen and ozonised oxygen were prepared and collected ae 
described in our previous communication. 

The tubes in which the ozonised oxygen was heated were con- 
structed out of Jena combustion glass. Before being filled, they 
were thoroughly cleansed and dried, all the usual precautions being 
taken. Two tubes, A and B, as set up for the purpose of filling, 
are represented in Fig. 2. Each tube is provided with a side-tube 
E and F. Through one of these, say E, a plug of phosphoric oxide 
is introduced, and both the side-tubes are then closed in a similar 
manner by fusion with the oxy-hydrogen flame. Oxygen is then 
admitted to the apparatus through the tap X. The oxygen passes 
by way of the ground-glass connexion T through the capillary tube 


Fig. 2. 



a into A, and thence through the capillary tube b into B ; it escapes 
through the capillary tube c, the end of which dips under con- 
centrated sulphuric acid. After all the air has been displaced by 
oxygen, the ozonised oxygen is permitted to enter, sufficient being 
passed through to ensure of the gas in A being of the same com- 
position as that in B. The tubes a, 6, and c are then closed before 
the oxy-hydrogen blowpipe at the constrictions shown in the figure. 


Both receptacles were then kept in the dark for periods of time 
varying in the separate experiments from ten days to six weeks.* 
To decompose the ozone, the tubes are held in a vertical position 
with the side- tubes E and F below, and the top portions v indicated 
in the figure by dotted lines, surrounded with metal jackets (similar 
to those described in our previous papers), through both of which 
steam is passed for the same length of time. The time of heating 
varied from thirty minutes to one hour, these limits being selected 
. because previous experience had shown that the proportion of o zone 
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destroyed would, under the 'conditions; of, experiment, then' lie 
between one-liilf and three-quarters of that originally present.''. 

To analyse the contents of a tube, the gas was slowly driven out 
0 { the tube through a neutral solution of potassium iodide by a 
current of carbon dioxide, and after the solution of potassium 
iodide had been mixed with a little dilute sulphuric acid, the 
liberated iodine waa titrated with a standard solution of sodium 
thiosulphate. Tho volume of each tube was measured after the 

experiment. 

Experiment I. — The first pair of tubes, after they had been left 
in the dark for a fortnight, were, completely immersed in a bath 
of boiling water for half an hour. On analysis of the contents, the 
tube in which the anhydride was enclosed was found to contain 
only half as much ozone as that in the other. That this result 
was due solely to the catalytic influence of the phosphoric oxide on 
the decomposition of the ozone is amply demonstrated by subsequent 
experiments. 

Experiment II . — This experiment waa performed in order to 
discover if the difference in the rates of decomposition in the two 
tubes due to the catalytic influence of the drying agent is sufficient 
to cause the percentage composition of the mixture in the one tube 
to be appreciably different from that in the other after the tubes 
had been left in the dark for three weeks. The contents of two 
tabes which had been left in the dark for the stated time were 
analysed, and the following results were obtained : 

Tube A (containing drying agent). 


Ozone corresponding with iodine liberated = 0'00564 gram. 

Volume of tne tube = 63 c.c. 

Ozone per litre = 0 ‘0895 gram. 


Tube B. 


Ozone corresponding with iodine liberated... = 0 00450 gram 

Volume of tube = 55 c.c. 

Ozone per litre = 0*0818 gram 


The proportions of ozone in the two tubes are sufficiently close 
to show that the catalytic influence of the drying agent on the 
rate of decomposition of ozone at the ordinary temperature can be 
ignored. Experiment I, however, demonstrates the necessity of 
leaving the phosphoric oxide unheated. In the subsequent experi- 
ment therefore only the portions of the tubes above the side-tubes 
were beated in the steam-jackets. As the tubes were almost exactly 
snmlar, the proportion of hot to cool gas was approximately tne 
same in both. The results are tabulated on p. 1818. 
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Time of 

Ozone 

# ... ’ V 


: r - Number of ■ 

Time of' 

heajau*. 

found. 

VOlfinef- 

per litre. 

•experiment, 

drying 

(minutes). 

(gram), 

* MV ■ 

(gram). 

I. dry 

3 weeks 

30 

0-0031 

64 

0-0484 

not dry r 

— v 

~ 

0-0027 

58 

0-0486 

II. dry 

3 weeks 

30 

0-00268 

55 

0-0487 

not dry 

— 

— 

0*00274 

56 

0-0490 

III. dry 

10 days 

45 

0-00479 

65 

0-0737 

not dry 

— 

— 

0-00407 

54 

0 0754 

IV. dry 

2 weeks 

60 

0-00377 

64 

0 0588 

not dry 

— 

— 

0 00379 

59 

0-0642 

V. dry 

2 weeks 

60 

0 00443 

57 

0-0777 

not dry 


— 

0-00435 

55 

0-0791 


We deduce from former experiments that the amount of ozone < 
the heating would vary in the separate experiments from a little less than one-half 
to three-quarters of that initially present. 


In our opinion, this investigation shows, with a degree of proba- 
bility that almost amounts to certainty, that small quantities of 
water vapour do not exert an influence on the thermal decom- 
position of ozone. For if ozone ceases to decompose when it is 
absolutely deprived of moisture, it is almost incredible that there 
should not be a greater difference than is possible from the results 
of this and the previous research in the ratio of decomposition of 
the gas dried with phosphoric oxide, on the one hand, and saturated 
with water vapour, on the other. 

The fact established in our last paper that, by increasing the 
partial pressure of the oxygen mixed with the ozone, no alteration 
in the rate of decomposition of the latter results, shows that the 
oxygen used in the experiments contained no catalyst for the 
change. That a catalyst was adhering to the inner surface of the 
glass and was volatilised when the tubes were heated to 100° is 
also improbable, firstly, because the tubes were strongly heated in 
a current of dry air before being filled, and secondly, because the 
presence of such a catalyst would have been indicated by discordant 
results. The experimental evidence favours the view that the 
decomposition of ozone can proceed by itself, without the inter- 
vention of any other substance. 

Th^riew expressed by Dixon years ago, and later supported by 
Shitustone, that some chemical changes can proceed without the aid 
of water, receives from this research substantial support. Further- 
more, the work being quantitative in character, it enables us to 
take a step forward by expanding Dixon’s conclusion with the 
.statement that in one chemical change, at least, not only is the 
presence of water unnecessary, but it attended by an inappreciable 
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To prtrt'ent^mi»qnderstariding, it may be weft to point out (hat 
this research fs^no ground for the" conclusion that water is not a 
w ak catalyst for the decomposition of ozone. There are, on the 
contrary, strong reasons for thinking that it may he. Ozone, when 
;t is passed into concentrated aqueous potassium or sodium 
hydroxides at a low temperature, furnishes yellowish-brown solutions, 
which are very unstable, rapidly evolving oxygen when the tem- 
perature is raised. The acidified yellow solutions do not contain 
hydrogen peroxide. In all probability therefore the solutions 
contain salts of a weak acid of the composition expressed by the 
formula H 2 0,fi0 3 . It is by no means improbable that it is the 
ionised portion of the salt which is unstable, and that the changes 
ia the solution can accordingly be represented by the equations: 

20H' + 20 S — 2H0/ — H 2 0 + 30 2 , 
it being assumed, for the sake of argument, that the ions contain 
but one molecule of ozone. If the above view of the decomposition 
of ozone by alkalis is correct, water and even steam must in some 
measure accelerate the reverting of ozone to oxygen. In the presence 
of moisture, most of the ozone is destroyed, however, without the 
assistance of the water, the number of hydroxyl ions being so small 
that their catalytic effect cannot be detected. It being assumed 
that the law of mass bolds, the rate of decomposition of ozone would 
then be given by the equation : 

^1 = W+W[OH], 

in which A and B are constants. In the above equation, the last 
term must be supposed to be negligible owing to the finite value of 
B and the infinitely small value of [OH]. 

The Sir Leoline Jenkins Laboratories, 

Jesus College, Oxford. 


CCVI . — The Acid Character of Gallotannic Acid. 

By Ramni Paniker and Edmund Stiasnv. 

In spite of the large amount of experimental data which has 
accumulated on the subject of late, the chemical constitution of 
gallotannic acid is not settled beyond controversy. The problem 
naturally resolves itself into the following questions : 

1. Is gallotannic acid a single substance or a mixture ? 

■ft S ft &cid, that is, one containing a free carboxyl group ? 
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1 3. How is the optical, activity- tofte 'accounted tor* ^ 

As to its homogeneity, different authors assume -that it is a 
mixture of closely allied substances. Walden (Ber., 1897, 30, 3161) 
drew the above conclusion by studying its dialytic behaviour and 
the properties of the different products obtained by fractional pre- 
cipitation. He also observed different optical activities for the 
various samples purified by different methods (compare Rosenheim 
and Schidrowitz, Trans., 1898, 73, 885 ; Dekker, Ber., 1906, 39, 
2497; and Nierenstein, Chen i. Zeit., 1909, 33, 126). Aweng (Rev, 
Int. Falsif., 1898, 11, 29) arrived at the same conclusion by study- 
ing its condensation products with formaldehyde. By means 
of capillary analytical experiments, Kunz-Krause (Sckwtk 
Wochensch. Chem. Fharm., 1898, No. 38) found that a 5 per cent, 
aqueous solution of pure gallotannic acid gave two distinct capillary 
zones, leading him to the same conclusion as the previous authors 
Finally, Nierenstein (Bar., 1905, 38, 3641; 1907, 40, 917; 1908, 
41, 77, 3015; 1909, 42, 1122, 3552; 1910, 43, 628; Chem. Zeit., 
1907, 31, 72; 1909, 33, 15) explains the properties of gallotannic 
acid as due to a mixture of digallic acid and leucotannin. 

As regards the acid character of gallotannic acid, expressed by 
the presence of a free carboxyl group in the well-known Schiff’s 
formula, C 6 H,(0H) 3 -C0-0-C 8 H s (0H) 2 -C0 s H, several authors hold 
different views on the subject. Thus Bottinger (Ber., 1884, 17, 
1503) found that benzoylgallotannic acid is insoluble in alkali. 
Dekker (foe. cit.) showed that the acetyl compound was insoluble 
in excess of 17-sodium hydroxide even on boiling. Dekker therefore 
argued that no free carboxyl group could be present in the 
molecule, and cites the work of Walden (Ber., 1898, 31, 3170), who, 
from his electrical conductivity experiments, found such low figures 
for the affinity constant that he assumed gallotannic acid to be of » 
non-electrolytic nature, the small experimental figures being ascribed 
to impurities. 

Th§ present paper deals, mainly with the acid character of gallo- 
tannic acid, but the question of its homogeneity is also considered. 


Experimental. 

The determination of the hydrion concentration of gallotannic 
acid was carried out by Fraenkel’s method ( Zeitseh . ‘physikal. Chem., 
1907, 60, 202), -which is based on the evolution of nitrogen from 
,-diazoacetic ester, due to the catalytic influence of hydrion? : 

H . N 2 :CH-C0 2 Et + HgO = OH •CH 2 -C0 2 Et + N 2 . 

IJ In investigations of a like nature (Spitalsky, Zeitseh. anorg. 
tChem., 1907, 54, 265; Holmberg, Zeitseh, 'physikal . Chem.) 1908, 
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62, 726), this ‘method ha* given very satisfactory and concordant 

results* 

The velocity of the reaction is calculated from the volume of 
nitrogen evolved at definite intervals of time: 


where 


k - 


1 


0 - 4343 * 




£ ss total value of nitrogen corresponding with a given concen- 
tration of the ester; 

x- volume of nitrogen evolved in time t. 

The use of a glass flask was precluded by the appreciable 
neutralisation of hydrogen ions due to the alkalinity of the glass, 
especially in the case of weak organic acids. Quartz was found 
to be a satisfactory substitute for glass, and all recorded experiments 
were performed in a quartz flask. 


Purification of Gallo tannic Acid. 

Method I . — Fifty grams of Kahlbaum's “ extra pure tannic acid ” 
were dissolved in 500 c.c. of water, and precipitated by means of a 
saturated solution of pure sodium chloride. The precipitate was 
repeatedly washed on the filter with the salt solution, again dissolved 
in a small quantity of water, and salted out. This salting-out 
process was repeated half-a-dozen times, and the product finally 
dried in a vacuum at a low temperature. The dried mass was 
then extracted with freshly distilled methyl acetate, the filtrate 
evaporated in a vacuum at the laboratory temperature, and dried 
until free from all traces of the solvent. The sample so obtained 
was by no means free from traces of gallic acid, which are invariably 
carried down with the precipitate during the salting-out operations. 

Method II . — This method was that described by Rosenheim and 
Schidrowitz (Trans., 1898, 73, 882), but depending as it does on 
the phenomenon of distribution of a substance between two solvents, 
it is by no means a^perfect one. 

The small amount of gallic acid which is always left behind in 
the purified sample introduces a greater variation in the degree of 
acidity than in the values obtained by the authors above referred 
to for the specific rotatory power of the substance. 

Method III. — (1) This consisted in neutralisation by means of 
sodium hydrogen carbonate and extraction with ethyl acetate, f 

The commercial product was first purified from all resinous and 

* For the preparation of the diazo-ester and a detailed description of the apparatus 
uRcd, see Klages, Ser. t 1903, 36, 1506 ; Fraenkel, Zeitsch. phyrikal Chem 1902, 
40, 202 ; 1904, 47, 185. 

t This method was suggested to us by Mr. A. G. Perkin, to whom we are 
indebted for the great interest he took in this work. 
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colouring matter by repeatedly shSfang the aceton# solution with 
ether (as’ in method H), and the residue dried '*a» before. Tie 
product so obtained was dissolved in a smgll quantity of water. To 
avoid the presence of any normal carbonate, a current of carbon 
dioxide was passed through a saturated solution of sodium hydrogen 
carbonate for about twenty minutes. The aqueous solution of tie 
tannin was similarly freed from oxygen, and neutralised with tie 
bicarbonate solution until it was faintly alkaline to litmus. 

The solution was then extracted three times with freshly distilled 
ethyl acetate. The extract so obtained was washed with small 
quantities of water until free from traces of alkali, concern 
trated in a vacuum at the ordinary temperature, and pre- 
cipitated by means of pure dry benzene. The white precipitate 
so obtained was boiled with benzene to remove traces of the ester, 
filtered, and finally dried in the vacuum oven for four hours. The 
acidity of the product was then tested. 

(2) The above purification was then repeated, using more of the 
bicarbonate solution, so that the liquid wae more sttongly alkaline 
than in the previous case. The product so obtained was tested for 
acidity. 

(3) Repeating the process of purification for a third time, tie 
aqueous solution of the substance was finally precipitated with tie 
bicarbonate solution, and extracted as before. The product was 
again examined as in the two previous cases. 

(4) The filtrate obtained after precipitation with the bicarbonate 
solution was partly neutralised with hydrochloric acid, and extracted 
with ethyl acetate, washed, concentrated, and finally precipitated 
with benzene. In the place of a white, amorphous precipitate, as 
obtained in the last case, a dark, viscous mass was produced, which, 
when dried, was greyish-white. The acidity of this product was 
also noted. 

Owing to the insolubility of sodium gallate and other allied salts 
in ethyl acetate, this method is an excellent means of purifying 
gallotannic acid. The products so obtained are invariably free from 
even traces of sodium. 


Catalysis of Ethyl Diazoacctaie. 

Weak electrolytes, tested according to this method, yielded the 
following values for k : 
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k. 

.. 0*01337 

Pro toes technic acid 

S-Rasorcylic acid 

Salicylic acid 


.. 0*01122 
.. 0-04999 
.. 0*0751 
.. 0-000081 

Boric acid 


.. 0-000065 


A summary of the result* obtained with gallotannic acid is 
given in table XII. 

The following table gives details of a typical experiment with 
gallotannic acid : 

Table II. 

Catalyst: Gallotannic acid (0'3244 gram); method II; fourth 
purification. 


Concentration of ester, 0'2050 gram in 20'2 c.c. Mean pressure, 
749'6 mm. a=40'28 c,c. (x'—x at N.T.P.) 


(mins.). 

Temp. 

* c.c. 

af c.c.* 

a-af. 

h. 

30 

14-0° 

2-605 

2-41 

37-87 

0-002052 

40 

13-5 

3-60 

3-33 

36-95 

0-002158 

50 

13-5 

4-60 

4-26 

35-02 

0-002236 

60 

13-6 

5-50 

5-09 

35T9 

0-002252 

70 

13-5 

6-40 

5-91 

34-37 

0-002267 

80 

13-5 

7-30 

6-74 

33-54 

0-002289 

90 

13-5 

8-20 

7*57 

32-71 

0-002318 

100 

13 5 

9 TO 

8 40 

31-88 

0-002339 

110 

13-5 

9-90 

9T4 

31-14 

0 002340 

120 

13-5 

,10-605 

9-79 

30 49 

0-002321 

180 

13-5 

11-40 

10-52 

29-76 

0-002328 

140 

13-5, 

12-20 

11-26 

29-02 

0"002342„ 

150 

13-5 

12-85 

11-86 

28-42 

0 002325 

160 

13-5 

13 60 

12-56 

27-72 

0 002336 

170 

135 

14-30 

13-20 

27 08 

0-002336 

180 

13-5 

15-00 

13-84 

26-44 

0-002839 

225 

135 

18-00 

16-62 

23-66 

0-002865 

250 

13-5 

19-50 

18-00 

22-28 

0 002369 

265 

13-5 

20-40 

18-83 

21-45 

0-002377 

280 

13-0 

21-20 

19-66 

2062 

0-002391 

300 

13-0 

22-30 

20-68 

19-60 

0-002396 

330 

13-0 

23-65 

21-93 

18-35 

0-002383 

360 

18-0 

25-05 

23-23 

17 05 

0-002388 


Mean value of £=231 x 10“ s . C H =6 x lO-^.f 


* In calculating this quantity allowance must, of course, be made for the tension 
of aqueous vapour as a; is measured moist. 

+ The value of 0* is calculated by using Fraenkel’s factor for aqueous solutions: 
i/C, = 38 '5. 
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The values of k are 

Table HI. 

compared with the specific rotatory power of 

>ach sample. 

Purification. 

rs .* 

Si 

a + 



2 ® 

i a 

a ° 

Cone, 
in 20 

lc. C.. 

[a]* 7 . Remarks. 

.. i. 

0*322 

328x10“= 8-5x10-“ 

— Rich in gallic acid 

„ II. Jet 

0*322 

422x10-“ 11-5x10-“ 

+ 73 *29° Rich in gallic acid 


2nd 0-33832 240x10-' 6-2x10-' +72‘12 j C °g a ^“ e ^ r “ es ° f 

3rd 0-82888 198x10-' 5-lxlO' 5 +72-37 I Sc “^ ic ,ro ® 

4th 0'3244 231 x10-“ 6-0x10-= +70-90 j S, 2jj e JJjJ f '“” 1 


III. 1st 


2nd 


„ 3rd 


0*33472 224 xlO" 5 
0*30128 148xl0“ 5 
0*31592 112 xlO" 5 


5*8 xlO -6 +5676 
3*8 xlO" 5 +6472 
2*9 xlO" 5 +69*60 


Free from even 
traces of gallic 
acid 

Free from even 
traces of gallic 
acid 

Free from even 
traces of gallic 
acid 


,, „ ex-) (Free from even 

tracted from filtrate VO "3 2 408 214xl0“ 5 5*6 xlO -6 +65*10- traces of gallic 
[HI(4)] J acid 


A Comparative Review of the Different Methods of Purification of 
Gallotannic A cid. 

Method I (Precipitation by means of sodium chloride) is not 
sufficient to get rid of all gallic acid from the commercial sample. 
A sample which was salted out twenty-four times still gave, after 
extraction with ethyl acetate or alcohol, a faint gallic acid reaction 
with potassium cyanide. This fact is clearly shown by the high 
values obtained for k and C H . 

Method II (Unequal distribution of gallic and gallotannic acids 
in ether and acetone) is a tedious one, and it is never possible to 
obtain a sample completely free from gallic acid. It can be seen 
from the tables ' that as the purification proceeds, the velocity 
constant, and consequently the hydrion concentration, both 
.diminish and approximate to a constant value. 

Method III (Insolubility of sodium gallate in acetic ether) is 
by far the best which has been employed for the complete separation 
of gallic acid impurity from gallotannin. Unlike method II, even 
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the first fraction is ao thoroughly, free from gallic acid that we might 
■pith sufficient justification state that the liydrogen concentration 
-.g x iq- 6 (see table) is outside the influence of gallic acid. 

Conditions which Govern the Progress of the Reaction. 

The temperature-coefficient of the reaction, judging from analogy 
to similar catalytic reactions, is by no means negligible. A 
difference of 0*25 to 0'5 which the thermostat had shown during 
the course of some experiments is perhaps sufficient in the majority 
of cases to account for the deviation which in certain cases K 
exhibits from its mean value. 

The rate of evolution of nitrogen as measured by the nitrometer 
readings is considerably influenced by the character of the solution 
as well. When it is of a colloidal character, as with gallotannic 
acid solutions, a considerable amount of the gas is retained on the 
surface of the solution in the reaction flask, which consequently 
escapes measurement, and leads to a variation in the observed rate 
of the reaction. 

Affinity Constant and Optical Activity. 

No proportionality seems to exist between the specific rotatory 
power of the substance and its velocity constant. This relationship 
seems to depend largely on the method of purification employed, 
and is also governed by the amount of gallic acid impurity left in 
the sample. 

Purification by method II, based on the work of Rosenheim and 
Schidrowitz, gives a substance with constant values for k and [a]^, 
and judged alone it would seem to indicate that gallotannic acid 
is an acid of constant rotatory power and of definite acidity. When 
we proceed to purify the same substance according to method III, a 
perceptible increase in the value of [a] D manifests itself as the 
value of k diminishes with the order of purification. Jhis would 
naturally indicate a partial differentiation of the proximate 
constituents. 

This method has already been stated to yield a product free from 
galiic acid. As is shown by the figures given in the table, the value 
°f [a) D in this case is not so high as that of any of the purified 
samples under method II. Further, the acidity of the products in 
this case approximate to a minimum value. Moreover, by extract- 
ing the neutralised product from the mother liquor according to 
method 111(4), a substance is produced which gives a velocity 
constant with almost double the value obtained in the case of the 
third sample (method III). 
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If these are two different chemical individuals, then naturally 
the one must be twice as strong as the other in its chemical affinity. 
These, facts do not allow of the conclusion th$fc we ate here dealing 
with a homogeneous substance. 

t Xo compare the degree of dissociation of gallotannic acid win 
that of any , other weak organic acid like gallic, we should naturally 
have some idea of the molecular weight of the substance in aqueon, 
solution. According to Sabaneeff, gallotannic acid has a molecular 
weight of 1322 in water, but it is evident that this number has n 0 
molecular significance, inasmuch as the ordinary osmotic method! 
cannot be used for the determination of molecular weight of 
substances in a colloidal solution. 

The fact that gallotannic acid can be divided into-two parts hy 
saturating the solution with sodium hydrogen carbonate, the om 
part being soluble in ethyl acetate, whilst the other forms a sodiim 
salt which, on acidification, is capable of being extracted with ethyl 
acetate, points to the fact that we have here to deal with amixtro 
of two or more substances of different degrees of acidity. 

This view is favoured by the fact that the substance extracted 
direct after neutralisation with sodium hydrogen carbonate is only 
half as acid as that which is set free on acidifying the sod™ 
salt in solution. The difference in the values of k and [a]„ shorn 
by different samples purified after different methods also support! 
this view. 

Another observation may also be mentioned, -although it still 
wants further investigation. If the white, amorphous precipitate 
obtained by salting out the solution of gallotannic acid is dissolved 
in absolute alcohol and treated with an absolute alcoholic solatir. 
of potassium acetate, a precipitate is fornled, which in similar caai 
has been shown by A. G. Perkin (Trans., 1908, 83, 129) to be the 
potassium salt of the acid or an oxonium salt. This precipitate wa 
washed with absolute alcohol and treated with pure ethyl acetate 
to remove traces of any free gallorannic acid. It was then filtered 
dried, and analysed. The following analytical figures were obtained, 
which, when calculated, Beems to agree with the unimolecuto 
formula C u H,0,K for the potassium salt: 

0 4383 gave 0 1032 K,S0 4 . K = 10'6. 

C 14 H 9 0 9 K requires K = 10'8 per cent. 

The optical inactivity of this potassium salt and the optical 
behaviour of gallotannic acid, prepared from the former, will fo» 
thewbject of a special paper, which, we hope, will throw some hg« 
on the constitution of gallotannic acid. 
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Summary. 

The foregoing experiments seem to be in favour of the view that 
allotannic acid is a mixture of two or more chemical individuals, 
iossibly of an allied character (compare Kunz-Krause, Walden, 
Lweng. Nierenstein). On the other hand, our observations do not 
gree with the view of Bottinger, Walden, and Dekker that gallo- 
8 nnie acid has no free carboxyl group, as the affinity constant 
pund by us is distinctly of a higher order than those of phenols. 

Ukiversitt, Leeds. 


CCVII . — Bimokcular Glycollaidehyde. 

By Nial Patrick McCleland. 

i has often been the custom to make a distinction between " asso- 
ation” and “polymerisation.” The former has been regarded 
a physical phenomenon consisting in the aggregation of whole 
olecules, whereas the latter is generally classed as a chemical 
■ocess, and the constitution of the polymerised forms is expressed 
terms of atomic Unking. 

At present the prevailing view appears to be that the two pheno- 
ena are of the same kind, differing only in degree, and it has been 
und necessary to evolve hypotheses of “ latent,” “ auxiliary,” and 
»ntra” valencies to explain the constitutions of the resulting 
bstances. Practically the question may be merely one of stability, 
At is to say, the difference between “ association ” and “ poly- 
Brisation ” as ordinarily Refined may lie only in the fact that 
iymerised forms can be definitely isolated as such between wide 
bits of temperature, pressure, and so on, whereas the degree of 
sociation depends entirely on the conditions. 

Now Fenton and Jackson observed (Trans., 1899, 75 , 575) that 
e molecular weight of crystalline glycollaidehyde in a freshly 
epared aqueous solution is 120, that is to say, double the value 
pected from the formula HO-CH 2 -CHO, and, further, that it 
adually falls to the normal value on keeping. 

Similar behaviour has been observed in the related substances 
rceraldehyde and dihydroxyaeetone by Wobl ( Her ., 1898, 31 , 
94) and Bertrand ( Oompt . rend., 1899, 129 , 341) respectively, 
it Dr. Fenton’s suggestion the author has investigated this 
Ange of state in the case of glycollaidehyde with the object of 
srtaming its general character as an association or polymerisation 
enomenon in the sense indicated above. 

YOL. XCIX. g d 
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Bertrand concluded that the change observed by him was dog 
to molecular dissociation. He Beems to have baaed his conchuioj 
partly on an observation that the molecular weight of the liquid 
formed by the melting of crystalline dihydroxyacetone was almost 
normal in solution, suggesting that the liquid was the unassociated 
1 form, and partly on the fact that, although the crystalline substance 
is sparingly soluble in alcohol and ether, yet on warming it readily 
dissolves, and does not recrystallise on cooling; reasons are give 
below for concluding that the former observation is erroneous ; tie 
latter can obviously be easily explained otherwise. 

Wohl suggested that the crystalline form is a sort of acetal formed 
from two molecules, thus : 


!H 2 -OH CHO 
!HO + CHj-OH 


CH 5 — 0 — CH-OH 
CH(OH)'0-CH 2 

or possibly = 


CH(OH)-CH-0H 

CH(0H)-(W 


in which case the change in aqueous solution would be due to 
hydrolysis, with the formation of an ortho-aldehyde. 

The investigation was carried out in the following way : 

First, the dissociation of glycollaldebyde in aqueous solution -was 
investigated with a view to ascertaining the influence of dilution 
on the rate. 

Next, the molecular state in other solvents .was studied. Tie 
solvents tried were methyl and ethyl alcohols, acetone, acetonitrile, 
pyridine, formic and acetic acids. 

It was expected that if the change was due to hydrolysis, alcohols 
would bring it about almost as readily as water, possibly with the 
formation of acetals of the normal type, the other solvents not it 
all; whilst on the supposition that the bimolecular state is an 
example of association, solvents would probably be effective in tie 
ordet of their dissociating powers. 

The vapour density was also determined somewhat above tie 
boiling point, and Mr. Purvis kindly photographed the absorption 
spectra of the two forms in solution. 

The glycollaldehyde was prepared by the method described 1? 
Fenton (Trans., 1905, 87, 817). A pyridine solution is framed 
from dihydroxymaleic acid, and is distilled in a vacuum; finally, 
glycollaldehyde crystallises out on nucleating the syrup obtained 
by evaporating the pyridine in a desiccator. During the latter part 
of the distillation (when all the pyridine has passed over), crystals 
are frequently formed in the tube, showing that they can for® 
spontaneously. 

Crystals have also been obtained from an aqueous solution, bu 
any trace of impurity seems to prevent their formation. 
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The glycolialdehyde so obtained melts at 96 — 97°, forming a 
syrupy liquid, 1 which, when cooled, does not crystallise for several 
Jays. This liquid appears to be identical with the syrup mentioned 
above. The yield is very poor, about 0'5 to 1 per cent, of the 
calculated (starting from tartaric acid). Owing to the cost, it was 
essential to wcfrk on a very small scale throughout. 


Dissociation Rate in Water. 

This was studied by making successive determinations of the 
apparent molecular weight in aqueous solution, using the cryoscopic 
method. Between readings, the solution was kept surrounded 
by ice. 

The continual change of temperature necessary for each reading 
caused the experimental error to be somewhat great. 

(=time of observation in minutes after the first reading. 

recalculated molecular weight. 

c- concentration of double molecules, taking the initial value 
as the unit, 

.. . „ if- 60 
so that C = — , 

60 

1 0 

^ ~ (f w ^ ere 6 and t' refer to the last reading given. 

In this way it was hoped that the error due to the fact that it 
took an appreciable time to dissolve the whole of the substance 
would he minimised. 

The molecular depression for water was taken to he 18'7. 

(1) 0-4212 gram of substance in 20-80 of water (1 in 494). 


t. 

A. 

m. 

O. 

h. 

■ _ 

0-387 

114-1 

0-902 

0-0023 

30 

0-401 

110-1 

0-835 

0-0020 

60 

0-417 

106-1 

0-768 

0 0020 

95 

0*429 

103-0 

0-717 

0-0020 

130 

0-438 

101-0 

0-683 

0 0021 

160 

0-449 

98-5 

0-642 

0 0021 

220 

0-471 

93-9 

0-565 

0 0022 

270 

'■1831 

0‘489 90 4 0-507 

Mean, k~0 '00210. 

gram in 16 56 (1 in 904). 


t. 

A. 

m. 

C. 

k. 

— 

0-182 

113-6 

0-873 

0-0030 

60 

0-198 

104 4 

0-740 

0-0030 

130 

190 

315 

0-219 

94-4 

0-573 

0-0028 

0-231 

87*4 

0-457 

0-0023 

0-256 

80-8 

0-347 

0-0033 

330 

0-259 

79-8 

0-330 



Mean (excluding 4th value), i=0'00303. 


6 D 2 
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(3) 0*1128 gram in 31 '91 (1 in 283). 

It was found that ft «= 0*00561. 

The above results show that the reaction is, as might be expected 
unimolecular, that is, C 4 H 8 0 4 — > 2C 2 H 4 0 2 , and that the rate 
increases with the dilution. 

The effect of temperature has not been Btudied quantitatively, tut 
it has been observed that at 20° the change takes place with extreme 
rapidity. 

So far as can be observed, the dissociation in dilute solutions is 
complete, but since crystals can be obtained from an aqueous 
solution it follows that association must take ■ place in strong 
solutions. 

The Liquid Form in Water. 

The molecular weight in water was determined. 


Solvent 

Substance 




(grams). 

(gram). 

A ( . 

M.W. 


1. 25*02 

0*1946 

0*118 

123*0 

fresb solution 



0*139 

0*149 

100*8 \ 
97*4 | 

on keeping 

2. 15*43 

0*1049 

0*119 

106*9 

fresh solution 



0*194 

65*5 

on keeping 


Whence it appears that the liquid form exhibits the same 
behaviour as the solid form. 

Bertrand states, as mentioned above, that the molecular weight 
of a solution in water of liquid dihydroxyacetone is almost normal 
(105, normal value =90). He mentions, however, that it took 
twenty-five minutes to cool the solution to freezing point. If, as 
appears possible, he started with the solution at the ordinary 
temperature, it is natural that dissociation would take place very 
rapidly at first. 

Molecular State in Solvent 9 other than Water. 

The solvents are taken in the order of their dissociating powers. 
All were purified carefully before using. 

Formic Acid, 

The cryoscopic method was used for this solvent. Const. =27’7. 

Solvent Substance 

(grams). (gram). A'. M.W. 

22*13 0*1517 f 0*279 67'5 

u u u 10U \ 0 439 42-9 

That the molecular weight falls below 60 may be explained by 
assuming that esterification takes place in addition to dissociation. 
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oD © molecule of bimolecular glycollaldehyde giving rise to 4 mole- 
cules, 2 of unimolecular formate and 2 of water. 

The same results were obtained when acetic acid was used as 
solvent; it was noticed that the apparent molecular weight gradually 
sank to 30. 

It is concluded that in formic and acetic acids dissociation readily 
takes place, apparently accompanied by esterification. 


Methyl Alcohol . 


The molecular weight was observed by the boiling-point method, 
using Beckmann’s apparatus. 

The molecular elevation is 8*80. 


Solvent 

Substance 





(grains). 

(gram). 

E. 

M.W. 



40*61 

0-2163 

0-068 

81-0 

after 30 minutes’ bo 



0-074 

63-5 

„ 50 

n i 

40‘02 

0-2828 

0-059 

105-6 

„ 15 



0 079 

79-0 

,, 30 




0-091 

68-5 

„ 45 

>» t 


iling 


It appears, then, that dissociation takes place in methyl alcohol 
on boiling, although far less rapidly than in water and formic acid. 

The experimental error 'was too great to permit the rate to be 
determined satisfactorily. 

Acetonitrile. 


The pure solvent boiled at SO’O 0 . The molecular elevation is 
14-39. 


Solvent 

Substance 




(grams). 

(gram). 

E. 

M.W. 


1. 40 92 

0-2898 

0-090 

113-0 

after 20 minutes’ boiling 



0-134 

76-0 

.. 45 „ 

2. 20-38 

0 3330 

0-156 

J08-2 

„ 20 „ 



0-178 

95 0 

.. 40 „ 



0-201 

84-0 

60 „ 



0-236 

71-6 

„ 90 „ 


Therefore, dissociation takes place in acetonitrile somewhat less 
rapidly than in methyl alcohol. 


Ethyl Alcohol. 

The molecular weight in a fresh solution was found by using 
Walker’s method: 

0 3871 gram in 15'8 c.c. gave E 031°. M.W. = 123*1. 

°'1560 19-5 c.c. „ E 0*11°. M.W. = 113*5. 

A solution was then boiled under reflux for five hours. After 
this time the molecular weight was determined, and it was found 
that almost complete dissociation had taken place: 
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0-4004 gram in 32 39 grams gave E 0T80°. M.W. = 79'0. 
0-4004 „ 32-39 „ „ E 0-192°. M.W. =741 thirty 

five minutes later. 

Acetone. 

A solution was boiled for five hours, as before. 


Substance 

Solvent 



(grams). 

(gram). 

E. 

M.W. 

32-39 

0*4004 

0-192 

106-0 



0-197 

103-6 

37 96 

0-2660 

0-136 

85-0 


A solution kept at the ordinary temperature for three weeki 
showed no trace ot dissociation. 

Pyridine. 

The molecular state in pyridine was determined by Blackman's 
method (Trans., 1904, 85, 1474) under diminished pressure, using 
carbamide (M.W. = 60) a3 comparative substance. The results 
appeared to indicate that the substance was dissociated. 

Vapour Density. 

Hofmann’s mcthod'was employed. 

Since glycollaldehyde on heating tends to polymerise into a brovn 
gum, it was necessary to heat rapidly ; even so, however, traces of 
“ browning ” appeared. 

This rapid heating prevented the mercury from being properly 
heated throughout. These two errors tend to cancel one another, 
and no allowance has been made for them. 

The heating liquid used was aniline, which boils at 182°. 

This temperature is well above the boiling point of glycollalde- 
hyde, which observations in a vacuum place in the neighbourhood 
of 150°: 

(1) 0'0218 gram gave 48'6 c.c. of vapour at 182°. 

Barometer’s height, 782 mm. 

Height of mercury column, 602 mm. Correction for expansion, 
19 mm. 

Vapour pressure of mercury at 182°= 12 mm . 

So pressure of the vapour =187 mm. 

Hodcs vapour density=33'8. 

(2) 0'0141 gram gave 43’7 c.c. of vapour at 182°. 

Barometer height, 758 mm. 

Height of mercury column, 622 mm. Correction, 20 mm. 

So pressure of the vapour =144 mm. 

Hence vapour density =31'5. 
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The vapour is therefore unassociated about 30 degrees above the 
toiling point. 

The above results, namely, dissociation in solvents usually classed 
as dissociating, some of which have no hydrolysing power, coupled 
with dissociation in the vapour state, and with return to the bimole- 
cular state on condensation, appear to point to the conclusion that 
in the bimolecular state we are dealing with the phenomenon of 
association, that is, linking of two whole molecules, rather than 
chemical interaction between them. The abnormal feature of this 
case lies in the fact that dissociation is by no means immediate. It 
is possible, however, that in other cases, where a substance has been 
found partly associated in a solvent, true equilibrium may not have 
been reached. 

An observation has been made, showing a chemical difference 
between the two forms. 

Action of Phenylhydrazine. 

When phenylhydrazine is added to an aqueous solution, a yellow 
osazone (m. p. 169—170°) separates; if, however, phenylhydrazine 
is added to a fresh alcoholic solution, no action whatever takes 
place, and on evaporating the alcohol the aldehyde appears to have 
dissolved in the phenylhydrazine. 

This suggests that the CO group is absent from the associated 
form. 

Abzorption Spectrum,. 

A if /100-solution in alcohol of the solid glycollaldebydo was 
made, and its absorption spectrum observed in the usual way, 
through varying thicknesses. 

Four well-marked bands were observed, and through a thickness 
of 15 mm. the centres of maximum absorption of the bands were 
A 2615, A 2550, A 2495, 2445, and through a thickness of 42 mm. 
general absorption began at A 2645. 

A A /100-solution in water was also examined; no bands were 
observed. The positions at which general absorption began through 
15 mm. and 45 mm. were A 2270 and A 2290 respectively. 

These results prove that the conditions of the dissolved substances 
were entirely different in the two cases (for it is extremely unlikely 
that the bands are due to the solvent itself). 

Specific Gravity and Refractive Power of the liquid Form. 

At 100, 0-2035 c.c. weighed 0'2729 gram. D = 1'372. 

0-3158 c.c. „ 0-4300 „ D = T361. 

Mean 1-366. 
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At 16° the density was obtained by measuring the length which 
a known weight of the liquid form occupied in a calibrated tube. 

It was found that 0 6122 gram of mercury occupied 5'72 cm. of 
the tube, 

and (1) 0-1540 gram siubstance occupied 1412 cm. D = 1'385. 

(2) 0-1277 „ „ „ 11-60 cm. D=1‘397. 

Mean 1391. 

From the above, by extrapolation, the density at 11°= 1393. 

At 11° it was observed that p. M — 1*4811 (Lorentz formula). 

Hence M D =24'51. 

Twice the calculated value for HOCH 2 - CHO is 26’39. 

From the above results the author concludes that the abnormal 
molecular weight of glycollaldehyde in the pure form is due to a 
phenomenon which is on the border line between " association” and 
“polymerisation,” that is, association where the associated form is 
not extremely unstable. 

It is suggested that the constitution in the bimolecular state is 
represented by the formula nO'CH,-OH<^^CH'CH,-OH, the 

calculated value for the refractive power for which is 24’82 (not 
making any allowance for the ring formation), agreeing fairly well 
with the observed value. Similar formulae suggest themselves in tie 
cases of crystalline dihydroxyacetone and glyceraldehyde. Support 
ri given to this hypothesis by the fact that some ketones (where no 
acetal formation is possible) and amides are associated. Aldehydes 
also appear to be capable of bimolecular association, for it has been 
observed that when gaseous formaldehyde is passed into chloroform 
(an extremely non-dissociating solvent) a substance having tie 
formula C,H 4 0 2 is obtained (Pharm.. Zeit., 1904, 49 , 608). In these 
cases the cohesion between the two molecules is far less intense than 
in the case considered above, in which it perhaps is due to 
some influence exerted by the hydroxyl group. 

If the above constitution is assumed, the behaviour of tie 
substance can be completely accounted for. 

In the first place, it appears that solutions which give rise to 
absorption bands in the ultra-violet are generally those of substances 
which contain unsaturated rings admitting of alternations of linking, 
the bands being perhaps due to vibrations from one form of linking 
to another. In the case of glycollaldehyde, this can occur through 

the alternation of the forms and CIOIO.C. Secondly, it 

appears probable that a system of the above type is not very firmly 
linked up, and therefore will be liable to rupture if intense 
vibrations are set up. 
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It is suggested that solvents have the power either to intensify 
or damp the vibrations of the molecules of solutes, on account of 
the vibrations of their own molecules. Where the vibrations are 
intensified the solvent is a dissociating one, and it is particularly 
noticeable that those solvents are most strongly dissociating the 
molecules of which are most strongly associated, and so are in a 
state of vibration of a character similar to those of the solute. 

In conclusion, the author desires to record his great indebtedness 
to Dr. Fento-n for his very kind advice throughout the work, and 
to Mr. Purvis for photographing the absorption spectra and 
suggesting their interpretation. 

University Chemical Laboratory, 

Cambridge. 


CCVIII. — The Aerial Oxidation (Rusting) of Metals . 

By Wyndham Rowland Dunstan and John Richard Hill. 

Since the last communication (Trans., 1905, 87 , 1548 ; also Proc., 
1907, 23 , 63) was made to the Chemical Society on this subject by 
one of the present authors in continuation of previous work, from 
which it was concluded that the presence of carbonic acid or of any 
acid is not essential to the rusting of iron, for which only dissolved 
oxygen and iron are the necessary conditions, several other investi- 
gators have made contributions in this field, the most important of 
these being that of Tilden (Trans., 1908, 93 , 1356), who has 
confirmed this conclusion. For the most part the other contribu- 
tions have been made with the object of supporting the former view 
that carbonic acid is an essential feature in this process. The 
results presented by one of the present authors and his collabora- 
tors, by Whitney, and by Tilden, are, however, conclusive in 
showing that the older view must be abandoned. There is, more- 
over, no reason to believe that the mechanism of the reaction in 
the case of the rusting of iron differs essentially from that of other 
metals. There are a few points in which it has been supposed to 
differ, but it will now be shown that these are unimportant, and in 
no sense radical differences. What has now to he sought is a 
satisfactory explanation of the fact of the aerial oxidation, not 
only of iron, but of all those metals which possess this property. 

In the previous paper it was held as a working hypothesis that 
the rusting of iron involves the intermediate formation of hydrogen 
peroxide, as in the case of the other metals. Support for this view 



1836 


DUN8TAN AND HILL: 


was obtained from the action of the various reagents which inhibit 
rusting and also destroy hydrogen peroxide, and as a working 
hypothesis it has done good service. 

The electrolytic (dissociation) theory advocated by Whitney, 
Walker, and others has been discussed in the previous paper, and 
shown not to be supported by fact. It is based on the assumption 
that iron passes into solution in pure water by replacement of the 
hydrogen ions before rusting takes place. Tilden also apparently 
adopts this theory, but combines with it the view that impurities 
in the iron play an important role by setting up local electrolytic 
action. According to the electrolytic (dissociation) theory, how- 
ever, pure iron should dissolve in pure water. The question of 
impurities, and the electrolytic action produced by these, is quite 
a distinct problem. The more recent fact established by Lambert 
and Thomson (Trans., 1910, 97, 2426) that pure iron does not rust 
in pure water containing dissolved oxygen, is opposed to the electro- 
lytic (dissociation) theory of rusting, and is in accordance with the 
general experience that chemical change is invariably gTeatly 
retarded when highly purified materials are employed. Tilden also 
noticed a marked difference in behaviour between iron which has 
previously been treated with chromic acid and that which has not, 
an important point which is dealt with in the present paper. 

The observation of these authors that slightly impure iron rusts 
without the presence of carbonic acid, or of any other acid, supports 
the conclusion arrived at by one of us in previous communications. 

All these hypotheses and theories claim with varying degrees of 
success to explain the action of the various reagents which inhibit 
rusting. The carbonic acid and electrolytic theories are inferred 
from the circumstance that ail alkalis inhibit rusting, but both 
theories are disproved by direct experimental evidence which cannot 
be disregarded. Beyond this, however, these theories make no 
serious attempt to explain the inhibiting action of other agents, such 
as chromic acid and its potassium salts, potassium iodate, perman- 
ganate, and ferrocyanide, and hydrogen peroxide. The action of 
chromic acid is no doubt to be ascribed to its rendering the iron 
passive, but no explanation has been advanced so far to explain the 
action of other inhibiting agents. 

On the other hand, the suggestion that hydrogen peroxide is 
concerned has been much more successful as a working hypothesis 
in affording, at any rate, some reason for the action of the inhibiting 
agents, and in suggesting new lines of work. But here also the 
explanation is not wholly satisfactory or complete, since it no* 
appears that there are some substances which decompose hydrogen 
peroxide, but do not inhibit rusting. 
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The action of the inhibiting agents is therefore a stumbling-block 
to any complete explanation of rusting. It is one of the main 
objects of this paper to throw further light on this question, and 
it will be shown that all inhibiting agents owe their action to the 
same cause, which differs from that ascribed to them by any of the 
explanations so far suggested. 

Experimental. 

The Solubility of Iron in Water . 

Before proceeding to a consideration of this subject, it is necessary 
to record the results of further experiments designed to test the 
applicability of the electrolytic theory, a subject which has been 
discussed in a previous paper. In addition to the results then 
presented, the following experiment was devised in order to deter- 


Fio. 1. 



mine whether experimental evidence could be found for the assumed 
production of ferrous ions. 

A and B were round Jena-glass flasks fitted with rubber stoppers 
and delivery tubes as shown. One of the delivery tubes from B 
was connected to a T-piece, one limb of which was open to the 
air and the other connected to an apparatus for supplying oxygen 
free from carbon dioxide. The flasks were three parts filled with 
distilled water, which was then boiled vigorously for some time. 
The steam from A escaped through B to the outlet in the T-piece. 
After boiling for a considerable time, the stopper of A was removed, 
and some bright strips of very pure iron * were quickly dropped 
into the boiling water. The stopper was then replaced as quickly 
as possible. The boiling was continued for a quarter of an hour 
longer, and during the whole time a current of oxygen free from 
carbon dioxide was being passed through the outlet of the T -piece 

The iron used in the experiments described in this and in the paper on the 
“Passivity of Iron and certain other Metals” was highly purified sheet iron. 
Sheet iron prepared by electrolysis behaved in a similar manner. 
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along with the steam. At the end of a quarter of an hour the 
flask A was allowed to cool, and became completely filled with 
boiling water from B. The water in B was boiled for a short time 
longer, and then the clip G was tightly screwed up. When the water 
in A and B had become quite cold, D was screwed up, thuB stopping 
the exit of the oxygen. The clip C was then again unscrewed 
carefully, and a slow current of oxygen free from carbon dioxide 
drawn into B. When B was full of oxygen, the delivery tube, 
which had been drawn out at one point, was sealed. The stoppers 
were flooded with paraffin wax, and the apparatus fixed up in such 
a position that the delivery tube between .4 and B was horizontal, 
thus: 


Fig. 2. 



The apparatus was set aside, and examined from time to time 
for any signs of rust. 

If the iron in .1 passes into solution in the water, as is assumed 
by the electrolytic theory, the ferrous ions so produced will diffuse 
from the flask A along the delivery tube towards B. Dissolved 
oxygen will at the same time he diffusing from B towards A ; thus 
if the tube between A and 8 be sufficiently long, the ferrous ions 
should meet the dissolved oxygen, and produce rust somewhere in 
the tube. The length of the tube was 14 inches, and it was of 
narrow bore. Since no rust was visible in the flask A or in the 
tube after several months, it can be assumed that the oxygen was 
not diffusing towards A too rapidly. After six months the iron 
in A began to tarnish, and slowly developed a green film over the 
entire surface. After eight months the iron was completely aDd 
uniformly covered with an adherent green film, due to the formation 
of ferrous hydroxide along with a little ferric hydroxide, a mixture 
well known to produce a green colour. There was no sign of rust 
anywhere else in the flask or in the tube. From this it may safely 
be concluded that iron cannot rust until the oxygen actually reaches 
its surface, and that rusting in the absence of any acid is not 
preceded by solution of iron in the water. 



THE AERIAL OXIDATION (RESTING) OF METALS. 1839 


Objections to the Electrolytic Theory. 

The result of the above experiment confirms those previously 
recorded, and is in direct opposition to any theory which requires 
that the iron should pass into solution before forming rust. There 
are, however, many other objections to the electrolytic theory which 
it is convenient to enumerate here. 

I. If in® P»®“ into solution in pure water, the ferrous ion B and 
the hydroxyl ions should form ferrous hydroxide, and hydrogen 
should be liberated. The process should be continuous, and appre- 
ciable amounts of these products should be formed. This, however, 
j s not the case, as iron may be immersed in pure water for months 
without any change taking place. The upholders of the theory 
explain this fact away by assuming that the iron becomes polarised 
by the hydrogen which is liberated, thus stopping the action in 
its early stages; that on access of oxygen the latter acts as a 
depolariser, removing the film of hydrogen, and then only the 
process becomes continuous. There are four definite objections to 
this explanation : 

(a) It is improbable that the iron could become permanently 
polarised until the water and the vacuous space above it had 
become saturated with hydrogen, in which case there would be a 
sufficient quantity both of hydrogen and ferrous hydroxide to be 
readily detected. Also iron can remain in boiling water for con- 
siderable periods without any apparent action taking place; and it 
is extremely improbable that under these conditions a complete film 
of hydrogen could be maintained unreplenished. 

(i) There is no evidence to show that dissolved oxygen can 
oxidise free hydrogen directly. The iron cannot facilitate this, 
since it is assumed to be kept out of contact with the water by the 
hydrogen film, J 

(o) If dissolved oxygen is able to depolarise the iron, other 
depolarising agents, such as potassium dichromate, chlorate, and 
nitrate, should effect the same result. This, however, is not the 
case. 

(d) If -iron can be polarised by the small concentration of 
hydrogen ions present in pure water, it should be at least equally 
polarised by a weak solution of carbon dioxide, since it is to be 
expected that the effect will be increased by raising the concentra- 
tion of the hydrogen ions. This, however, is not the case. Many 
objections therefore arise to the supposition that iron becomes 
polarised in pure water. 

JP' < P' u *' e airline solutions allow copious rusting to occur, 
oug their solutions are effective in fixing carbon dioxide. For 
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example, in presence of a solution of baryta (0’007 per cent.) 
will rust as copiously as it does in pure water with access of ait 
freed from carbon dioxide. The concentration of hydroxyl io^g 
in this solution is 6*5 x 10 -4 . Assuming the concentration of the 
hydrogen ‘ions and of the hydroxyl ions in pure water to be 
1*0 x 10" 7 , the product of the two is l'O x 10 ~ 14 . This product must 
remain constant, so that when the concentration of the hydroxyl 
ions is increased from 10“ 7 to 6*5 x 10" 4 , which is the case in the 
0*007 per cent, baryta solution, the concentration of the hydrogen 
ions will fall from 10~ 7 to 1*538 x 10" 11 . Thus the concentration of 
the hydrogen ions in the 0*007 per cent, baryta solution iB 1/ 6500th of 
the concentration in pure water. According to the electrolytic 
theory, this enormous lowering of the concentration of the hydrogen 
ions should reduce any possible rusting to a negligible quantity, 
This is not the case, for, on the contrary, copious rusting occurs, 
and similar results are obtained with dilute solutions of other 
alkalis. 

III. As will be shown later, the aerial oxidation of copper 
resembles that of iron. The electrolytic theory might therefore 
be expected to apply to the case of copper, and, indeed, of all 
metals. The electrolytic solution pressure of copper is 10~ ia atmo- 
sphere, a value much smaller than that of hydrogen, which is 10 -4 
atmosphere. Consequently, no copper ions could replace the 
hydrogen ions in pure water, and thus pass into solution. According 
to the electrolytic theory, therefore, no oxidation should take 
place when copper is immersed in distilled water exposed to the 
air. This, however, is not the case, for copper does slowly oxidise 
in these circumstances. 

XV. The electrolytic theory does not explain the action of the 
various inhibiting agents other than the alkalis; Buch as, for 
example, potassium chromate, and dichromate, iodate, ferrocyanide, 
and hydrogen peroxide. All these agents inhibit rusting, but 
according to the electrolytic theory most of these substances should 
assist it by depolarising the iron. 

These are some of the difficulties which prevent the acceptance 
of the electrolytic theory as an adequate explanation of the rusting 
of iron, even if the fundamental fact of the solution of iron in pure 
water were proved to be correct. 

Tilden describes an experiment in which water is repeatedly 
distilled from solid baryta on to iron contained in a silica boat in a 
vacuum. This experiment has been repeated by us with the same 
result, namely, the iron became coated with a thin film of oxide 
after water bad been distilled on to it about twenty times and 
evaporated off again. The film, however, was confined entirely to 
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the surface of the iron, and none could be observed on the silica 
boat This fact is an indication that the oxide was not deposited 
from solution, but was actually formed on the surface of the iron. 
This is no doubt due to the presence of a trace of oxygen. Minute 
quantities of air were probably retained by the baryta crystals. 
The crystals break up to an amorphous powder on repeatedly 
heating) and would thus allow of the escape of any air which bad 
been occluded or enclosed. Most soluble crystalline substances 
disengage air when dissolved in water in a vacuum. The conditions 
of this experiment ensure the complete absence of carbon dioxide, 
but not of oxygen. 

Tild’en also calls attention to the fact that ferrous hydroxide is 
the first product in the rusting of iron. The following experiment 
also leads to the same conclusion which has been accepted in the 
previous papers. 

A strip of iron was dropped into boiling water contained in a 
round Jenarglass flask. After continuing the boiling for a few 
minutes the flask was sealed and allowed to cool. When cold, air 
free from carbon dioxide was admitted. There was no change 
visible for about an hour, and then a white cloudiness began to 
form on the surface of the iron. This was evidently finely divided 
ferrous hydroxide ; it was rapidly carried away from the iron by 
convection currents forming white streams in the water. This 
ferrous hydroxide was obviously formed at the surface of the iron, 
and afterwards carried out into the water. It did not make its 
appearance until the air had diffused down from the surface of 
the water and reached the iron. It was obviously extremely finely 
divided, being carried about by convection currents very readily. 
It was not for some hours that the ordinary yellow colour of rust 
made its appearance. 


The Cause of the Action of the Inhibiting Agents. 

As previously pointed out, any complete theory of rusting must 
include an explanation of the action of those substances which 
inhibit the process. During the course of this investigation it was 
found that, in addition to chromic acid and the chromates, many 
other agents also rendered iron passive, amongst them the alkalis. 
It was eventually found that all agents which inhibit rusting also 
render iron passive, and, further, that the inhibition of rusting is a 
direct result of the passive condition of the iron. 

The following were the tests employed for showing the passivity 
of the iron: 

(1) A solution of nitric acid of specific gravity 12. 
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(2) A dilute solution of copper sulphate. A strength of 0‘5 p er 
cent, was found to be the most suitable. 

(3) Immersion of the iron in distilled water, and observation of 
the time elapsing before rusting begins. 

Of these tests the copper sulphate solution proved to be the most 
convenient. - 

With regard to the method of testing employed, some precautions 
are necessary in washing the iron and immersing it in the testing 
liquid. It must be washed with distilled water, and must not be 
touched with the hands or shaken too violently, since such action 
tends to destroy passivity. Perhaps the best method is to remote 
the iron from the solution by means of a very thin glass rod, bent 
into a hook at one end. The hook is inserted in a hole previously 
bored in the sheet of iron. The iron is quickly dipped two or three 
times in distilled water, and then immersed in the testing liquid 
and the rod removed. 

A simpler method is to pour off the solution, and rinse out the 
vessel (a gas-jar is the most convenient) several times with distilled 
water. The testing liquid is then quickly poured over the iron so 
as completely to, cover it. The whole process should be done as 
rapidly as possible, and without unduly shaking the iron. 

Nitric acid of specific gravity 1'2 attacks active iron at once with 
effervescence and the formation of a brown solution. Passive iron 
is not so attacked, and will remain perfectly bright and unacted 
on for times varying from a few seconds to several hours. It is 
at once attacked, however, if touched with a piece of active iron 
or scratched with a sharp glass rod. The action visibly spreads 
from the point so touched over the whole surface. 

Copper sulphate solution (O' 5 per cent.) at once deposits a film 
of copper on active iron. Passive iron will remain in the solution 
sometimes for hours quite unaffected and perfectly bright. II 
becomes active, however, if touched with a piece of active iron o; 
scratched with a glass rod, and the film of copper can be sea 
spreading from the point over the entire surface. 

In distilled water exposed to the atmosphere, active iron usuall; 
begins to rust visibly in eight to ten minutes. Passive iron nil 
sometimes remain perfectly bright for one to two hours beta 
rusting begins, and then the action is very local for a consider*' 
time. The most uniform results are given with iron which ha 
been etched with nitric acid (D 1'2). 
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Passivity induced by Agents which Inhibit Butting. 

Chromic Acid: — Various strengths of chromic acid were em- 
aloyed, and the duration of the immersion was usually from eighteen 
hours to several days. 

It was found that 1, 0'5, 0*1, 0*05, and 0*025 per cent, solutions 
of chromic anhydride rendered iron passive to nitric acid (D 1*2), 
weaker solutions requiring a longer immersion up to four or 
Jve days. After prolonged immersion, iron was rendered slightly 
>assive, even by a 0*01 per cent solution of chromium trioxide. 
Ton which had been treated with 1 per cent, chromium trioxide 
emained passive to nitric acid (D 1*2) for several hours. In copper 
ulphate solution, iron which had been immersed in 1 per cent, 
hromium trioxide overnight remained unacted on for five hours. 
n distilled water exposed to the atmosphere, iron which had been 
mmersed in 1 per cent, chromium trioxide for one day remained 
mattacked for considerable periods varying from one to two hours, 
ind sometimes more. Rusting was only very local after four hours, 
h the blank test with active iron in distilled water, rusting began 
n ten minutes, and was copious in fifteen minutes. 

The chromic acid used in these experiments was specially purified, 
,nd no sulphuric acid or nitric acid could be detected in it. 

One per cent. Solution of Potassium, Bichromate : — Pieces of iron, 
ome with etched and some with unetched surfaces, were immersed 
n 1 per cent, dichromate for several days. On testing with nitric 
icid (D 1*2) they remained unattacked for times varying from a 
ew seconds to several minutes. 

Iron which had been immersed in 1 per cent, dichromate for 
wo days was passive to 0*5 per cent, copper sulphate solution for 
welve minutes. Iron was immersed for one day in 1 per cent, 
lichromate; it was then washed, and left in distilled water. There 
ras no rusting after one and a-kalf hours, and only local rusting 
o four hours. 

One per cent. Solution of Potassium Chromate: — Sheets of iron 
nth etched surfaces were immersed in I per cent, potassium 
hromate for several days. They were then tested with nitric acid 
D 1*2), and found to be passive for times varying from one minute 
o a few seconds. 

Immersion for several days in 1 per cent, potassium chromate 
endered iron passive to 0*5 per cent, copper sulphate solution, in 
fhich it remained unacted on for five hours. 

Iron which had been treated with 1 per cent, potassium chromate 
or one day was immersed in distilled water, and showed no rusting 
or more than an hour. 

VOL. xoix. 6 E 
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Potassium Chlorate :— In a 1 per cent, solution iron rusted 
readily, and it remained active, as shown by all the three tests. 
In a 4 per cent, solution there was no mBting, and after a two days’ 
immersion the iron was found to be passive to nitric acid (D P2) 
and to 0’5 per cent, copper sulphate. In distilled water, however, 
rusting began almost as quickly as in a blank test with active 
iron. 

Potassium Bromate:— A 1 per cent, solution allowed slight 
incipient rusting. This soon stopped, and most of the surface 
remained bright. On testing the iron with nitric acid (D 1'2) (after 
an immersion of one day in the potassium bromate) it was found 
to be passive. 

Another sheet of iron which had been immersed for two days 
in 1 per cent, potassium bromate was passive to 0 5 per cent, 
copper sulphate, and remained so for five minutes. 

After treatment with the potassium bromate solution for one day 
a sheet of iron showed slight local oxidation. On washing and 
immersing in distilled water no additional rusting had occurred 
after one and three-quarter hours, and only very little iu four 
hours. 

Potassium lodate :— In a 1 per cent, solution iron usually 
remained unrusted. Several sheets of iron were treated for one or 
two days, and were then tested for passivity. One sheet to 
unacted on by nitric acid (D 12), another remained unacted on tj 
0’5 per cent, copper sulphate solution for three minutes, and a third 
on washing and immersing in distilled water did not begin to 
rust for fifty minutes. 

Potassium Permanganate :— A sheet of iron which had been 
lying in 0’5 per cent, potassium permanganate solution for several 
weeks showed no rusting, although it had assumed a yellow colour 
owing to a thin film of manganese dioxide which had formed on it. 
On washing and immersing in nitric acid (D 1'2) the film of 
manganese dioxide was dissolved away, leaving the bright surface 
of the iron exposed. The iron remained unacted on for several 
hours, and was therefore passive. 

Sodium Arsenate:— A 1 per cent, solution allowed a little local 
rusting to occur. This soon stopped, and most of the surface 
remained bright. On immersing in nitric acid (0 1'2) the green 
patch of rust slowly dissolved, leaving the bright iron surface qmte 
unacted on. 

Hydrogen Peroxide :— In a 1 per cent, solution (made fro 
“ Perhydrol,” and quite free from acid) a smooth sheet of irw 
did not rust at all, but oxygen was continuously disengaged at t » 
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surface of the iron- After immersion in the hydrogen peroxide 
solution for two days the iron waa passive to nitric acid (D 1'2). 

Potassium Hydroxide : — After immersion in 1 per cent, potassium 
hydroxide for twelve hours iron was found to be passive to nitric 
acid (D 1'2). Another sheet of iron, similarly treated, was passive 
to 0'5 per cent, copper sulphate solution, and remained unacted on 
for five hours. 

Bright sheets of iron which had been immersed in 1 per cent, 
potassium hydroxide for one or two days did not begin rusting in 
distilled water for times varying from half an hour to one hour. 
I n a blank experiment iron began to rust copiously in eight 
minutes. 

Barium Hydroxide : — A solution of 1 per cent, baryta had the 
same effect as 1 per cent, potassium hydroxide. 

| Sodium, Carbonate: — After being immersed for eighteen hours 
in 1 per cent, sodium carbonate the iron was passive to nitric acid 
(D 1*2). Also iron which had been kept for four months in 
solutions of 014 and 013 per cent, sodium carbonate and of 0’2, 
0'15, and O' 14 per cent, potassium carbonate and bad remained 
quite bright, was in every case passive to nitric acid (D 1'2). 

After an immersion of eighteen hours in 1 per cent, sodium 
carbonate, iron was passive to copper sulphate solution, remaining 
unacted on for five hours. 

Iron was treated with 1 per cent, sodium carbonate for three 
days, then washed thoroughly, and immersed in distilled water. 
Busting did not begin for forty-five minutes. On repeating the 
experiment, rusting began very locally in half an hour. Blank tests 
were made at the same time, in which the active iron showed general 
rusting in eight minutes. 

Borax:— After immersion overnight in 1 per cent, borax solution, 
iron was passive to nitric acid (D 1’2) for one minute. Another 
piece of iron which had been immersed in 1 per cent, borax for 
two days was passive to copper sulphate solution for five minutes. 
Iron with an etched surface was immersed in 1 per cent, borax for 
ihree days. It was then washed, and left in distilled water. No 
rusting was visible for an hour and a-half. A similar piece of 
ictive iron showed rusting in ten min utes 

Ammonia : — After immersion for two days in ammonia solution 
.D 0‘8S0) iron was passive to nitric acid (D 1*2) for half a minute. 
Another piece of iron similarly treated was passive to copper 
ulphate solution,, no action taking place for ten minutes. 

Potassium Ferrocyanide : — Strips of iron were immersed in 1 per 
-tut. potassium ferrocyanide solution for one day. 


6 E 2 
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One piece on testing with nitric acid (D 1*2) was found to be 
passive. Another piece was tested with copper Bulphate solution 
and remained unacted on for one minute. A third piece 
immersed in distilled water after carefully washing it. Rusting 
began very locally in half an hour, and there was still very litti e 
after an hour. A blank test showed general rusting in eight 
minutes. 

Reference to the following table will show that in the case of 
solutions which do not inhibit the rusting of iron, such as sodium 
chloride, sodium sulphate, etc., uo passivity of the iron was induced, 


Tabulated Res-ults of Experiments on the Production of Passivity 
by Various Solutions. 

Resulting state of iron in : 
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Whether solu- 


Strength. 

Nitric 

0-5 

Dis- 

tion inhibits 


Per 

acid 

per cent. 

tilled 

or allows 

Solution. 

cent. 

(DV2) 

CuS0 4 . 

water. 

rusting. 

Chromic acid 

0-01 to 1 

Passive 

Passive 

Passive 

Inhibits 

Potassium dichromate 

1 

Passive 

Passive 

Passive 

Inhibits 

Potassium chromate 

1 

Passive 

Passive 

Passive 

Inhibits 

Potassium chlorate 

1 

Active 

Active 

Active 

Allows 

Potassium bromate 

1 

Passive 

Passive 

Passive 

Passive 

Potassium iodate 

1 

Passive 

Passive 

Passive 

Inhibits 

Potassium permanganate 

0'5 

Passive 



Inhibits 

Sodium arsenate 

1 

Passive 



Inhibits after 






slight initial 






action 

Hydrogen peroxide 

1 

Passive 



Inhibits 

Potassium hydroxide 

1 

Passive 

Passive 

Passive 

Inhibits 

Barium hydroxide 

1 

Passive 

Passive 

Passive 

Inhibits 

Sodium carbonate 

1 

Passive 

Passive 

Passive 

Inhibits 

Sodium carbonate 

0-13 

Passive 



Inhibits 

Potassium carbonate 

0-14 

Passive 



Inhibits 

Borax 

1 

Passive 

Passive 

Passive 

Inhibits 

Ammonia 

DO-880 

Passive 

Passive 


Inhibits 

Sodium chloride 

1 

Active 

Active 

Active 

Allows 

Sodium sulphate 

1 

Active 

Active 

Active 

Allows 

Potassium nitrate 

2 

Active 

Active 


Allows 

Potassium iodide 

1 

Active 

Active 


Allows 

Potassium chlorate 

4 

Passive 

Passive 


Inhibits 

Potassium ferrocyanide 

1 

Passive 

Passive 

Passive 

Inhibits 


Prom the above table it is evident that all those agents which 
inhibit rusting rendered iron passive, whilst those which allowed 
rusting did not render it passive. Not a single exception was found 
to this rule. The inference may therefore be drawn that the 
chromates, alkalis, and other inhibiting agents owe their action 
in preventing rusting to the fact that they all render iron passive 
to a greater or less extent. 

That iron cannot rust so long as it is in the passive state was 
shown by the following experiment: 
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Four sheets of iron were immersed in 1 per cent, chromic acid 
for two days in separate vessels. They were thoroughly washed, 
and left to stand in distilled water. After one and a-half hours 
one of the pieces began to rust. It was tested with nitric acid 
(D 1*2), and found to be active. The other three which had 
remained perfectly bright were also tested, and found to be still 
passive to nitric acid (D 1*2). Thus, one of the pieces of iron 
bad become active, and consequently rusted; the other three 
remained passive, and had therefore not rusted. 

The fact that alkalis are capable, even when quite .dilute, of 
rendering iron passive appears at first sight to be rather a startling 
one. But it has long been known that iron becomes passive in 
fused alkalis, and more recently several experimenters have shown 
that iron electrodes can be rendered passive in alkaline solution 
by passage of the electric current (P. Krassa, Zeitsch. Elektrochem., 
1909, 15, 490). 

Two of the tests — the nitric acid (D 1*2) and the copper sulphate 
tests— showed that the alkalis act even more powerfully in this 
respect than potassium chromate and dichromate. In the case of 
the third test, namely, the rusting in distilled water, iron which had 
been rendered passive by alkalis did not appear to retain its 
passivity quite so long as iron similarly treated with the chromates. 
But when a control experiment with active iron is employed there 
can be no doubt whatever that the iron which has been treated 
with alkali has become passive, since it remains bright long after 
the iron used as the control has copiously rusted. 

It should be added that dilute acids, including carbonic acid, as 
well as many Balts, destroy more or less rapidly the passivity of 
iron. On any of the several theories as to the cause of the passivity 
of iron it is difficult to understand the passive effect induced by 
alkalis. It is not established that dilute alkaline solutions can 
induce the oxidation of iron and form a film of oxide on the surface. 
In fact, it is clear that the long-standing problem of the passivity 
of iron has not yet received complete explanation. 


Passivity and Busting. 

The demonstration of the intimate connexion between the inhibi- 
tion of the rusting of iron and its passivity renders a new theory 
of rusting necessary. The carbonic acid and the electrolytic 
theories depend largely on the fact that alkalis inhibit rusting ; and 
since this phenomenon has now been explained in another way, 
these theories have lost the main support which justified their 
existence, besides being opposed to other facts alluded to above. 

The fact that alkalis render iron passive negatives the conclusions 
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recorded in A paper published recently in support of the carton 
dioxide or acid theory of rusting (Friend, J. Iron Steel Imt., 1908, 
II, 5). In a series of experiments in which water was distilled on 
to iron in presence of air free from carbon dioxide, the iron was 
in some eases previously immersed in potassium hydroxide, and j n 
others not. In all the experiments where the iron had been treated 
with potassium hydroxide it did not rust, but it did bo when not 
previously so treated. The explanation given was that when the iron 
did not rust there was no carbon dioxide present; but when it did 
rust there was carbon dioxide present on the surface of the iron or 
glass, since these had not been immersed in potassium hydroxide. 
This is assumed to be so from the green colour of the rust character- 
istic of ferrous carbonate. The true explanation is that the iron 
did not rust because it had been rendered passive by the potassium 
hydroxide, whilst when not so rendered passive the iron did rust, 
in spite of the absence of carbon dioxide. The green colour of the 
rust was obviously the well-known colour of ferrous hydroxids 
containing a little ferric hydroxide. 

Some of the results published by Moody in Bupport of the 
carbonic acid theory now receive a different explanation. After 
treatment of iron with chromic acid and subsequent exposure to 
the action of water and air free from carbonic acid, the iron was 
found not to rust. The explanation is that it had been rendered 
passive by the chromic acid. 

Iron which has been rendered passive by chromic acid will remain 
unrusted in presence of water and air free from carbon dioxide for 
long periods. The access of carbon dioxide destroys the passivity, 
and rusting ensues. 

It was pointed out previously in discussing the electrolytic theory 
that very dilute alkalis allow rusting to take place readily, although 
the concentration of the hydroxyl ions is overwhelmingly greater 
than that of the hydrogen ions of the water. According to the 
electrolytic theory this should not be so. i 

The phenomenon can, however, be very satisfactorily explained 
by the 'fact that alkalis below a certain dilution are not capable 
of rendering iron passive. Support is given to this view by some 
experiments which were carried out on the limiting concentration 
of alkalis just necessary to prevent rusting. It was found t a 
013 per cent, sodium carbonate and 014 per cent, potassium 
carbonate prevented rusting, and after immersion for four months 
the iron was found to be passive to nitric acid (D 12). 1 

weaker solutions rusting occurred and the iron remain 
active. Similar results were obtained with dilute barium an 
sodium hydroxide solutions. An immersion of a few minutes 
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kh e various reagents is often sufficient to effect the passivity of 

the ir° n - 

Comparison of the Oxidation of Iron with that of Other Metals. 

The respects in which the rusting of iron differs from the oxida- 
tion of other metals may now be considered. The following appear 
to be the principal differences : 

(1) The rusting of iron is usually more continuous and deep-seated 
than that of most other metals; it produces pitting and a more 
rapid waste of the metal. 

This has been ascribed to the fact that the oxides of the other 
metals are more coherent, and therefore more protective, than that 
of iron, and also to the fact that metallic iron is usually less pure 
than other metals, thus promoting electrolytic action. Lead is a 
good example of a metal which protects itself by means of a film 
of oxide. A bright surface of lead, however, begins to oxidise much 
sooner than a bright surface of iron. In distilled water lead shows 
visible oxidation in one or two minutes, whilst iron does not do so 
for seven or eight minutes. It therefore seems probable that this 
peculiarity of iron is not due to any fundamental difference in the 
chemical reaction of oxidation. 

(2) The rusting of iron being inhibited by a large number of 
agents, the question arises as to whether other metals are similarly 
protected by all or some of these agents. 

(3) Lastly, it is stated that hydrogen peroxide cannot be detected 
during the rusting of iron, whilst it can be detected during the 
rusting of other metals. 

Apart from these three points the oxidation of iron does not 
appear to differ in any material way from that of other metals. 

The table on p. 1850 summarises the results of experiments on the 
effect of various solutions on the oxidation of zinc, copper, 
aluminium, magnesium, and iron, and it may be added that the 
aerial oxidation of lead is inhibited by alkalis and by other of the 
agents mentioned which do not directly attack the metal. 

It will be seen from this table that chromic acid inhibits metallic 
oxidation in all cases where the acid has no direct action on the 
metal. Potassium dichromate and chromate inhibit the oxidation 
of all the five metals. Sodium carbonate and borax inhibit the 
oxidation of iron, zinc, and copper, and allow an action in the case 
of aluminium and magnesium. 

Potassium hydroxide appears to have a direct action on all the 
metals examined except iron. Potassium iodide allows oxidation 
of all the metals, and this ia also the case with the chlorides, 
nitrates, and sulphates of the alkali metals, although they have 
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Solution. 

Iron. 

Zinc. 

Copper. Aluminium. 

Magnesium. 

Chromic acid 

Inhibits 

01% inhibits. 
l%aets on 
the metal 

Inhibits 

Inhibits 

Acts ou th e 
metal 

Potassium di- 

Inhibits 

Inhibits 

Inhibits 

Inhibits 

Inhibits 

chromate 

Potassium 

Inhibits 

Inhibits 

Inhibits 

Inhibits 

Inhibits 

chromate 

Sodium car- 
bonate 

Inhibits 

2% inhibits. 

1% allows 
some action 
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solutions 
act on the 
metal 

Acts on the 
metal with 
evolution 
of hydro- 
gen 

Allows 

Borax 

Inhibits 

1 % inhibits 

Inhibits 

Retards 

Allows 

Potassium 

hydroxide 

Inhibits 

1% inhibits. 
Stronger 
solutions 
have a direct 
action 

Allows 

Acts on the 
metal with 
evolution 
of hydro- 
gen 

Acts on the 
metahnth 
evolution 
of hydro- 
gen 

Potassium 

Allows 

Allows 

— 

Allows 

Allows 

iodide 

Potassium 

iodate 

Inhibits 

Allows 

Acts on the 
metal pro- 
ducing 
blacken- 

Inhibits 

Acts on the 
metal 

Potassium 

bromate 

Inhibits 
(after 
slight in- 
itial ac- 
tion). 

Allows (acts 
on the 
metal) 

ing 



Potassium 

ferrocyanide 

Inhibits 

Inhibits 

Produces 
film on the 
metal 

Inhibits 

Allows 

Potassium 

ferrocyanide 

Allows 

Allows 

Produces 
film on the 
metal 

Allows 

Allows 


not been included on the list. Potassium iodate only inhibits in 
the case of iron and aluminium. Potassium ferrocyanide inhibits 
the oxidation of iron, zinc, and aluminium, whilst potassium 
ferricyanide allows an action with all the five metals. 

It is thus evident that these various solutions exert an influence 
on the aerial oxidation of zinc, copper, aluminium, and magnesium 
very similar to that produced on the oxidation of iron. Especially 
is this true of the chromates. It has also been found that potassium 
bichromate and chromate render these metals passive just as they 
render iron passive. 

The Production of Hydrogen Peroxide during the Busting of Iron. 

Direct proof that hydrogen peroxide is formed when iron rusts 
has not hitherto been available. Keiser and McMaster (Artur. 
Chem. J. } 1908, 39, 96), in testing for minute quantities of hydrogen 
peroxide, employed a mixture of potassium ferricyanide and ferric 
chloride solutions. They found this to be the most delicate reagent 
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0 f a large number ■which they tried. The potassium ferricyanide is 
acted on by hydrogen peroxide, giving ferrocyanide, which produces 
a coloration with the ferric chloride. 

It was thought that this reagent might prove useful in testing 
for hydrogen peroxide during the oxidation of metals. On compar- 
ing its delicacy with that of titanic acid, it was found to be possible 
to detect hydrogen peroxide in a solution six times as dilute as 
one which just gave a, yellow colour with titanic acid. The strength 
of these solutions was estimated, and it was concluded that one 
part of hydrogen peroxide in 200,000 parts of water could be 
detected by the ferricyanide reagent. A blank experiment must 
always be done at the same time, and the reagent must be freshly 
prepared and fairly dilute so as not to have too deep a colour. 

This test was now applied to the oxidation of metals. The water 
in which zinc, lead, magnesium, and aluminium bad been oxidising 
for a considerable time was tested. In every case th,e reagent 
turned green after remaining a short time, eventually becoming a 
very deep green and sometimes of a blue colour, thus showing the 
presence of hydrogen peroxide. Zinc and aluminium gave the 
strongest reactions. 

Attention was now turned to iron. Some bright sheets of a 
highly purified soft iron were allowed to rust in distilled water, 
and the latter was tested from time to time for hydrogen peroxide. 
In order to make sure that no coloration of the reagent was caused 
by the presence of iron in solution, three parallel tests were 
employed ; in addition to the actual test and the blank test with 
distilled water, a third test was made with ferricyanide to show 
whether there were any iron in solution. This last test almost 
invariably showed no coloration, and this showed that the results 
were not vitiated by the possible presence of iron in solution. 

On the first day after the iron had been immersed no hydrogen 
peroxide could be detected in the water. On the second day, 
however, there was a slight reaction, and on the third day a 
pronounced reaction for hydrogen peroxide. Strong reactions 
continued to be given for about a fortnight, when they began to 
diminish, and eventually disappeared altogether. The strongest 
reactions obtained were quite comparable to those with lead and 
magnesium. On repetition of this experiment the same results 
were obtained, the presence of hydrogen peroxide usually lasting 
for a week or a fortnight, and finally disappearing. The eventual 
disappearance of the peroxide may be due to the formation of some 
ferrous hydroxide which would destroy it. 

Thus in the case of iron a small quantity of hydrogen peroxide is 
formed during oxidation, just as with the other metals. The precise 
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significance of the formation of hydrogen peroxide during the aerial 
oxidation of metals has not yet been discovered. 

Conclusions. 

None of the existing theories adequately explains how the various 
inhibiting agents prevent rusting. A satisfactory explanation, 
however, is provided by the fact that all these agents, without 
exception, render iron passive, and that this passivity persists after 
removal from the solution which caused it. Iron, so long as it j, 
passive, does not rust in presence of oxygen and water. If exposed 
to atmospheric air, passive iron very gradually rusts, owing to the 
removal of the passivity of the iron by the carbon dioxide of the 
air. Passivity of metals may vary in amount, and the amount of 
rusting subsequently induced will depend on the extent to which 
this passivity is removed. The nature of passivity will be dealt with 
in another paper. 

The mechanism of the process of the rusting of iron does not 
appear to differ essentially from the aerial oxidation of other metals. 
Similar reagents inhibit in all cases, and traces of hydrogen peroxide 
can he detected when iron rusts, just as in the ease of the other 
metals. All the metals concerned will, however, readily oxidise 
in solutions of potassium iodide, and in certain other reducing 
agents which* render the existence of hydrogon peroxide impossible. 
Consequently, the hydrogen peroxide is probably not an inter- 
mediate product of the main reaction, hut may be the result of » 
secondary reaction, since the process of oxidation can apparently 
continue without its formation. 

We consider, therefore, that metals undergo aerial oxidation by 
direct action of oxygen dissolved in water. In tho case of iron, 
ferrous hydroxide is first produced, and is afterwards further 
oxidised to the ferric state, forming rust. Iron does not pass into 
solution before rust can he formed. The action of carbonic acid 
or of any other acid is separate and independent of the main process 
of rusting, which proceeds in their absence. 

Several experiments which have been recently recorded as afford- 
ing support to the old view that carbonic acid is necessary for tbs 
Tusting of iron are explained by the results now recorded. The 
fact that iron which has been treated with dilute chromic acid or 
other inhibiting agents and subsequently washed, does not rust in 
air free from carbon dioxide, but begins to rust after carbon 
dioxide has been admitted, is due to the destruction of the passivity 
of the iron through the action of carbon dioxide. 

A similar explanation can he given of an experiment rccor t 
by Friend (Proc., 1910, 26, 1791, and intended as a M** 



THE passivity of ikon and certain other metals. 1853 

eriment to demonstrate the necessity of carbonic acid for the 
rusting of iron. In this apparatus a hollow iron cylinder previously 
■jnraersed in potassium hydroxide solution is shown afterwards not 
rUS t in presence of water and air free from carbon dioxide. 
This result is due to the passivity of iron induced by the alkali, 
and does not prove, as is assumed, that iron cannot rust unless 
carbon dioxide is present. If carbon dioxide is admitted, the 
ivity 0 f the iron is destroyed, and rusting proceeds (see also 
Dunstan, Nature, 1911, p. 381). 

Scientific Department, 

Imperial Institute. 


CCIX . — The Passivity of Iron and Certain Other 
Metals. 

By Wyndham Rowland Dunstan and John Richard Hill. 

The evidence presented in the foregoing paper shows that the 
problems of passivity and the rusting of iron are closely connected. 
During the course of that investigation some new facts were brought 
to light which led to further experiments being made with regard 
to the passivity of both iron and other metals. 

Of the numerous theories which have been put forward from 
time to time to explain the well known passive state of iron, not 
one can be said to have accounted successfully for all the observed 
phenomena. Most of these theories agree that passivity is caused 
by the formation of an extremely thin protective film on the surface 
of the metal. The protective film may possibly be composed of the 
metal itself, the surface of which has assumed some abnormal condi- 
tion, Such a view is held by Hittorf, who considers that passivity 
is due to a state of electric tension on the surface of the metal 
(Zeitsch. physikal. Chem., 1900, 34, 385). Finkelstein expresses 
the opinion that the surface layer of the iron has been changed from 
the bivalent to the tervalent state ( Zeitsch . physikal. Chem., 1901, 
39, 91). 

Then the protective film may also be of a non-metallic nature— 
either solid or gaseous. Fredenhagen believes it to be a film of 
oxygen in a condensed condition ( Zeitsch . physikal. Chem., 1903, 
43, 1; 1908, 63, 1). Krassa (Zeitsch. Elektrochem., 1909, 15, 
190) and many others adhere to the theory that passive iron is 
covered with a' film of oxide — probably the magnetic oxide. This 
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is perhaps the theory which has received the most general aapp ott 
Heathcote has summarised the facts at considerable length ( J . j 0( 
Chem. Ind., 1907, 26, 899), and draws the conclusion that cone 
of the theories is satisfactory, but that the oxide theory has most 
in its favour. A similar view is held by Byers (J. Amir. 

Soc., 1908, 30 , 1718). The oxide film, if it exists, must be exceei 
ingly thin, since it does not appear to affect the colour of the metal 
or to diminish its reflecting power. Muller and Konigsberger 
(Zeitsch. Elektrochem., 1907, 15, 659) performed experiments with 
iron mirrors, and could find no constant difference in the reflective 
power after rendering the iron passive, Krassa states that a Jim 
of oxide thick enough to produce passivity would not change tie 
reflective power more than 2 per cent., and would therefore escape 
detection. Muller and Konigsberger, however, deny this. 

Krassa also gives an account of some work on the production of 
passivity of iron in alkali solutions by anodic polarisation. In boil, 
ing alkalis the passive state was quickly attained with strong 
currents, producing no visible alteration of the surface. With weal 
currents, however, a visible film of oxide was first produced, and this 
attained a considerable thickness before passivity was eventually 
arrived at. He attributed these results to the fact that with strong 
currents a complete, although thin, film of oxide was rapidly formed, 
whilst with weak currents the film was more irregular, and conse- 
quently attained a much greater thickness before becoming complete. 
Krassa considers that oxide is formed by direct electrolytic action 
of the alkali on iron with the liberation of hydrogen, the amount 
of hydrogen formed being usually too small to be detected. 

It has been previously supposed that the passive state is confined 
to a very few metals, chiefly iron, nickel, and cobalt. It will be 
shown now, however, that other metals also exhibit passivity. 

The Passivity of Iron. 

As pointed out in the foregoing paper, all the solutions which 
inhibit rusting also render iron passive. The principal solutions 
are: chromic acid, potassium dichromate, chromate, permanganate, 
iodate, bromate, chlorate, and ferrocyanide, hydrogen peroside. 
hydroxides of potassium, sodium, calcium, barium and ammonium, 
carbonates of sodium and potassium, and borax 

An immersion of a few minutes in one of these solutions is often 
sufficient to effect passivity. An account was given in the previous 
paper of the precautions to be taken in washing the iron and o, 
the methods employed for detecting the passive state. The t^ ree 
tests were: nitric acid (D 12), a solution of copper sulphate (0 5 
per cent.), and rusting in distilled water. As indicated iu the ore 
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igoing paper, the iron used in these experiments was wrought iron 
[sheet of a high degree of purity, whilst sheet iron prepared by 
I electrolysis furnished the same results. 


Influence of Air on Production of Passivity. 

■ That passivity is produced in the absence of air was shown in 
several ways : 

(1) Iron w as immersed in boiling 1 per cent, solutions of chromic 
[acid, potassium dichromate, sodium carbonate, and potassium 
hydroxide for several hours. In every case the iron was found 
to be passive to nitric acid (D VI) after this treatment. 

(2) Iron was dropped into a boiling 1 per cent, solution of sodium 
carbonate contained in a flask. The flask was sealed while boiling, 
and allowed to cool. After twenty-four hours the flask, was opened, 
and the iron was found to be passive on testing with nitric acid 
(D 1'2). The experiment was also made with 1 per cent, solutions 
of chromic acid and potassium bromate, both of which gave the 
same result. 

(3) Some iron was placed in one limb of a bent tube and a 3 per 
cent, solution of potassium hydroxide in the other. The tube was 
connected with a Sprengei pump and completely evacuated, the 
potassium hydroxide being finally boiled to drive out all dissolved 
air. The tube was then sealed, and the alkali run over on to the 
iron, where it was allowed to remain overnight. The alkali was then 
poured back again, and the iron washed repeatedly by distilling 
water over from the alkali. Finally, the tube was carefully opened, 
the iron tested with copper sulphate solution, and found to bo 
passive. 

Thus, in all these cases air plays no part in rendering iron 
passive. 

Destruction of Passivity. 

When iron which had been rendered passive by chromic acid was 
washed and immersed in distilled water, it usually remained passive 
or upwards of an hour. Eventually, however, it slowly became 
active, and rusting began. This action was due to the carbonic acid 
from the air which destroyed the passivity. This was shown to be 
s0 y an experiment in which carbon dioxide was rigorously 
excluded, and the iron protected from contact with the glass by 
means of a silica boat. In this case no rusting had occurred after 

era months. "When the iron had not been previously rendered 
passive, rusting occurred as usual. 

t J ie was not destroyed in distilled water by touching 

iron wit zinc or active iron. It was, however, thus destroyed 
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when immersed in copper sulphate solution or in nitric acid (D pjj 
In these solutions the action began at the point touched, and visibly 
spread over the surface; thus, when passive iron is immersed in 
electrolytes, the active state is able to spread rapidly from any 
active spot over the whole surface, whereas in distilled water 
activity spreads much more slowly. This was further shown by 
scratching the surface of passive iron. In nitric acid (D 1*2) and 
in copper sulphate solution action spreads rapidly from the scratch 
over the whole surface; in distilled water the rest of the surface 
remained passive for some time after the scratch had rusted. 

Passivity was also destroyed by violently shaking the iron against 
the sides of the vessel or by touching with the fingers. Cons* 
quently, care must be exercised in washing and testing passive iron. 
Steel was found to behave in exactly the same way as wrought iron, 
except that it became active rather more readily. 


Dilute Acids Destroy the Passivity of Iron. 

(1) Sulphuric Acid : — Iron which had been rendered passive with 
1 per cent, chromic acid was washed in distilled water, and immersed 
in dilute sulphuric acid of various strengths down to A/ 10. In all 
cases effervescence began in the course of some minutes, and on 
testing the iron with copper sulphate it was found to have become 
active. 

(2) Hydrochloric Acid:— A/ 10- Acid rendered passive iron active 
in less than half a minute. 

(3) Acetic Acid : — Passive iron was immersed in 5 per cent, 
acetic acid. It became active in fifteen minutes. In 2 per cent, 
acid the iron became active in twenty minutes, whilst in 1 per 
cent, acid the passivity was not destroyed for over an hour. 

(4) Formic Acid : — A 1 per cent, solution rendered passive iron 
active in five minutes. 

(5) Citric Acid : — A 1 per cent, solution destroyed passivity in 
twelve minutes. 

(6) Carbonic Acid : — When passive iron was immersed in 
solutions of carbon dioxide it became active in times varying from 
half to one hour, depending on the extent of the passivity and on 
the strength of the solution of carbonic acid. 

Reducing agents do not destroy passivity. 

Passive iron was washed in distilled water, and immersed m 
solutions of formaldehyde, ammoniacal cuprous oxide, sodium hypo- 
phoBphite, and alkaline dextrose. In all cases the iron remained 
passive. 
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Salt Solutions Dtstroy Passivity. 

It has been known for some time that the presence of sodium 
chloride and other haloid salts prevents iron from attaining the 
passive state. 

A sheet of passive iron was immersed in a 2 per cent, solution 
of sodium chloride. Rusting began in seven or eight minutes, 
w hich is also the time required for active iron to rust. Other 
sheets of passive iron were immersed in 2 per cent, sodium chloride 
for one minute and half a minute respectively. They were then 
tested with nitric acid (D 1*2), and found to be active. Solutions 
as dilute as 0*005 per cent, of sodium chloride gave similar results. 
Various other chlorides were employed, and all had the same 
vivifying effect. These were the chlorides of potassium, calcium, 
chromium, iron, and ammonium. Bromides and iodides were also 
found to destroy passivity. Other salts were then tried. Various 
nitrates and sulphates were found to destroy passivity, although not 
so rapidly aa the haloid salts. 

If any one of these salts is added to a solution which renders iron 
passive, the latter property should be nullified, and the iron remain 
active, and consequently rust. This was found to be actually the 
case. Sodium chloride was added to a solution of potassium 
chromate, and a piece of iron dropped in. Rusting readily 
occurred, although rather locally, and rapidly went deeply into the 
metal. The same result occurred when sodium chloride or one of 
the above-mentioned salts was added to a solution of sodium 
carbonate, potassium hydroxide, or hydrogen peroxide. Rusting 
occurred in every case. With chromic acid, the addition of sodium 
chloride caused a rapid action on iron, with reduction of the 
chromic acid and evolution of hydrogen. With potassium 
dichromate, which has a slightly acid reaction, the same result was 
obtained, except that there was less hydrogen produced. 

The cause of the vivifying action of salts is elucidated by the 
results of the following experiments : 

A sheet of iron was immersed in a solution of sodium chloride 
containing a few drops of phenolphthalein. A pink colour was 
rapidly developed on certain areas of the surface of the metal, 
indicating the formation of free alkali. It was found that the same 
effect was produced by other salts of the alkali metals, and was 
evidently caused by a difference of potential being set up, which 
resulted in slight electrolysis of the salt. In order to ascertain 
wnether the difference of potential was set up by the oxidising 
action of the air on the iron, the experiment was repeated with 
complete exclusion of air. In this case no pink colour was formed. 
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Air •was then admitted, and as soon as it had diffused down to the 
iron, the pink colour appeared in patches as before, rusting occurring 
on the areas which were not coloured. It is obvious, therefore 
that the difference of potential is due to the irregular action of 
the air on the iron, since it does not occur in absence of air. 

These experiments were now repeated, using passive instead of 
active iron. Exactly the same phenomena were observed, showing 
that in the presence of sodium chloride the action of the air can 
also set up a difference of potential on passive iron. 

As a consequence of these experiments it may be said that the 
vivifying effect of salts is due to an electrolytic effect. This is 
caused by a difference of potential set up on the surface of the iron 
by the action of the air, which causes the liberation of alkali from 
the salt at the cathodic portions, and of the acid radicle* at the 
anodic portions. It is the latter which acts on the outer film of 
the iron, and destroys the passivity. 

If this explanation is correct, salt solutions should not destroy 
the passivity of iron in absence of air, since no difference of potential 

Fig. 1. 
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would then be set up. This was shown to be actually the case by 
the following experiment. 

A bent glass tube A B was taken, and the end B drawn out 
to a fine capillary. A strip of dry passive iron (see below) was 
placed in the tube at the end A, which was then drawn out as 
shown. A 1 per cent, solution of sodium chloride was drawn in 
at B, and the capillary sealed. The end A was connected to a 
Sprengel pump, and the tube was completely evacuated, the solution 
being finally boiled to expel all air. The tube was then scaled at 
A, care being taken that no salt solution should touch the iron. 
The solution was now poured over on to the iron, allowed to remain 
there for half an hour, and then poured back again. The iron 
was washed free from sodium chloride by carefully distilling water 
over from B several times, keeping the limb A cool. Finally, the 
tube was opened, and the iron carefully transferred to a vessel 
containing copper sulphate solution, when it was found to be 
passive. Care was taken throughout not to shake the iron unduly. 
The experiment shows that in absence of air sodium chloride does 
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D oi destroy the passivity of iron. The strong vivifying effect is 
due to the combined action of both air and sodium chloride. 


The Film Theory of Passivity. 

The following experiments were made in order to gain further 
information respecting the production of a film as a probable cause 
of passivity: 

Two polished sheets of iron, A and B , were taken. A was 
scratched with a sharp glass rod, and both were then immersed 
in a 1 per cent, solution of potassium dichromate overnight in 
separate vessels. On the following morning they were washed, and 
immersed in distilled water. The sheet B was then scratched. In 
eight to ten minutes the scratch on B began to show rusting, and 
after forty-five minutes was completely covered with rust, the rest 
if the surface remaining quite bright. The sheet A was entirely 
free from rust. This experiment shows that if the surface of iron is 
scratched after it has been rendered passive, active iron is exposed 
at the part scratched. 

Similar results were obtained in other experiments. A sheet of 
iron was rendered passive in chromic acid. It was then washed in 
distilled water, and immersed in nitric acid (D 1*2). No action took 
place. The metal was now scratched with a sharp glass rod, when 
vigorous action at once set in at the scratch, and rapidly spread 
over the whole surface. On repeating the experiment in a copper 
sulphate solution, a similar result was obtained. Copper was at 
once deposited on . the scratch, and the action rapidly spread 
outwards over the rest of the surface. 

These experiments clearly indicate the presence of some kind of 
protective film on the surface of the passive iron. When a portion 
of this film is removed or disturbed, the original metal is thereby 
exposed, and the part so treated is rendered active. Violent 
shaking of the iron also may injure the film and cause activity. 

That the film is not gaseous or in any way volatile was shown 
by the following experiments : 

Several sheets of iron which had been rendered passive in chromic 
acid were obtained in the dry state, by washing first in distilled 
water and then in alcohol, and finally drying in a rapid current of air. 
The sheets so treated were found to retain their passivity for long 
periods in the dry state. 

One of the sheets of dry passive iron was heated at 100° in a 
steam-oven for several hours, and was still passive. Another sheet 
was placed in a tube sealed at one end, which was then connected 

a* Sprengel pump and evacuated. It was heated at 100° for an 

VOL. xcix. 6 f * 
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hour, when the iron was tested with copper sulphate solution, ajj 
found to be passive. 

Higher temperatures were now employed, great care being 
to obtain a complete vacuum. Combustion tubing was used, and 
it was heated in a bath of soft solder (melting point 184°), th» 
temperature being measured with a thermometer reading to sqqo 
I n this way a sheet of passive iron was heated in a vacuum at 35 (o 
for fifteen minutes. After allowing to cool, the iron was tested 
with copper sulphate solution, when it was found to be passive. 
The experiment was repeated at higher and higher temperatures 
and it was found that iron remained passive in a vacuum up to 
400°. When the temperature was raised above 400° the passivity 
gradually disappeared. 

Passive iron was heated in a sealed combustion tube, through 
which a current of hydrogen was passed, thus : 

Pis. 2. 



The hydrogen was dried, and passed over a heated copper spiral 
before entering the tube, so as to exclude all traces of oxygen. The 
tube was heated in a sulphuric acid bath at the lower temperatures, 
and in a solder-bath at the higher temperatures. The iron via 
tested at the end of each experiment with copper sulphate solution. 
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.nutca, the iron was 


passive. 
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Thus the passivity o! iron wa3 destroyed by heating in hydrogen 
between 240° and 250°. 
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Parallel experiments were done, in which passive iron was heated 
■ nitrog® 11 - They gave the same results as heating in a vacuum, 
namely the passivity was not destroyed below 400°. 

The temperature at which passivity was destroyed in hydrogen 
. eT y en tly the same as the temperature at which the magnetic 
oxide begins to be reduced when heated in hydrogen. 

This was further shown to be the case by the following experi- 
me nf A sheet of iron was coated with an extremely thin film of 
oxide by carefully heating in air or steam until it had assumed a 
light orange colour. It was then heated in a current of hydrogen. 
Between 240° and 250° the oxide film was reduced, and 
disappeared. 

These results afford strong evidence in favour of the probable 
existence of a film of oxide on the surface of passive iron. 


The Passivity of Zinc. 

In the case of zinc the passive state was shown by means of the 
same tests as those employed with iron. 

(1) Copper Sulphate Solution: — Ordinary zinc, which is in the 
active state, is immediately attacked by a dilute solution of copper 
sulphate (0’5 per cent.), a dark layer of copper being at once 
deposited. In the passive state, however, zinc remains quite bright 
in copper sulphate solution for several minutes, and then a furry 
deposit of copper slowly begins to form. 

(2) Oxidation in Distilled Water:— & bright Bheet of active zinc 
begins to show oxidation in distilled water in fifteen minutes, and 
after one or two hours the oxidation has become general. Passive 
zinc, on the other hand, shows no oxidation in distilled water for 
many days, and often for several weeks. 


Agents which Render Zinc Passive. 

A solution of potassium dichromate was found to be the best 
agent for rendering zinc passive. Bright sheets of zinc were 
immersed in a 1 per cent, solution of potassium dichromate over- 
night. Being quite bright they were washed, and tested by the 
above methods. They were quite passive, both to copper sulphate 
solution and aerial oxidation in distilled water. 

Solutions of chromic acid between O'Ol and O'l per cent, were 
also found to render zinc passive to both tests. A 1 per cent, 
solution, however, acted on the metal, with the formation of a layer 
of chromate. A 1 per cent, solution of potassium chromate rendered 
zinc passive towards copper sulphate solution, and towards oxida- 
tion in distilled water, although not so completely as did potassium 
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dichromate. Two per cent, solutions of sodium carbonate aad of 
borax also rendered zinc partly passive. Stronger solutions had a 
direct action on the metal, which was also the case with potassium 
hydroxide and other strong alkalis. 

Effect of Scratching the Surface of Passive Zinc. 

A sheet of zinc which had been rendered passive in potassium 
dichromate was washed in distilled water, and scratched with a 
sharp glass rod. On immersing in copper sulphate solution, the 
scratch was immediately blackened by deposition of copper, the rest 
of the surface remaining bright for some time. When active zinc 
was treated in the same way, the scratch made no difference, the 
whole surface being immediately blackened. Another sheet o] 
passive zinc was immersed in distilled water, and scratched as 
before. Oxidation rapidly began on the scratch, and after several 
days this was completely oxidised; the rest of the surface remained 
bright for a week or two. 

These experiments afford strong evidence of a protective film oo 
the surface of passive zinc, as was found in the case of iron. 

The passivity of zinc is not destroyed by the action of dissolved 
air nearly so readily as that of iron. This is shown by its remainip 
unoxidised in distilled water for much longer periods. Also, salt 
solutions do not vivify passive zinc so readily as they do passive 
iron. 

On the other hand, however, zinc largely loses its passivity on 
washing with alcohol, and drying. Consequently, some experiments 
in which dry passive zinc was heated in hydrogen were not found 
to be of much value in determining the nature of the protective 
film. Also, zinc oxide is not reduced by heating in hydrogen until 
after the melting point of the metal is reached. 


The Passivity of Magnesium. 

Magnesium will remain unoxidised for long periods if previously 
immersed in solutions of potassium di chromate or chromate. Tins 
is due to the fact that these reagents render it passive, as the 
following experiments show. 

A sheet of magnesium was immersed for forty-eight hours in a 
1 per cent, solution of potassium dichromate. It was then washed, 
and immersed in distilled water. A sheet of ordinary magnesium 
was also immersed in distilled water at the same time. The surfe# 
of the latter was almost immediately covered with bubbles of 
hydrogen, and in ten minutes visible oxidation had begun. The 
passive magnesium remained unchanged, and no gas was formed fa 
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half an hour. The active magnesium then showed general oxida- 
tion over the whole surface. In two hours the passive sheet was 
ite bright, but showed slight effervescence. After twenty-four 
hours it was still bright ; general oxidation had set in after 
'forty-eight hours’ immersion. 

A similar experiment was performed, using a 1 per cent, solution 
uf W«ium chromate instead of dichromate. The passive 
m A lim only showed slight effervescence after half an hour, and 
ignained bright for twenty-four hours, when general oxidation 
-et in. The active metal began to oxidise in ten minutes as before. 

Chromic acid has a direct action on magnesium, the surface of 
iho metal becoming tarnished. 


The Passivity of Copper. 

Copper is rendered passive by immersion in solutions of chromic 
acid, potassium dichromate, and potassium chromate. Potassium 
hydroxide does not render copper passive, nor does it inhibit oxida- 
tion of the metal. The passive condition was shown by the following 
experiments : 

(1) A sheet of pure copper was immersed in a 1 per cent, solution 
of potassium dichromate for about twelve hours. It was then 
washed, and immersed in distilled water. A similar sheet of active 
copper was also immersed in distilled water at the same time. The 
latter showed oxidation in the form of a thin film after three days. 
After a week the surface was much discoloured. The passive 
copper, on the other hand, had remained perfectly bright. After 
three weeks the surface of the active copper was completely 
oxidised, that of the passive copper being quite bright, and 
remaining so for over a month. 

(2) Two sheets of copper, one of which had been immersed over- 
night in a 1 per cent, solution of potassium dichromate, were placed 
in separate vessels. A 0‘1 per cent, solution of silver nitrate was 
poured over both. The active copper was at once acted on, being 
covered with a steely-blue film of silver. The passive copper 
remained unchanged for three or four minutes, and then a furry, 
grey deposit of silver slowly began to form. 

(3) The previous experiment was repeated, using a dilute solution 
of mercurous nitrate instead of silver nitrate. Similar results were 
obtained. 

(4) A dilute solution of silver acetate caused a deposit of silver 
on active copper in a few seconds. Passive copper was not acted 
on for more than half an hour. 



1864 


DTOSTis AND HILL: 


Cause of the Passivity of Copper. 

(1) Some passive copper was washed, and immersed in < 
water. It was then scratched with a sharp glass rod. In two j 
the scratch had begun to oxidise, and after a week was con 
coloured dark red or black, the rest of the surface remaining 
perfectly bright. A piece of active copper was treated in n e 
same way, but the scratch made practically no difference, and 
general oxidation began in the usual way in a few hours. 

(2) A sheet of passive copper was scratched, and immersed in 
silver nitrate solution. The scratch was immediately blackened by 
deposition of silver, the rest of the surface remaining unchanged 
for some time. When active copper was treated in the same way, 
the whole surface was immediately blackened. Tbe experiment was 
repeated with silver acetate with the same results. 

(3) A sheet of copper was carefully polished with fine emery, 
and immersed overnight in a 5 per cent, solution of potassium 
dichromate. It was then washed, and carefully dried with a soft 
cloth. One-half of the surface was now polished up again with the 
same emery as before, care being taken throughout not to tduch the 
metal with the fingers. On comparing the two portions, it mj 
observed that the one not so recently polished was of a slightly 
redder colour than the other. The sheet was now immersed is 
distilled water in a covered gas-jar, and left to remain. In three 
days general oxidation had begun on the more recently polished 
portion, the rest of the surface being unchanged. After ten dsys 
the active portion had oxidised copiously, the rest of the surface 
remaining perfectly bright. 

These experiments show that passive copper is covered with a 
protective film, and that the colour of the metal is rendered slightly 
redder in consequence. 

In order to ascertain whether the film on passive copper ii non- 
metallic, the rate at which passive copper amalgamates with mercury 
was compared with that of active copper. Two sheets of copper, 
one active and the other passive, were pressed down into mercury 
by means of glass rods hooked at the end, and the whole covered 
with distilled water. In fifteen minutes the active copper showed 
distinct amalgamation, whereas the passive copper did not begu 
to amalgamate for several hours, and even then only slowly. « 
is therefore improbable that the protective film consists of metal 
in an abnormal physical condition, and the evidence points to the 
conclusion that it is an oxide. 

To show whether copper is oxidised by the action of chromates, a 
sheet of the metal was immersed in a solution of potassium chromsl* 
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to which ammonia had been added. A rapid action took place, 
copper passing into solution, and the chromate being reduced. 
Ammonia solution by itself has a much slower solvent action on 
copper, due to the oxidising action of the air. In both cases the 
oxide is dissolved by the ammonia as rapidly as it is formed. In 
this way the oxidising action of the chromate is rendered continuous 
by the constant exposure of a fresh surface of the metal. 

The same result was obtained by the addition of dilute sulphuric 
or hydrochloric acid instead of ammonia. In this case the acid 
dissolves the film of oxide; thus, the copper passes into solution, 
and the chromate is reduced. 

These results afford strong evidence that chromic acid and the 
chromates render copper passive by the production of a film of 
oxide on the surface of the metal. 

Support for this view was also obtained by the action of the 
following solutions on passive copper: 

Sulphuric Acid: — Passive copper was immersed in sulphuric acid 
of various dilutions down to 1V/50. In all cases the passivity was 
destroyed within two or three minutes. 

Hydrochloric Acid: — Passive copper was treated with 1Y/50- 
hydrochloric acid. On testing with silver acetate solution it was 
found to have become active. 

Ferrous Sulphate: — On treating passive copper with a solution 
of ferrous sulphate, it was rendered active. A solution of ferrous 
sulphate dissolves copper oxide, with formation of ferric hydroxide. 

Citric Acid. — A 10 per cent, solution rendered passive copper 
active. 

These four reagents all dissolve copper oxide, and they all render 
passive copper active. Other acids which dissolve copper oxide also 
destroy the passivity of copper. 

Copper rapidly loses its passivity when dried by washing in 
alcohol, and it is known that finely divided cuprous oxide is rapidly 
reduced by alcohol. 

The Passivity of Lead. 

Lead appears to behave similarly to copper and zinc, but the 
action in this case was not minutely studied. 


Conclusions. 

The results of this investigation leave little room for doubt that 
the observed passivity is due to the presence of a film of oxide on 
the surface of each metal. With iron this film remains intact on 
heating in a vacuum to temperatures as high as 400°. It cannot 
therefore be composed of a gas film. The film is, however, destroyed 
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by beating in hydrogen at 250°, the temperature at which magn 6 tj c 
iron oxide begins to be reduced. This is strong evidence in f Moojl 
of the film being composed of an oxide of iron, and this explanation 
is supported by the fact that many dilute acids which dissolve tie 
oxides of iron also destroy passivity. It is more difficult, however 
to explain the action of the alkalis on this basis. It is known 


however, that under certain conditions iron can be oxidised by 
alkalis with the production of a visible film of oxide. Presumably 
such oxidation can only take place with the liberation of hydrogen 
and it has not so far been recognised that iron can react with cold 


dilute alkalis. 


The strong vivifying effect of salt solutions, and especially of the 
haloid salts, is shown to be due to an electrolytic action, in which 
the acidic ion is liberated and attacks the film. 


Zinc, copper, and magnesium can also assume the passive state. 
The passivity of zinc and copper is to be attributed to the formation 
of a protective film, which, in the case of copper, causes the metal 
to assume a slightly redder colour. The film is non-metallic, since 
it interferes with the amalgamation of copper by mercury. 

The passivity of copper is destroyed by various reagents which 
dissolve the oxides of copper. Also, chromic acid and the chromites 
have been shown to exert an oxidising action on copper. It is 
therefore concluded that the passivity of copper is due to the 
formation of a film of oxide, probably cuprous oxide, on the surface 
of the metal. The cases of zinc, lead, and magnesium are no doubt 
also to be explained by the formation of films of the oxides of these 


metals. 


Scientific Department, 
Imperial Institute. 
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The Council has ordered the following letter and report to be 
printed in the Journal and Proceedings of the Society: 


Imperial College of Science and Technology, 

Royal College of Science, 
South Kensington, 
London, S.W. 
October 4 th, 1911. 


Gentlemen, 

I beg to forward you the Annual Report of the International 
Committee on Atomic Weights for 1912, to which I have appended, 
as desired by them, the signatures of Professors Clarke, Ostwald, 
and Urbain. 

Slight changes have been made in the atomic weights of calcium, 
erbium, iron, mercury, tantalum, and vanadium, which are indi- 
cated, in accordance with a suggestion received from Germany, by 
asterisks. 

The only addition to the list of elements is that of niton (radium 
emanation), with the symbol Nt, and the atomic weight 222'4, as 
determined by Gray and Ramsay. This is in fair agreement with 
the value calculated by Debierne from observations on the rate of 
Cow of the gas. 

I have the honour to be, Gentlemen, 

Your obedient servant, 


To the Hon. Secretaries, 
'the Chemical Society, 
Burlington House, 
London, W. 


T. E. THORPE. 


Report of the International Committee on Atomic Weights, 1912. 

Since the report of the Committee for 1911 was prepared, a 
number of important determinations of atomic weight have been 
published, which may be summarised as follows : 

Nitrogen. — Guye and Drouginiue ( J . Chim. Phys., 1910, 8, 4731, 
from seven analyses of N 2 0„ find, in mean, N = 14'010, 

Sulphur. — Burt and Usher (Froc. Roy. Soc., 1911, A, 85, 82), by 
analysis of nitrogen sulphide, N 4 S„ have determined the ratios 
S:N: :1'0:0'43687. Hence, calculating with N = 14 009, S=32’067, 
in good agreement with the accepted value. 

Chlorine. — Burt and Gray ( Chem . News, 1911, 103, 161 and 
170) have continued their work upon the density of hydrochloric 
Md, and confirmed their former determination of Cl = 35’46. 
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Iodine. — Baxter (J. Amer. Chem., Soc., 1910, 32 , 1591) 
re-determined the ratio of iodine to silver with extreme care. Cos,, 
bining his results with the previously-determined ratio of silver to 
iodine pentoxide, he finds Ag=107*864 and 1=126*913. The value 
for silver varies from that found by Kichards and Willard, and uh, 
discrepancy is as yet unexplained. 

Sodium. — Goldbaum (J. Amer. Chem. Soc., 1911, 33 , 35) has 
made analyses of sodium chloride and bromide by a new electrolytic 
method. The salts were electrolysed with a mercury anode and a 
weighed silver cathode, and on the latter the halogen was collected 
in weighable form. From the chloride, with Cl= 35*458, Goldbaum 
found Na= 22*997; the bromide, with Br = 79*920, gave Ka=22*998. 

Calcium,. — Two papers by Kichards and Honigschmid (J. Amt, 
Chem. Soc., 1910, 32 , 1577; 1911, 33 , 28) on the atomic weight of 
calcium have appeared. From analyses of calcium bromide, 
Ca= 40*070, when Ag= 107*88. From analyses of the chloride, 
Ca= 40*074. The value 40*07 is adopted in the table at the end 
of this report. 

Cadmium.— Perdue and Hulett (J. Physical Chem., 1911, 15, 
155 ; see also Richards, J. Amer. Chem. Soc., 1911, 33, 888), from 
electrolytic analyses of cadmium sulphate, conclude that the atomic 
weight of cadmium is near 112*30. This is lower than the accepted 
value, but as the investigation is being continued with other salts 
of cadmium, any change in the table should be deferred. 

Mercury. — Easley (J. Amer. Chem. Soc., 1910, 32, 1117) has 
continued bis work on the atomic weight of mercury, varying his 
methods. New analyses of the chloride give Hg= 200*63, in con- 
firmation of his former determinations. In a private communication 
he states that analyses of the bromide lead to the same value. The 
new figure, Hg = 200*6, should be adopted. 

Vanadium. — McAdam (J. Amer. Chem. Soc., 1910, 32 , 1603), by 
reducing sodium vanadate to sodium chloride, by heating in a 
stream of dry hydrochloric acid, finds Y=50 967, or 51 in round 
numbers. The latter figure is as probable as any. 

Tantalum. — Balke (J. Amer. Chem. Soc., 1910, 32 , 1127), hy 
hydrolysis of tantalum pentachloride, has determined the ratio 
2TaCl 5 :Ta 2 O s . The mean of five concordant determinations gives 
Ta= 181*52, when Cl=35*46. The rounded-off value 181*5 should 
be accepted- 

Tellurium. — Flint (Amer. J. Sei., 1910/ [iv], 30 , 209) has con- 
tinued the work reported by Browning and Flint in 1909 on toe 
fractionation of tellurium by hydrolysis of the tetrachloride. 
successive fractions the atomic weight steadily decreased. Seven 
analyses of the basic nitrate representing the tenth fractionation 
gave values for Te ranging from 124*25 to 124*42. As the wor 
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is still in progress, any acceptance of these low figures would be 

premature. 

Baxter, Thorvaldson, and Cobb ( J . Amer. Chem. Soe., 
1911 , 33, 319), from analyses of ferrous bromide, find Fe = 55'838 
wten Ag=107'88. In another communication (ibid., p. 337), 
Baxter and Thorvaldson find Fe=55‘836. The latter figure is the 
mean of two series, meteoric iron being taken as the starting point. 
The value 55'84 is given in the table. 

Uranium.—' Oeehsner de Coninck (Compt. rend., 1911, 152 , 711 
and 1179), by reduction of U0 2 C) 2 and TJ0 3 ,H 2 0 to U0 2 in 
hydrogen, concludes that U=238'5. The work is only approximate 
in character. 

Scandium. — Meyer and Winter (Zeitsch. anorg. Chem., 1910, 67, 
398), in a preliminary series of experiments, find values for Sc 
ranging from 44'88 to 45'37 ; in mean, 45T2. This is higher than 
the recognised value, but its adoption would be premature. More 
details are needed. 

Heodymium. — By extended and careful analyses of the chloride, 
Baxter and Chapin (Proc. Amer. Acad., 46, 215) have redetermined 
the atomic weight of neodymium. From the ratio NdCl 3 :3Ag, 
Nd= 144268. From the ratio NdCl 3 :3AgCl, Nd = 144'272. A 
small correction raises the value to 144-275. The rounded-off value 
144'3, given in the table, may bo properly retained. 

Erbium. — Hofmann (Per., 1910, 43 , 2635), from analyses and 
syntheses of the sulphate of “neoerbium,” finds Er=167’68. This 
may be rounded to 167'7. 

Argon. — Determinations of the density of argon, by Fischer and 
Froboese (Bcr., 1911, 44 , 92), give a mean value of 19 95. Hence 
A =39-90. 

IPi’ioB.— Gray and Ramsay (Proc. Hoy. Soc., 1910, A, 84 , 536), 
with the aid of the microbalance, have determined the density of 
the gaseous emanation from radium, to which they give the name 
niton. The mean value found gives Nt-223, but the value 222’4 
is preferred (compare also Debierne, Compt. rend., 1910, 150 , 1740). 
The gas is a member of the argon group, and seems to be entitled 
to recognition in the table. 

The table of atomic weights for 1912 follows. In accordance 
with a suggestion received from Germany, the changed values are 
indicated by an asterisk. The changes are few in number, and only 
in two cases are they large. 

F. W. Clarke. 

W. Ostwald. 

T. E. Thorpe. 

G. Urjjatn. 
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1912. 

International Atomic Weight ». 




0=16. 




Aluminium 

A1 

27-1 

Molybdenum , 

Mo 



Sb 

120*2 



Hi -3 

20 -2 

Argon 

A 

39-88 

Neon 

Ne 

Arsenic 

As 

74-96 . 

Nickel 

Ni 


Barium 

Ba 

137-37 

Niton* (radium emanation) Nt 

2224 

Bismuth 

Bi 

208-0 

Nitrogen 

N 


Boron 

B 

11*0 

Osmium 

Os 


Bromine 

Br 

79-92 

Oxygen 

0 



Cd 

112-40 



1067 

Cseaiuui 

Cs 

13281 

Phosphorus .... 

p 


Ca 

40 07 





C 

12 00 



39-10 


Co 

140 25 


p r 

Chlorine 

Cl 

35-46 

Radium 

Ra 

226-4 

Chromium 

Cr 

52-0 

Rhodium 

Kh 

102-9 


Co 

58-97 





Cb 

93-5 


fill 



Cu 

63-57 





Dy 

162-5 


Sc 


Erbium* 

Ear 

167-7 

Selenium 

Sb 

79-2 


Eu 

152-0 


Si 


Fluorine 

F 

190 

Silver 


107-83 


Gd 

157-3 


Na 


Gallium 

Ga 

69-9 

Strontium .... 

Si 

87-68 


Ge 

72-5 


s 



G1 

9-1 


Ta 


Gold 


197-2 

Tellurium 


127-5 


He 

3-99 


Tb 

159-2 


H 

1-008 


T1 

20PO 



114-8 


Th 

232-1 


I 

126-92 


. ... Tm 

168 5 


Ir 

1931 

Tin 

Sn 

119-0 


Fe 

55-84 


Ti 

48'1 

Krypton 

Kr 

82-92 

Tungsten 

...: w 

184-0 



139 0 


u 

238-5 

Lead 

Pb 

20M0 

Vanadium* .... 

V 

51'0 


Li 

6-94 


Xe 

130-2 

Lutecium 

Lu 

174-0 

Ytterbium (Nec 

•ytterbium) Yb 

172 '0 

Magnesium 

Mg 

24-32 

Yttrium 

Yt 

89'0 

Manganese 

Mn 

54-93 

Zinc 

Zn 

65-37 

Mercury* 

Hg 

200-6 

Zirconium 

Zr 

90-6 
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New Method for Esterification of Alcohols by Halogen 
Acids, Georoes Dakzens ( Compt . nsni., 1911, 152, 1314—1317).— 
A general method for replacing the hydroxyl group by a halogen 
consists in treating the substance with thionyl chloride or bromide 
(2 mols.) in presence of a tertiary base (1 mol.). There is but little 
development of heat, and the reaction is complete in half an hour. 
Sulphur dioxide may be removed by heating at 80 — 110°, but this is 
not always necessary. The process gives yields exceeding 95%, and is 
stated to be free from the disadvantages associated with the use of a 
halogen hydride or the employment of phosphorus pentachloride. 
Dimethyl- and diethyl-aniline are the most suitable bases to use. As 
examples of its application, the conversion of isoamyl alcohol, dichloro- 
hydrin, benzyl carbinol, and cinnamyl carbinol into the corresponding 
chloro-derivativos is mentioned. The method cannot be applied to 
phenols. eycfoHexauol is converted into epefohexene through removal 
of hydrogen chloride from the unstable chloro-compound. 

W. 0. W. * 

Boiling Point of Mixtures of Water and [Ethyl] Alcohol. 

C, Mariuer (Bull. Asaoc. chim. Suer. Ditt., 1911, 28, 768 — 770). 

The boiling point of mixtures of ethyl alcohol and water, containing 8 
to 100% of alcohol, can be represented by means of the formula < = 78-4 + 
a/ 0-22 a.e/o, in which e and a denote respectively the percentages of 
water and alcohol in the mixture boiling at f under atmospheric 
pressure. H. M. D. 


Synthesis of Tertiary a-Keto-alcohols. D. Gauthier (Compt. 
raid, 1911, 152, 1259—1261. Compare this vol., i, 415).— An 
extension of the reaction previously described to the cyanohydrins of 
ketones. fl-Methylbutanone-(3-ol, OH*CMe 3 ’COMe, prepared by the 
action of magnesium methyl iodide on acetone cyanohydrin (cyano iso- 
propyl alcohol), has b. p. 79°/730 mm., and forms a scmicarbazmie, 
m. p. 180°. This substance is not identical with the compound to 
which Schmidt and Austin (Abstr., 1903, i, 2) have ascribed the above 
constitution. 

P-Melhylpentan-y-one-p-ol, OH-CMe 2 -COEt, has b. p. 96—98°/ 
115 mm. y-Melhylpentanone-y-ol, OH-CMeEt-COMe, has b p 94°/ 
"29 mm. w Q.yf. 


Chemical Action of Light. XIX. Giacomo L. Ciamician and 
,9U ’ ^ 1280—1289. Compare Abstr., 1910, 
V ^ mixture of acetone ( 1 part) and methyl alcohol (2 parts), 
1 er emg exposed to the action of light for over one year, was found 
L° ™ tam isopropyl alcohol, formaldehyde, ethylene glycol, and iao- 
• U ^ y^’.OEPCMej’CHj'OH. The two substances first-named are 

one by the interaction of acetone and methyl alcohol : 

COMoj + Me-OH - CHMe.-OH + CH,0, 

VOL c. i. 
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whilst the formation of ethylene glycol and isobutylene glycol is ^ 
to a condensation of methyl alcohol with formaldehyde and acetoQ 6 
respectively. 

Similar results have been obtained by replacing the methyl alcohol 
by ethyl alcohol. A mixture of acetone and ethyl alcohol, afte 
exposure to light for nine months, gave the following products : (n 
diacetyl, which was identified by means of its oxime, m. p ^ 
(Fittig, Abstr., 1889, 490, gives 234*5°); (2) isopropyl alcohol; 
^■methylbutylene /3y- glycol , OH/CMe.^CfLMe'OH ; (4) an oil, contain ' 
ing, amongst other substances, trimethylethylene glycol aod 
butylene-/?y-glycol, OH'CHMe'CHMe’OH. In order to separate the 
latter compound, advantage wa9 taken of the fact that it undergoes 
the pinacolin rearrangement when heated with dilute sulphuric acid 
at 130° less readily than methylbutylene glycol, which is convened 
under the same conditions into methyl isopropyl ketone. The distillate 
after this treatment, was found to contain, besides methyl isopropyl 
ketone, a liquid , b. p. 149°, having the composition C 4 H 10 O 2 . This 
substance is probably formed from methylbutylene glycol and butylene 
glycol by the loss of water : C a H )2 0 2 + C.H ]0 O s = 2H 2 0 + C 9 H ls 0„ bat 
whether it is contained in the original mixture or is subsequently 
produced by the action of sulphuric acid has not been decided. 

The /Sy-butylene glycol, isolated from the mixture, gave, on treat- 
ment with phenylcarbimide, two isomeric phenylurethanes , the less 
soluble one having m. p. 175°, the other, m. p. 201 — 202°. These 
have the composition NHPh'CO'O^CHMe’CHMe’O^CO’NIIPh.andare 
considered by the authors to be the phenylurethanes of racemic and 
inactive butylene /fy-glycol. Two dibenzoyl derivatives, 
OBz-CHMe-CHMe-OBz, 

were also obtaiued: a solid, crystalline form, m. p. 77° (monoclior. 
a: b :c = 0*4170 : 1 : 0*3337; ^ = 69°6'), and a liquid modification, b.p, 
217—218716 mm. 

With isopropyl alcohol and acetone the reaction is much simpler; 
the only product formed by exposing a mixture of these substances, 
in equal parts, to the action of light for nine months consists of 
pinacone. 

With the object of discovering if a condensation of alcohol with 
aromatic ketones takes place under the influence of light, similar to 
that found in the case of acetone, the behaviour of benzophenone in 
ethyl-alcoholic solution has been re investigated (compare Abstr., 1901, 
i, 329), but no evidence of such a condensation has been obtained. 

F.B. 


Basic Properties of the Oxygen of Ethers. Demetkics l 
Tsakalotos (Bull. Soc. chin i., 1911, [iv], 9, 519 — 523). — Determina- 
tions of the viscosities and densities of mixtures of (1) ethyl ether and 
acetic acid, and (2) ethyl ether and trichloroacetic acid, indicate (hat 
the first two substances do not form additive compounds with each 
other, whilst the second two form at least one (compare Tsakalotos 
and Guye, Abstr., 1910, ii, 826). The conclusion is drawn that 
ethereal oxygen is weakly basic and can only unite with strong acids- 

T. A. H. 
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Catalytic Decomposition of Formic Acid. Paul Sabatieb and 
Alphonse Mailhe (Cmnpt. rend., 1911, 152, 1212— 1215).— Substances 
which bring about catalytic decomposition of formic acid may be 
divided into three classes : (1) Those capable of effecting dehydro- 
genation ; the products in this case contain only traces of formalde 
hyde. The following act in this way: palladium, platinum, rhodium 
reduced copper, nickel and cadmium, zinc and stannous oxides’ 
( 2 ) catalysts effecting dehydration, namely, the oxides of titanium’ 
tungsten, zirconium, aluminium, uranium and silicon; (3) substances 
acting in the same way as the foregoing, but in addition giving more 
or less formaldehyde, such as ferrous, manganous, chromic, magnesium 
molybdenum, vanadium and glucinum oxides, lime, carbon and Jena’ 
glass. Since the nature of the products and their relative proportions 
depend on the catalyst employed, it is evident that these substances 
do not act merely by lowering the temperature at which the reactions 
become possible. qy q vn- 


Direct Synthesis of Glycerides. Italo Bellucci and R 
Manzetti (Alt i R. Accad. Lincei, 1911, [v], 20, i, 503— 504) —In 
reply to Gianoli’s claim for priority (Sixth Congress of Applied 
Chemistry, Rome, 1906 ; this vol., i, 349) to the authors (this ml i 
259), the latter point out that Scheij (Abstr., 1899, i, 667) was the 
first to synthesise glycerides under reduced pressure. T H P 

The Systems : Fat-Alcohol. Abbert J. J. Vandevelde (Bull. 
See. ckm. Belg., 1911, 25, 210-216),-Butter-fat, cocoanut oil and 
olive oil were separately brought into contact with different proportions 
of H% alcohol at 37° until equilibrium was attained, and the 
composition of the fatty and alcoholic layers Vas then determined. 
Similar experiments were also made with a mixture of butter-fat and 
cocoanut oil. ^ M ^ 

Action of Ultra-violet Light on Lactic Acid. Makc Landau 
Ga?b 19 1 -. 1 f3 1308-1309. Compare Berthelot and 
hhartf 011 ’ f h ‘ S V ° " !*’ 1 ‘, U ; E “ Ier ’ m - “> i52 >— 10 addition *0 the 

bera ion 0 f gases when i actlc acid is exposed tQ u|tra . violej . 

id a ^? geS °T lnTol J ln S the -production of ethyl alcohol, pyruvic 

aver nh r 66 1“ unidentified substance which reduces ammo.iiacal 
ulver nitrate in the cold. w q w 


Ao , a ‘y lenic Aliphatic Acids. Abbeet 
v - Hasenfratz (Compt. rend., 1911, 152, 1603-1606 
ind tariric i ■’ 3i . 3— 343).— In the oxidation of stearolic 

arbonyl nouns F^n an a °‘ d ’. tlle ohaiu is brokeD between the two 
*f oxidation P m he dlketomo acid which represents the first stage 
me carbonyl , J h ™ . potasa l Im permanganate is employed, however, 
romtLnlL^ ‘l ehrainated as carbon dicficide. This follows 
tearolic acid^? 100 that . on treatment with alkaline permanganate, 
-Uic adds (Si n °B°, 1 A T d - ° ct0ic .r ids <38%) with suberic and 
cids ( 55 "/) i, / ( ", w . hl st ta juic acid yields lauric and undecoic 
h) with glutanc and adipic acids (25%). W. O. W. 

oo 2 
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Studies on Tautomerism. IV. Desmotropy of Acetoacst 
Ester. Ludwig Knobs, 0. Rothe, and H. Aveebbck (& r., 191 
44, 1138— 1157).— The ketonic and enolic forms of ethyl acetoaceta 
have been isolated in a pure condition and their transformati® 
studied. The ketonic ester is sparingly soluble in organic solvents ; 
a low temperature, and therefore crystallises when its solutions ® 
strongly cooled. It was isolated by cooling its solution in alcohol ( 
a mixture of alcohol and ether to —78°, and washing the crystn 
thus obtained with light petroleum or methyl ether until free fi'„ 
the enolic form, in a specially constructed apparatus, a sketch 1 
which is given. All operations must be carried out in the complel 
absence of moisture. The ketonic ester crystallises in prismj < 
needles, which may be kept for a long time at a low temperat® 
without undergoing any change. At the ordinary temperature it; 
slowly transformed into the equilibrium mixture, the change in tt 
absence of catalytic influences being complete in the course of seven 
weeks. Small quantities may be distilled in the vacuum of tl 
cathode light' practically unchanged. It has b. p. 40— 41°/2 mm 
njj 1 1 "4225, and solidifies at -39°, whereas the equilibrium mist® 
solidifies at - 45° to - 43°, and has b. p. 39— 40°/2 mm., «“ W5J 
to 1-4232. At the ordinary temperature, it gives the ferric chlorii 
reaction like the equilibrium mixture, but this is ascribed to cnolis 
tion induced by- the ferric chloride. At low temperatures the enolisatio 
takes place less rapidly, and in these circumstances coniparatii 
tests show that the red coloration with ferric chloride is develop* 
much more slowly in the case of the ketonic eater than with tl 
equilibrium mixture. 

The enolic eater is obtained by treating a suspension of eth; 
sodioacetoacetate in light petroleum with gaseous hydrogen chlorii 
in quantity just insufficient for complete decomposition, filtering fret 
sodium chloride, and evaporating the filtrate as rapidly as postil] 
under strongly diminished pressure, all operations being carried 01 
at a- 78° and in the complete absence of moisture. A sketch of ti 
apparatus employed is given. 

The enolic ester is a colourless oil, having an agreeable fruit 
odour; it has DJ" 1-0119, u' D ° 1-4480, and solidifies in liquid air to 
glassy mass, which soon becomes crystalline. In a high vacuum at 
in small quantities, it distils at about 33° without undergo® 
appreciable change, Its enolic nature is shown by a much more rap 
development of the ferric chloride reaction than is the case with tl 
ketonic ester. In ethereal solution at -78°, it gives at once 1 
intense coloration with ethereal ferric chloride. Reasons are given 
H-C-CO.,Et , . 

favour of the cis-configuration, > * or the eBte1 ' 

A large number of mixtures of the ketonic and enolic esters te 
been prepared, and their refractive indices determined ; from » 
results thus obtained it is found that, at the equilibrium point, eti 
acetoacetate contains 2% of the enolic form (compare Haute* 
AbstrMfllO, i, 811 ; K. H. Meyer, this vol., i, 350). 

At lotv'fcunperatures the enolic ester may be kept for a long 
unchanged ^ At the ordinary temperature, it is transformed m 
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jurse of ten to fourteen days into the equilibrium mixture, whilst at 
30° the transformation is complete in one minute. The velocity of 
ansforiuation has been determined refractometrically, and it is found 
i be enormously increased by the catalytic influence of both acids and 
uses. Contact with gaseous hydrogen chloride, soft alkali glass, and even 
[posure to air, transform the enolio ester into the equilibrium mixture 
i the course of a few seconds or minutes. In solution, the velocity 
■ transformation at the ordinary temperature also increases, but 
minishes rapidly with fall of temperature. 

The influence of temperature on the equilibrium between the 
atonic and enolic forms has been investigated by heating ethyl 
ictoaeetate at various temperatures up to 181°, and then rapidly 
iding, but no displacement of the equilibrium could bo detected, 
efractometric measurements showed that all specimens thus treated 
mtained 2% of the enolic modification. 

The equilibrium between the kstonic and enolic esters in tbe form 
vapour varies, however, with the temperature and pressure. When 
hyl acetoacetate is distilled under ordinary pressure and the vapour 
pidly cooled, a distillate containing 10% of the enolic form was 
itaiued, whilst by distilling slowly under diminished pressure and 
cling the vapour rapidly to - 78°, the proportion of enolio ester 
ses to 27—39%, and remains constant until the end of the distillation, 
wording to the authors, the greater proportion of the enolic form in 
le distillate is due to its greater vapour pressure; it therefore distils 
rer more rapidly, and since the equilibrium thus disturbed is quickly 
stored at the tomperature of the distillation, the enolic ester is 
intimiously replenished in the distillation flask. The distilled ester 
ifar more rapidly transformed into the equilibrium mixture than the 
lolic ester, prepared from ethyl sodioacetoacetate. The view is 
[pressed that this is due to the formation during the distillation of 
le trans-enolic ester, which has a greater velocity of transformation 
ito the ketonic form than the cis-isomeride. 

The relative proportions of (he ketonic and enolic forms in 
|uilibrium in various solvents have also been determined ; the 
dues obtained for the percentage of enolic ester vary from 2% in 
ght petroleum to 31% in hexane. 

By strongly cooling solutions of many other tautomeric substances, 
le of the forms crystallises out, whilst in other cases a separation 
ay be effected by freezing and pressing out. F. B. 


Action of Thionyl Chloride in Presence of a Tertiary Base on 
(ters o Hydroxy-acids. Geohges Dakzess ( Compt . rend., 1911, 
>4 1601-1603. Compare this vol., i, 513).— The method pre- 
wsly described for replacing the hydroxyl group by a halogen has 
en successfully applied to the esters of hydroxy-acids. Ethyl 
' “ f™ a . practically theoretical yield of ethyl a-chloro- 
piona e , pyridine is the best baso to employ in this case. Ethyl 
saf 6 . 'T transformed into ethyl d-cblorosuccinate ; less race- 
,1 a , es P^ ace than w hen phosphorus pentachloride is employed, 
the product has [a]? + 31-20°, whereas Walden found 27-30°.. 
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In some cases dehydration occurs; thus ethyl cycfohexan-l-oi-l 
carboxylate gives ethyl cycZohexenecarboxylate, whilst esters of the 
type OH-GRMe’CHg'COjEt are converted into the corresponding 
acrylates. W. 0. W, ° 


^-Acid Eaters in the Mesoxalic Ester Synthesis. Richard S, 
Curtiss and John A. Kostalek. (/. Amer. Ckem. Soc., 191 1, 3ft 
962 — 974). — It has been shown by Curtiss (Abstr., 1906, i, *480) 
that when the gases evolved by the action of nitric acid on argenious 
oxide are allowed to react with ethyl malonate at — ethyl 
mesoxalate is produced, together with an oily acid substance which 
was at first supposed to be ethyl tsonitrosomalonate, but has now been 
found to consist of a mixture of acid esters containing nitrogen. Fj 0m 
this mixture, ethyl nifcromalonate and ethyl dinitroacetate have been 
separated by means of their potassium salts. The acid esters are 
colourless oils, whilst their potassium salts are coloured. Ethyl nitro. 
malonate and its salts have been studied by Hantzsch (Abstr., 190/ 
i, 556), who explains the variation in colour on the basis of differences 
in structure. 

Ethyl dinitroacetate yields potassium salts of two forms, one 
yellow, which has been described by Bouveault and Wahl (Abstr,, 
1903, i, 225), and the other red, the latter being known only in 
solution. The cold aqueous solution of the yellow form is also yellow, 
but becomes red when heated, and reverts to its original colour on 
cooling. The yellow form is dimorphous, crystallising in slender, 
monoclinic prisms or lustrous plates ; it decomposes at 194—195°. On 
reduction with tin and hydrochloric acid, it yields ethyl glyoxylate and 
ammonia. When the potassium salt is heated with methyl or ethyl 
iodide and 50% alcohol in a sealed tube at 100 — 110°, a yellow, 
viscous, unstable oil is produced. The salt reacts more readily with 
ethyl sulphate, and yields potassium sulphate and nitrite and a 
mixture of oily products. On boiling potassium ethyl dinitroacetate 
(1 mol.) with alcoholic potassium hydroxide (2 mols.), a brilliant 
yellow salt is formed, which is probably a form of di potassium oci- 
dinitroacetate; it decomposes violently at 210°. The ammonium and 
silver salts of ethyl dinitroacetate are described ; the sodium, hydrazine 


and aniline salts were also prepared. 

Potassium ethyl nitromalonate, m. p. 154°, crystallises in dark 
yellow needles or hexagonal prisms. Hantzsch ( loc . cit .) obtained a 
colourless form of this salt by the action of potassium carbonate on 
the colourless form of the ammonium salt. The ammonium salt* 
m. p. 151°, obtained by the action of dry ammonia on ethyl nitro- 
malonate at - 10°, forms pale yellow, prismatic crystals. The white 
modification dissolves in alcohol or water to form a yellow solution. 

If dry ammonia is passed into an ethereal solution of the cru « 
product of the action of nitrogen oxides on ethyl maloDate, the salts o 
ethyl nitromalonate and ethyl dinitroacetate are precipitated. ' 
an excess of ammonia is added, an unstable red oil separates, 
filtrate from the ammonium salts yields a crystalline subst&n^’ 
m. pi 50°, which forms flat, colourless needles. " 
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New Complex Iridium Derivatives : Iridotetrachloro- 
oxaiates and Iridotetrachlorides, Alexis Duffodk ( Compt . rend., 
1911, 152, 1393 — 1396).— The iridotetrachloro-oxalatea are inter- 
mediate between the iridichloridea and the iridodichloro-oxalates 
previously described (Abstr,, 1909, i, 762). The sodium salt, 
&ajIrCl 4 (C a O t ) s , was obtained in solution by heating sodium oxalate 
with aqueous sodium iridichloride. The potassium salt obtained from 
this by double decomposition crystallises with lH 2 Oindark reddish- 
brown, orthorhombic prisms showing strong dichroism and double 
refraction. An aqueous solution gives no reaction for chloride or 
oxalate, but with silver nitrate yields an insoluble silver salt. The 
rubidium, caesium, and ammonium salts crystallise with 1H 2 0, and 
appear to be isomorphous with the potassium salt. 

IridoMrachloro-oxalic acid , prepared from the silver salt, is 
crystalline, but very unstable. In solution it decomposes into oxalic 
acid and a new acid, HIrCI 4 , which has not been isolated. The exist- 
ence of a substance of this constitution is assumed from the fact that 
the corresponding barium salt gives no silver chloride when treated 
with silver nitrate, but forms a green precipitate of tho silver salt. 

W. 0. w. 


New Types of Irido-oxalic Acids and Irido-oxalates. Alexis 
Duffoub (Compt. rend., 1911, 152, 1591—1594. Compare preceding 
abstract). — Gialdini’s irido-oxalic acid (Abstr., 1907, i, 1005) is best 
prepared by the action of hydrochloric acid on the silver salt. When 
freshly prepared, its aqueous solution is golden-yellow, but on 
exposure to air bocomos brown, and, finally, emerald-green. The 
solution now contains a new acid arising from the elimination of a 
molecule of oxalic acid from the original substance. The correspond- 
ing potassium salt, Krr(C 2 0 4 ),5FT,0, obtained by adding potassium 
hydroxide (1 mol.), occurs in highly refractive, dichroic, green crystals, 
which lose 3H 2 0 at 110° without changing colour. On further treat- 
ment with potassium hydroxide (1 mol.), it forms an orange-red salt, 
Kj[Ir(C,0 4 ) 3 (OH)(H 2 0)),2II 2 0. The corresponding acid, 

■ H„[Ir(C 2 0 4 ),( 0 H)(H 2 0 )J, 511 2 0 , 

forms monochmc crystals, losing 3H,0 over sulphuric acid and 5H„0 
at i 10° ; on treatment with potassium hydroxide {l mol.), yellow 
dichroic prisms of the salt, KII[Ir(C 2 0 4 ).,(0H)(H 2 0)],2H 2 0, are 
Obtained isomeric with the first-mentioned green salt, from which it can 
also be prepared by the action of heat on the aqueous solution. 

W. 0 . w. 


Action of the Oxides of Lead on Potassium Tartrate, 
mscis 0. Ksmiskoff (/. Amer. Chem. Hoc., 1911, 33, 943—947).— 
J so'uM'ty of litharge in solutions of alkali tartrates (Kahlenberg 
id Hillyer, Abstr., 1894, i, 275 ; Kahlenberg, Abstr., 1896, ii, 6) 
. supposed insolubility of red lead and lead dioxide in such 
litbl 10D5 m t C “ ted a ™ e *b°d for freeing red lead and lead dioxide from 
ihe^ e, ^ n( * t es ^ ma ^ D 8 ^he amount of litharge in samples of 
iinvi^r! e3 ’ i , ,^ aS k® en found) however, that both red lead and lead 
re soluble to some extent in alkali tartrate solutions. 
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A study of the action of x|d lead and lead dioxide on potassium 
tartrate solutions has shown that these oxides dissolve without caugin* 
the evolution of oxygen. In the case of lead dioxide, the tartrate ig 
oxidised and lead carbonate is precipitated, but red lead dissolves 
without appreciable oxidation of the tartrate. The rotatory power of 
potassium tartrate solution is diminished by the addition of either 
litharge or red lead. Red lead causes a slightly greater diminution of 
the rotation than an equivalent quantity of litharge, and it 
therefore evident that red lead is not reduced to litharge before 
dissolving. E. G. 

Dibasic Ketonic Acids. Edmond E. Blaise and Henri Gaclj 
(Bull. Soc. chim. f 1911, [iv], 9, 451—458, 458 — 464).— A moi* 
detailed account is given of the general method for the preparation of 
dibasic ketonic acids described already (Abstr., 1908, i, 713; 1909 
i, 134, 362 ; 1910, i, 487, 542), and syntheses of new acids of this type 
are described. Ethyl oxalylsuccinate, b. p. 170 — 175°/12 — 13 mm., is 
a pale yellow oil which must be distilled rapidly in order to avoid 
much decomposition. Wislicenus and Nassauer’s ester was probably 
chieSy ethyl ethanetricarboxylate (Abstr., 1895, i, 506). On con- 
densation with propyl iodide, ethyl oxalylsuccinate gives ethyl 

0-propyloxalylsuccinate, co^t^^^H^OO Et’ P* 195—198°/ 

15 mm. or 190 — 191 L ^J3 mm. (Abstr., 1908, i, 713). On hydrolysis 
by hydrobromic or Hydrochloric acid, this yields as one product 
(loe. cit.) a-ketoglutariTacid, COgH^CO’CH^CHj'COgH, which gives a 
yellowish-green coloration with ferric chloride and furnishes a phenyl 
hydrazme, m. p. 260° Japprox. decomp.), separating from dilute alcohol 
in small, yellow crystals ; and a semicarbazone, m. p. 220° (approx.), 
crystallising from warm water. Its reaction with hydrazine hydrate has 
been described by Gabriel (Abstr., 1909, i, 259). Ethyla-ketoglutumU , 
b. p. 144°/13 mm., obtained by esterification of the acid in a closed 
tube at 120°, is a colourless liquid; the semicarbazone, m. p. 114°, 
is crystalline. Attempts to prepare the acid anhydride were 
unsuccessful. * 

Ethyl a-oxalyl /3-methylsuccinate (Abstr., 1908, i, 713) furnishes a 
crystalline p -nitrophenylhydrazone. On heating, the ester furnishes 
propane a-fifi-tricarboxylic acid , m. p. 170° (decomp.), which on further 
heatiDg yields methylsuccinic acid. On hydrolysis by acids, ethyl 
methyloxalylsuccinate furnishes y-lcelo-a -methylglutaric add , 
C0 2 H’C0-CH 2 -CHMe-C0 2 H, 

as a viscous liquid which is not volatile without decomposition. It 
yields an unstable oxime, m. p. 162° (approx.), a semicarbazone, m. p. 
141 — 142°, a phenylhydrazone, m. p. 171 — 172°, and y-nitrophenyl- 
hydrazone, m. p. 163°, all of which are crystalline. The acid cannot 
be regenerated from the semicarbazone ; the phenylhydrazone od 
dehydration, by heating at 140°, furnishes bphenyl-5-methylpyridaM- 
Q-one-S-carboxylic acid, m. p. 134°, crystallising from water in lamella 
By the direct action of hydrazine hydrate on methyl ketoglutaric aci , 
$-methylpyridazin-§-one-Z-carboxylic acid, m. p. 175°, is obtained. 

Ethyl ketomethylglutarate , b. p. 144 — 145°/15 mm., obtains j 
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rifying the acid in the usual way, is a colourless liquid; it forms a 
6S vstal line additive product with sodium hydrogen sulphite, and yields 
' semicarbazone, m. p. 98°, and a p -nitrophenylhydrazone, m. p. 
109— 110®, both of which are crystalline. T. A. H. 

Ethyl Formylglutaconate and its Isomeridee. Wilhelm 
Wislicenus and Margarita von Wrangell (Annalm, 1911, 381, 
367—384. Compare Wislicenus and Bindemann, Abstr., 1901, i, 
• 1611 — The oily product formed by leaving ethyl formylglutaconate 
dissolved in moist ether for two to three days is shown to be a 
polymeride, namely, C 20 H 28 O l0 , of the original ester. It is character- 
ised by its oily consistency and by the red coloration it gives with 
ferric chloride. Moisture is essential for its formation ; in dry benzene 
solution the original ester is stable, and can be kept for months ; with 
the dry solid in a desiccator at the ordinary temperature the 
transformation is extremely slow, but rise of temperature favours the 
change. Small amounts of acid, on the other hand, retard the trans- 
formation. With sodium ethoxide the polymeride yields an orange- 
yellow salt, but is not so reactive as the original ester, for example, it 
does not react with bromine, hydrogen bromide, phenylhydrazine, or 
benzoyl chloride. Its copper derivative forms a deep green, slimy 
mass, which was obtained as a solid, m. p. 97°, on one occasion only. 
The structure suggested for the oily polymeric form is 

C0 2 EfCH 2 'CH:C(CO 2 Et)*CH(aH)-CH(CO 2 Et)*CH:C(CO 2 Et)-CHO, 
and this formula is in agreement with the fact that when heated 
at 120° under slight pressure the oil yields ethyl trimesate, formic 
acid, and ethyl acetate, and also with the formation of an additive 
compound, C 27 H as O n N, with phenylcarbimide. It is probably that 
the original ester is first transformed into the tautomeric aldo-form 
before polymerisation occurs. 

The benzoyl derivative of ethyl formylglutaconate, 

C0 2 Et-CH:CH-C(C0 2 Et):CH*0-C0Ph, ■ ; 
crystallises from ether in colourless needles, m. p. 63‘5°, and the 
corresponding -p-nitrobenzoyl derivative, C ]7 H 17 0 8 N, in colourless 
needles, m. p. 117°. 

The phenylcarbimide additive product, C l7 II I0 O 6 N, forms colourless 
plates, m. p. 74°. When bromine is added to its chloroform solution, 
the ester yields a dibromide , C lft H 14 0 5 Br 2 , as an oil which does not react 
with ferric chloride. When distilled under 14 mm. pressure, it loses 
hydrogen bromide and yields an oily ethyl bromoformylglutaconate. 
C0 2 Et'C(!CH*0H)’CHXBr*CO 2 Et, which gives an intense red colora- 
tion with ferric chloride. Potassium ethoxide transforms the oily bromo- 
ester into an isomeric solid, which crystallises from ether in colourless 
needles, m. p. 55 — 56°, and gives a violet coloration with ferric 
chloride. The copper derivative, (C 10 H 12 O 5 Br) 2 Uu, crystallises from 
benzene in small prisms, m. p. 144 — 145°. 

Ethyl bromocQumalale, C0 2 Et^^^|. q^^>CO, obtained by dis- 
tilling ethyl bromoformylglutaconate, crystallises from alcohol in 
colourless prisms, m. p. 94 — 95°, and on hydrolysis with the theoretical 
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amount of potassium hydroxide solution yields Feist’s furan-2-i 
dic&rboxylic acid (Abstr., 1901, i, 557). 

Ethyl formylglutaconate dichloride forms a colourless oil, and when 
distilled under reduced pressure yields ethyl dichlorodihydrocoum a j a ^ 

C0 2 Et‘C^y C1>CH ^>C0, as an oil with b. p. 175 — 180°/ 
18—20 mm. J. j § 

Tetrolaldehyde (A a -Butinal). Paul L. Viguier (Compt, m d 
1911, 152, 1490 — 1493. Compare Abstr,, 1909, i, 691). — Diethoxyl 
butinene is best prepared by the action of ethyl orthoformate on 
magnesium allylene bromide. When the acetal is hydrolysed with 
10% aqueous oxalic acid, tetrolaldehyde, CMeiOCHO, is produced, and 
may be isolated by distillation in steam and extraction with ether 
This substance is a colourless, mobile liquid with an intensely 
irritating odour, in. p. - 26°, b. p. 27— 28°/34 mm., 106*5—107° under 
ordinary pressure, D° 0*944, D 17 0*9265, n\ J 1*4467. It shows the 
usual reactions of an aldehyde and forms a very soluble compound 
with sodium hydrogen sulphite. The semicarbazone has m. p. 15 go 
The oxime crystallises in long needles, subliming at about 100°, m. p. 
108 — 109°; at the ordinary temperature it changes slowly into 
methylwooxazolone (compare Claisen, this vol., i, 491). 

Tetrolaldehyde reacts with hydrazine hydrate to give a hydratm 
b. p. 63— 65°/ 1 5 mm., D 18 ' 5 0*9768, nj}* 5 1*530; the corresponding <uhie 
forms yellow needles, m. p. 123—124°. The hydrazone unites with 
phenylthioearbimide, producing a phenylthiosemicarbazone, m. p. 
114—116° (decomp.). 5-Methylpyrazole is formed when the aldehyde 
is heated with potassium hydroxide. W. 0. W, 

The Pinacolin Transformation. I. J. Lindner (J fomtak., 1911, 
32, 403 — 426). — The researches of previous investigators leave little 
doubt that pinacones and pinacolins have respectively the constitu- 
tions, for example, OH*CMe 2 *CMe./01I and CMe 3 *COMe. During the 
conversion of the former into the latter by dilute acids, therefore, a 
methyl group has shifted from the one tertiary carbon atom to the other, 
The author hopes to show that the change is explicable by Erlen- 
meyer's theory of the intermediate production of a CT/cfopropace 
derivative, despite Montague's criticism (Abstr., 1905, i, 445, 524). 
A suggestion is advanced to counter Montagne’s objection that in the 
conversion to 4 : 4 , :4":4 , ”-tetrachlorobenzopinacone into the correspond- 
ing pinacolin, the halogen atoms are still in the para-positioD, whereas 
by Erlenmeyer’s theory they should be in the ortho- or meta-posit ion f, 
to the tertiary carbon atom. A serious objection to Erlemneyer’s 
theory, however, is Lieben’s statement (Abstr., 1905, i, 167) that the 
pinacolin transformation is possible only with (purely aliphatic) pina- 
cones which contain the group !CMe*OH. Attention is drawn to the 
mobility of aromatic groups in glycols ; thus Thorner and Zincke 
have shown that acetophenonepinacone yields only the pioacoliri, 
CMePb 2 *COMe (compare also Tiffeneau, Abstr., 1907, i, 130). I his 
mobility, which may be due to the unsaturated character of the aromatic 
nucleus and its consequent ability to enter into ring formation, is 10 
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vour of Erienmeyer’s theory. The theory would be proved by the 
isolation of the intermediately formed cycfopropanol derivative, for 

example* 0H 4 CMe<jj^ s . 

■With this end in view the author has prepared the two methyl 
thers of acetonepinacone. An intimate mixture of the pinacone 
(1 mol.) and sodium is carefully warmed, and the resulting sodium 
derivative is heated for several days with methyl iodide. The 
Reparation of the two ethers is very difficult. The methyl ether, 
bMe'Citfej’CMej'OH, l 13 ^ 5. p. 148— 149° ; the dimethyl ether has 
b p. 144° 5 both are colourless liquids, with a pleasant odour recalling 
[that of the pinacone. 

I A preliminary experiment with boric anhydride having shown that 
jacetonepinacone can be thereby transformed into the pinacolin, the 
two ethers have been separately heated at 140° with this oxide, but 
in both cases the pinacolin, not the desired cycfopropanol derivative, 
is formed. The methyl ether is recovered unchanged after being 
heated with sodium acetate at 120— 140°, or with barium oxide at 200°, 
but is partly converted into the pinacolin after being shaken 
with 25% sulphuric acid and kept for two weeks. The acetate , 
OMe’CMeg'CMo^OAc, b. p. 179 — 180°, of the methyl ether, obtained 
by the action of acetic anhydride and 3 drops of concentrated sulphuric 
acid for twelve days, has also been heated with boric anhydride at 
110°, but methyl acetate and pinacolin are the only products which 
have been identified. 

DimethyUsopropylcarbinol, which is most conveniently prepared from 
methyl isopropyl ketone and magnesium methyl iodide, has also been 
examined in the hope that it might yield a cyclopropane derivative, 
CHMe 

CMe 2 <^jj » under the influence of acids. However, 20% sulphuric 

acid at 120° converts it almost quantitatively into jSy-dimethyl 
A^-butylene, whilst the action of boric anhydride, which is different, 
has not yet been fully examined. The preceding experiments, although 
not fulfilling the author’s hopes, indicate that the formation of esters 
plays an important part in the pinacolin transformation, which is a 
specific action of acids. C. S. 

Ethyl Derivatives of Acetone. Ernst Zerner (Compt. rend., 
1911, 152, 1599 — 1601). — Using Haller and Bauer’s method (Abstr., 
1910, i, 219 — 300), the author has prepared the tri-, tetra-, penta-, and 
hexa-ethyl derivatives of acetone. 

yy i-Triethylheptan-Une, CEt 3 -CO-CHEt 2 , has b. p. 237 5 — 238*5 °/ 
ma '' rQ yy u 'T etr < t ’Cthylkeptan-&‘one, CEt s 'COCEfc 3 , m. p. 44°, b. p. 
275°/759 mm'., has an apple-like odour, and does not undergo 
e usual scission when treated with sodamide. W. O. W. 

nwn Ct f 0n hydrogen Peroxide on a-Diketones. Jacob Boeseken, 
30 U 9 ^ lcnTENBELT > Milo, and van Marlen (Rec. irav. chim., 1911, 
’ ^ 147). — 1 The normal course of the oxidation of a-ketonie acids, 
SllC as Pyruvic, phenylglyoxylic, y-chlorophenylglyoxylic, and thienyl- 
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glyoxylic acids, by hydrogen peroxide results in the elimination of u 
ketonic group. The presence of a methyl group near the keton' 6 
group, however, induces by-reactions ; thus trimethylpyruvic acid ,C 
partly converted into wobutyric acid, and 2:4: 6-trimethy]ph en ? 
glyoxylic acid into phthalic acid. ^ ‘ 

Biacetyl is oxidised by hydrogen peroxide, yielding acetic acid, but 
not carbon dioxide; oxalic acid is only slowly and partly oxidised 
yielding carbon dioxide, whilst oxamide, oxanilide, and oxanilic acbj 
are almost unattacked, showing that the hydroxyl group largely, and 
the amino-group almost entirely, prevents the oxidation of the 
a-diketones. 

/3-Naphthaquinone is oxidised by hydrogen peroxide, yielding an 
unsaturated dibasic acid, m. p. 173 — 175° (o-car boxy cinnamic acid]) 
whilst stearoxylic acid is quantitatively converted into azelaic and 
pelargonic acids ; the latter oxidation furnishes another proof of the 
constitution of oleic acid. 0 g 

The Destruction of Dextrose by Light. Adolf .Tolies 
(Biochem. Zeitsch 1911, 33, 252. Compare Mayer, this vol., i, 423)._ 
The author reiterates his statement, that in alkaline solutions of 
dextrose when kept, the polarisation sinks to zero. The reaction must 
be carried out in well-closed flasks. S. B. S, 

Action of Ultra-violet Light on Sucrose. Henri Bierry, 
Victor Henri, and Albert Rakc (Compt. rend., 1911, 152, 
1629 — 1632. Compare Abstr., 1910, i, 625; this vol., i, 255).- 
The firsi action on sucrose of the light from a quartz-mercury lamp 
is to hydrolyse the sugar, and then to effect profound decomposition of 
the two hexoses, leading ultimately to the formation of formaldehyde 
and carbon monoxide. W. 0. \V. 

Inversion of Sucrose in Ultra-violet Radiation. Haxs vox 
Euler and H. OiiLsix ( J . Chim. Phys., 1911, 9, 416 — 422).— Aqueous 
solutions of sucrose were exposed in a quartz cell to the radiation from 
a quartz-mercury lamp. The solutions became heated to about T9 5 in 
twenty minutes, and were maintained at that temperature. The 
rate of hydrolysis appeared to be independent of the quantity of sugar 
present, and did not follow the unimolecular law. An acidic substance 
was progressively formed in the solutions, and the inversion was 
not greater than could be attributed to the action of this acid. 

R. J. G 

Action of Alkalis on Chloraloees. Maurice Hanriot and 
Andre Kling {Compt. rend., 1911, 152, 1398 — 1399. Compare 
Abstr,, 1910, i, 95). — Chloralose suffers decomposition when treated 
with aqueous alkalis, but if heated in sealed tubes with ammonia and 
methyl alcohol, it forms a tftcWoro-derivative, CyHjjOg’CHClj, needles, 
m. p. 156 — 157°; the tribmzoyl derivative of this substance crystal- 
lises in needles, m. p. 192°. On hydrolysis, it yields dichloroacet- 
aldehyde and dextrose, whilst nitric acid oxidises it to an aviw, 
C 7 H fl 0 5 Cl 2 *C0‘NH 2J m. p. 161—162°. The corresponding acid is 
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btained in needles, m. p. 129—130°, by treating this with nitrous 
"id’ it very readily forms a lactone, from which well defined salts 
^ prepared by the action of alkalis. W. 0. W. 

Action of Ammonia on Chloraloses. Maurice Hanbiot and 
iND be Kling ( Qm.pt . rend., 1911, 152, 1596—1599. Compare 
receding abstract). — The reaction previously described is general for 
hloraloses. Ammonia withdraws an atom of chlorine from a-chloralose, 
aplaciDg it by hydrogen, forming a compound, C 8 H 12 O e Cl 2 , long 
eedles, m. P- 165°, in a fl ueous solution [ a ] D +9-96°; the dibenzoyl 
erivative has m. p. 146°. When the substance is treated with nitric 
cid it forms a vitreous, feebly acidic lactone. 

Galactochloraloee and ammonia yield a compound isomeric with the 
oregoing, but existing in two modifications ; one separates from 
rater in crystals, m. p. 96°, but is changed in the second modification, 
ii. p. 133°, on crystallisation from chloroform. The dibenzoyl deriv- 
.tive has m. p. 116°. Nitric acid oxidises the compound to mucic acid, 
rhilst hydrochloric acid converts it. into dichloroacetaldehyde and 
irobably galactose. 

The compound , C^HjqOjCIoi obtained from arabinochloralose has 
a. p, 88—89°, [a]j> - 19*72° ; the dibenzoyl derivative has m, p. 90’5°. 
Jifcric acid converts it into an acid, C 7 H S 0 6 C1 2 , in. p. 215°, and 
jossibly this is accompanied by trihydroxyglutaric acid. 

W. 0. w. 


An Experiment to Demonstrate the Reducing Properties of 
SelluloBe. Roland Scholl (Ber., 1911, 44, 1312 — 1314. Compare 
Scholl and Berblinger, Abstr., 1904, i, 110; Scholl, ibid., 1907, 

, 540).— A simple experiment which demonstrates the reducing 
properties of cellulose in a few minutes is as follows : The specimen 
;o be tested is digested for a few seconds with a dilute solution 
obtained by boiling flavanthren with water, dilute sodium hydroxide 
volution, and solid sodium hyposulphite. After washing, the yellow 
lye is developed by exposing the fabric to the air for a few minutes, 
)r by treatment with hypochlorite solution. By heating the yellow 
:abric to boiling with a 2iV r -sodium hydroxide solution, the blue colour 
.s restored. The length of time required for the reduction depends 
upon the amount of hydrocelluloses and oxycelluloses present in the 
original specimen. Oxycelluloses give an immediate blue colour, but 
ffhen the oxycelluloses are removed by previous boiling with dilute 
sodium hydroxide solution, a longer time is required for the develop- 
ment of the blue colour, and the alkaline extract produces the 
coloration more rapidly than does pure alkali. Other vat dyes, such as 
oyranthronesoranthraquinoneazine,can be used in place of flavanthren. 
n the ordinary process of printing without specific reducing agents, the 
eduction is brought about by the dextrin, gum, etc., used. J. J. S. 

Hydrolysis of Tunicate Cellulose. Formation of 
™ 0 i Se - Emil Abderhalden and Geza Zempl^n (Zeitsch. physiol. 

!«., 1911, 72, 58—62). — The mere obtaining of dextrose from 
'imiui], the cellulose of tunicate animals, does not establish its identity 
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with vegetable cellulose. Further proofs of the identity or cl 
relationship are now adduced, namely: (1) by the action of 
anhydride in the presence of sulphuric acid, an acetyl compound (apt C 
acetylcellobiose) was obtained with the same melting point, solubUit 
composition, and optical activity as the product similarly obtain^ 
from filter paper ; (2) the osazones of the cellobioses are also identical 
(3) by saponification of the acetyl compound by means of bariuin 
hydroxide in the cold, crystallised cellobiose was obtained. 

W. D. H. 

Phosphates of Uranyl and of Amines. Leonce Barthe (Com 
rend., 1911, 152, 1396 — 1397). — Double phosphates of the w 
B'HU0 2 PO i have been prepared by saturating an aqueous solution 
of phosphoric acid with an amine, and adding a solution of uranyl 
acetate drop by drop. The compounds are precipitated in a p a j e 
yellow colloidal condition, and when dried in a vacuum become horny 
They are very stable, and are not decomposed at 1 00°. 

Mtthylcmine uranyl phosphate, NH 3 Me*U0 2 P0 4 , has been obtained 
in this way, and also the corresponding ethylamine and trlmeikykmm 
salts. W. 0. W, 

Preparation of Tetramethylenediamine [aS-Diaminobutanel 
Farbenfabriken vorm. Friedr. Bayer <fc Co. (D.R.-P. 232072).-! 
method for the technical preparation of aS-diaminobutane has not 
previously been known ; it is now found that a satisfactory yield m be 
obtained by treating adipodiamide, NH 2 *C0‘[CHJ 4 ’C0*NH 2 , with a 
halogen in aqueous alkaline solution ; the amide dissolves, and the 
temperature rises to 70°; the reaction is completed by heating on the 
water-bath. F. M. G. M, 

Syntheses of Polypeptides. Derivatives of a-Aminobutyric 
Acid and their Behaviour towards Peptolytic Ferments, 
Emil Abderhalden, Hsing Lang Chakg, and Erich Wurm ( Zeitsdi , 
physiol. Chem 1911, 72, 24—36). — d 1 - a- Formyla minobutyric acid, 
CHgMe'CHtCOgH^NH’CHO, obtained by the action of formic acid 
on a-aminobutyric acid, crystallises from water in colourless plate?, 
m. p. 153°, and can be resolved into its optically active components by 
means of brucine. The brucine salt, which is less soluble, is that of 
formyl-/-aminobutyric acid, although the formyl acid is dextrorotatory, 
On crystallisation the m. p. of the acid falls, probably owing to the 
removal of the formyl group. 

When (//-a-aminobutyric acid is fermented with yeast in the presence 
of sucrose, the (/-acid is destroyed before the /-acid, so that tho product 
isolated by Fischer’s esterification method is lsevorotatory. 

The action of active yeast extract on the three dipeptides, glycyl 
(/-aminobutyric acid and the corresponding l- and (//-compounds, has been 
investigated. The /-compound is not affected, but both the d- and 
(//-compounds are attacked. „ 

From these results the conclusion is drawn that the a-arainobutyric 
acid which occurs in nature is the </-acid, as almost invariably it is the 
natural ly-occurring acid which is more readily attacked by ferments. 

Chloroacetyl-dl-a-amiTiobutyric acid } CHgClCO’NH’CHEt’COjffi 
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crystallises from ethyl acetate and light petroleum in pointed plates, 
p_ 130° (corr.), and [a]f - 18-14°. The corresponding d-compound 
hss m- P- > 1!)0 ( corr -) after 8inter ‘ a g at 112 °- Glyct/l-dla-aminobulyric 
acid. NHj-UHj-CO-NH-CHEt-COjH, crystallises from dilute alcohol in 
noiri'ted needles, m. p. 231° (corr.), and the corresponding d-oeid forms 
long needles, m. p. 223° (corr.), and has [a]g - 12-24°. 

Glycyl-U-aminobutyric acid has m. p. 222° (corr.) and [ofg + 18-29°. 

(■Alanine is best prepared from d-alanine from silk. The d-alanine 
is transformed into 7-a-bromopropionic acid, and this on treatment 
with 10% aqueous ammonia at the ordinary temperature yields an 
alanine with [a]u - 10-3° (In form of the hydrochloride). J. J. S. 


The Walden Inversion. VI. /?-Aminobutyric Acid. Emil 
Fischer and Helmuth Scheibler ( Sitzungsber . K. Akad. Witt. Berlin , 
1911 366—586. Compare Abstr., 1910, i, 622).— /3-Aminobutyric 
acid has been resolved into the optically active components by the 
crystallisation of the camphorsulphonate of its methyl ester. The 
active amino-acid may be converted into hydroxy-acid by means of 
nitrous acid or by treatment with nitrosyl chloride and subsequent 
boiling of the chlorohutyric acid formed with water. The two 
methods result in the formation of optically opposed hydroxy-acids, 
although tbo reactions are not so simple as with the a-amino acids. In 
at least one of them a Walden inversion takes place, and this 
phenomenon is therefore extended to the /3-series. 

df-Aminobutyric acid is prepared in quantity by heating crotonic acid 

with ammonia in an autoclave for twenty-four hours at 130 140°. 

The methyl ester, prepared by esterification with methyl alcohol and 
hydrogen chloride and decomposition of the hydrochloride so formed 
with ammonia, is a colourless, odorous liquid,* b. p. 54— 55°/13 mm, 
D M 0-993. 

i/-/3-Aminobutyric acid has m. p. 191— 192° (corr.). The copper 
salt is best prepared by repeated evaporation with copper acetate. 

fi-Aa/ihtJtaUaesulphouyl-di-fl o.iitmobirftjrin acid, 

* OjjH.-SOj-NH'CHMo-CHj-COoH, 

crystallises in prisms, which sinter at 163°, in. p. 166— 167° (corr.). 
Melliyl-fiiminoiihutyrate has b. p. 135°/12 mm., 141 — 145°/17 mm. 

1-044. 

1 -fi-Aminobutyric acid crystal Uses in well-formed, thick prisms, decomp, 
about 220 J , [a jyj' -35'2° (±0 2°); the d-isomeride is very similar, 

+35-3° ( + 02°); in rV-hydrochloric acid it has [a]“ +29 7°; in 

3-soaiuin hydroxide, [a])7 + 14'7°. 

By the action of nitrous acid on 7-/3-aminobutyric acid, d-/J-hydroxy- 
utyric acid is obtained, the product being about 62% racemised. 
a l rous acid acts in the same way optically ou the methyl ester, 
methyl-i/J-hydroxybutyrate being formed. 

I fl li ac *.‘ on nitrosyl chloride on d-/3-aminobutyric acid, 
place Ol0 “ ut 7” c ac *d re obtained, but little racemisation taking 

a °r'' crystallises in large prisms, m. p. 
43 44'5°, [a] D + 49-8° ( + 0'2°), F E. F. A. 
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Methylated Polypeptides. Emil Abperhalden and p 
Kaetzschi (ZtUtch. physiol. Oum., 191], 72, 44— 49).~7W»^ 

Uucylglydw,) CHMe s 'CH s -CH(NMe a -OH)-CO-NH'OH,-CO s H „ 

CHMe s -CH 2 'CH<^y^^®p>CO, my be obtained 

<«-leucylglycine with methyl iodide in the presence of metoyi 
and JV-potassium hydroxide at the ordinary temperature and i» h 
isolated as tho phtiniMoHis, (C^H^O.N^PtCl,, which crystal 
from water in brilliant orange-red prisms or plates. The aurkh l<2 
U 11 H 2S U 3 1 ' , 2 A - U< -' I 1. also Crystallises from water in orange yellow nrkJ 1 
m. p. 170— 172°, after softening at a lower temperature. The m a j 
crystallises from dilute alcohol in brilliant lemon-yellow orism. „ 
228 — 229° (oorr.), and decomposing at 240 — 250°. J J S ^ 

Salts and Eaters of Alkylaminodithiocarbamic Arid. 
Ernest Fourneac (Bull. Soc. chim., 1911, [ivj 9, 532-536) 
Methylaminoacetic acid reacts in ether with carbon disulphide Z 
form the corresponding dithiocarbamate, r ” 

COjEt'CHj-NMe'CS'S-NHjMe-CHj-COjEt, 

m. p. 77°, which crystallises in colourless, inodorous, hexascml 
tablets, and is very soluble in alcohol or water. On adding memirit 
chloride to the aqueous solutiou, the mercury derivative 

(C0 2 Ef<JH 2 -NMe-CS 2 ) 2 Hg, 

m. p. 148°, is formed. It crystallises from boiling alcohol in slender 
yellow needles, and is soluble in acetone. The corresponding mmn 
derivative of the prop yl ester, (C0 2 Pr«-0H 2 -NMe-CS 2 ) 2 Hg, m . p , 8 j. 
resembles its lower homologue. On adding sodium hydroxide to au 
w *° so ' ut ‘ on e itber of these substances, the unstable compoml. 
(COjNa-CHj-NMe'CSjJjHg, is precipitated in the form of small 
colourless needles. 

Similar series of derivatives are formed from the ethyl esters ot 
ethylaminoacetic and methylaurinohydroxytsobutyric acids, whilst ethyl 
phenylmefchylaminoacetate reacts with carbon disulphide to form the 
?K „ .NMe-CS 


diihiazolone, _^>C<^ ^ 


00— S 


T. A. H, 


Derivatives of s*Diami noacetone. Antoine P. N. Franchi- 
mont and J. V. Dubsky (Hec. trav. chim., 1911, 30, 177— 182).-The 
reaction of s-diaminoacetone hydrochloride with ethyl chi or of or mate 
under the conditions employed by Franchimont and Friedmann 
{Abstr*, 1907, i, 832) yields ethyl acetone-ay-diurethane, 
C0(CH 2 -NH>C0 2 Et) a , 

m. p. 136 137°. f lhis substance is not attacked by boiling acetic 
anhydride alone, but in the presence of a little zinc chloride yields 
the diacetyl derivative, C0(CH 2 -NAc*C0 2 Et) 2 , m. p. 61—62°. It 
nitrates readi, y» ^ orm ^ n g the ay-diratfro-compound, 0 9 H 14 0gN 4 , m. p- 

Tetraracetyl -\ : 3 -diaminocicelone, CO(CH 2 *NAc 2 ) 2 , obtained by boil- 
ing 1 : 3-diacetylaminoacetone (Joe. cit.) for three hours with a large 
excess of acetic anhydride,- forms large needles, which soften at 98°, 
and have m. p. 108°. C. S. 
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a Tetra-acetyl Aminoglucoside. Mabston L. Hahliw (J. A met. 
'hi Soc., 1911j 33, 766-— 769).— The work described in this paper 
h *” been forestalled by'the publication of Irvine, McNicoll, and 
ir* Js paper on new derivatives of d-glucosamine (Trans., 1911,99, 
HjL rj^ege authors’ results are confirmed, but it is found that 
h motriacetylglucosamine hydrobromide does not melt, but darkens at 
138—148°, and chars at 153° (uncorr.). 

1 a solution of bromotriacetylglueosamine hydrobromide in 
nethyl alcohol is shaken with silver carbonate and filtered, the filtrate 
oiled with acetic anhydride, the methyl alcohol and acetic anhydride 
r emoved by distillation in a vacuum, and the residue boiled with 
, further quantity of acetic anhydride, tetra-acetylglucoaamim 


— 0 


1 


OAc-CH a -CH(OAc)*CH-CH(OAc)-CH(NHAc)-CH-OMe, 

m, p. 150'5° (uncorr.), is obtained, which forms a white, crystalline 
powder. This compound is not a derivative of the aminoglucoside 
prepared by Fischer and Zach (this vol., i, 117), since the latter on 
hydrolysis yields the hydrochloride of an amino-sugar which is 
bot identical with glucosamine hydrochloride. E. G. 

: preparation of Acetamide. Martin A. Rosanoff, Louise 
Gcliok, and Herbert K. Larkin (/. Amer. Chem. Soc., 1911, 33, 
074— 977).— Acetamide can be prepared in good yield by the 
following method. 

• Dry ammonium acetate is prepared by neutralising glacial acetic 
kcid with powdered ammonium carbonate at about 50°, allowing the 
product to cool, draining the crystals, and pressing them between 
biter paper. A mixture of this ammonium acetate (1 mol.) and glacial 
acetic acid (1*5 mols.) is boiled for five hours under a reflux condenser. 
The product is rapidly distilled, and the distillate is submitted to slotf 
fractional distillation, using a two-bulb Wurtz dephlegmator. Three 
fractions are collected : (1) below 180°; (2) between 180° and 213°, 

I ad (3) above 213°. The second fraction is redistilled, and the portion 
lassing over above 213° is added to fraction 1. The portion with high- 
loiliog point, after it has solidified, is pressed between filter paper, and 
lie dry crystals thus obtained consist of almost pure acetamide 
b. p. 214 — 216°). The yield from 100 grams of ammonium acetate 
mounts to over 60 grams, or about twenty grams more than can be 
•btained by the HoSmann-Gattermann method. The yield cannot be 
Qcreased by carrying out the reaction in sealed tubes. E. G. 

[Acetylation of Substituted Acetamides. Antoine P. N, 
^ANcHiMONTand J. Y. DuBSKY(fc. trav. c him., 1911, 30, 183—185). 
i formation of tetra-acetyldiaminoacetone (this vol., i, 528) is 
merely an instance of a general reaction, whereby mono- and di-substi- 
puted amines are acetylated by boiling with a large excess of acetic 
anhydride. Thus acetmethylamide is converted into diacetyletbyl- 
Bmine, acetethylamide into diacetylethylamine, and s-diacetylethylene- 
l 5 7 De i f° Mra-acetylctkyhmdiamine, NAc 2 *CH 2 *CH 2 *NAc, 


vol. c. i. 


, m. p. 

0. S. 


P P 
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Ammonium Cyanate and Carbamide. Richard 
(Chem. Zeit., 1911, 35, 595). — The author (with H. Kopke) has f () ^ 

that when carbamide is sublimed in a vacuum at 160 190° u 

sublimate consists of ammonium cyanate. He remarks that if Well 
had endeavoured to purify his synthetical urea by sublimation w 
famous discovery might never have been made. L, DE j 

Catalytic Action of Ferric Thiocyanate. H. Colin and i 
Senechal (Compt. rend., 1911, 152, 1586— 1587).— The autlio 
consider that ferric thiocyanate is not strictly (speaking a sp™? 
peroxydase. Its action in bringing about oxidation of phenols i' 
presence of hydrogen peroxide is partly due to decomposition of ti” 
salt, whereby peroxy-acids of sulphur are formed. Potassium tiio! 
cyanate acts in the same way as the iron salt, but not to such 
marked extent. W 0 IV 

Aliphatic Nitro-compounds. X. Hydroxamyl Chlorides 
Wilhelm, Steinkopf and Boris Jurgens ( J . pr. Chem., 19 H fji 
83, 453—470. Compare Abstr., 1910, i, 280).— The substance 
previously recorded as /3-oximino-oxalimino-chloride from its reactions 
and methods of formation, may be chloro-oximinoacetamide, produced 
for example, from nitroacetonitrile and hydrogen chloride in dry 
ether, by the following series of reactions : NOn’CH.-CN 5 

noh:c(OH)'CK noh:cci-cn + h 2 o — ► nohiccoco'Nh! 

At first sight the explanation appears improbable, because it I 
unlikely that the water formed in the second reaction can convert the 
nitrile into the amide in the presence of the large excess of ether. 
However, the discovery that hydrogen chloride converts ethyl nitre- 
acetate in dry ether into ethyl chloro-oximinoacetate shows that the 
first two phases of the series above can occur. Tho fact that the third 
phase does occur, and that the so-called /8-oximino-oxalimino-chlorid! 
is really chloro-oximinoacetamide, is proved by the action of aqueous 
sodium carbonate on the substance in the cold, whereby an odour of a 
nitrile oxide is observed, and furoxandicarboxylamide (dinitroso- 
peroxide of succinamide) is formed. 

From analogy to the preceding, the so-called a-oximino-oxalimino- 
chloride, m. p. 173 — 174° (decomp.), produced from methazonic acid 
and hydrogen chloride in ether ( loc . cit.), must be chloro-oximino- 
acetaldoxime (chloroglyoxime), NOHICCI’CH.'NOH. This is sc, 
because not only is the substance converted by tbionyl chloride in dry 
ether -into chloro-oriminoucetonitrile, CN'CCKNOH (which is to 
unstable to be analysed, but yields with aniline, (xnilino-oxiviinM'Z'r 
nitrile, NHPh-C(CN):NOH, m. p. 138 — 139°), but also the identity el 
the substance with JHantzsch's chloroanfiglyoxime, m. p. 161° (Abstr., 
1892, 693) (tho m. p. can be raised to 168° by repeated crystallisa- 
tion), is proved by the fact that the two substances form the sum 
acetyl derivative, m. p. 163 — 164 g , aDd diacetyl derivative, m. p 
90‘5°. Moreover, a moist ethereal solution of the chioro-oiimino- 
acetopitrile is hydrolysed by hydrogen chloride, yielding cbloro- 
oximinoacetamide. Chlm'o-oziminoacetic acid, NOH!CCMX) 2 H, decomp- 
129°, is obtained by keeping for three weeks a suspension of potassium 
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'troaoetete in dry ether saturated with hydrogen chloride in the 

col f jfjigeli’s ehloroampAtglyoxime (Abstr., 1883, 728) the chlorine 
D and one of the hydroxyl groups have the antfi-configuration, 
r om t {j a substance is insensitive to alkalis and does not yield 
litrile oxide with sodium carbonate. Now an aqueous solution of 
f, . rtn / lC bloroaw^iglyoxime reacts with aniline to form a salt, 
WOHICCl'OHINOHjNHgPh, m. p. 114° (decomp.). This behaviour 
L t on jy illustrates the stability of the halogen atom in arcrihydrox- 
r i chlorides, but may also serve for the characterisation of 6uch 
feubstances, because other hydroxamyl chlorides, in which the chlorine 
*tom and the hydroxyl group have the ^-configuration, react with 
iodine to form amlino-derivatives by substitution of the halogen 
itom The authors deduce from the preceding that tbe a- and the 
3 -oxiinmohydroxamic acids previously described (foe. cit.) have the 
mti- and tbe sya-configuratious respectively. 

By chlorinating a cold solution of chloroanriglyoxime in dilute 
hydrochloric acid, &ntidichloroglyoxime(afidichlaro-afi<Uoxminoetha7iey, 
NOHICChCCKNOH, m. p. 201°, is obtained, which yields the odour 
bf a nitrile oxide by heating or by treatment with 9odium carbonate, 
forms a dibenzoyl derivative, m. p. 217°, and reacts with aniline 
io form a^-dianilino-a/?-dioxi mi noethane. 

i Ethyl iodo-oximinoacetate, C0 2 Et*CI!N0H, m. p. 95—96°; iodo- 
dmmacetmide t NOHICI’CONH^, yellow crystals, decomp. 
54—155°; iodo&ntiglyoxime, NOHICI'CHiNOH, m. p. 136°, and 
ti\di-iodogly<mme> NUH'CI’CKNOH, decomp. 172°, are obtained by 
heating the corresponding ehloro compounds with a solution of sodium 
iodide in acetone. anJiChloroamp/dglyoxime does not react with 
iodium iodide in acetone, another instance of tbe stability of the 
florin© atom in anJichloro-oxiimuo-compounds. C. S. 


Friedel and Crafts’ Reaction. Jacob Boeseken (llec. trav. 
him., 1911, 30, 148—150). — The formation of as-heptackloropropane 
rom tetrachloroethylene and chloroform in the presence of aluminium 
hloride (this vol., i, 173) is typical of the reactions between 
richloroethylene and chloroform, trichloroethylene and carbon 
etrachloride, dichloroethyleue and chloroform, and diebloroethylene 
iid carbon tetrachloride ; in every case the initial reaction is the 
iuiple addition of the two molecules. 

The preceding explains the nature of the Friedel and Crafts’ reaction. 
Nirce molecules must be present : (a) an unsaturated molecule, ( b ) a 
uolecuJe which can be so activated that it can combine with the 
(maturated molecule, (c) a catalyst which activates the molecules in 
and (6). The possibility of the reaction is determined by the loss 
f free ener gy- The initial action is due to the encounter of the two 
lolecules with the catalyst • in the case of benzene and other un- 
aturated cyclic systems the initial additive product, a derivative of 
!ihydroberuene, etc., cannot be isolated, because by elimination of 
ydrogen chloride or the like it is converted into a system containing 
fss free energy. C. S. 

PP 2 
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Friedel and Crafts’ Beaotion. XI. Action of 


Sulphur 


Monoohloride on Benzene, Chlorobenzene, and ToIim" 
Jacob Boeseken and D. A. Wittop Konino ( Rec . truv. c kirn, 19??' 
30, 116—136). — The reaction between benzene and sulphur mo ' 
chloride in the presence of aluminium chloride is more complex tl" 0 " 
that previously recorded (Abstr., 1905, i, 583), since diphenyl ? 
sulphide is always formed. The formation of the disulphide if B ' 
duced by a primary reaction, indicates that sulphur monoohloride m 
have a symmetrical constitution. ^ 


The authors have examined quantitatively , the action of sulnl 
monochloride on an excess of benzene, chlorobenzene, or toluene h 
the presence of an excess of aluminium chloride. When the reactio 
is completed, the sulphur monoohloride has been entirely destrovej 
Estimations are made of the sulphur present in the free state or com- 
bined as hydrogen sulphide, aromatic sulphide, aromatic disulphide 
thiauthren, or in the side-chain (in the case of toluene). 

The reaction is simplest in the case of chlorobenzene ; hydrogen 
sulphide and a thiauthren are not formed, the products consisting of 
sulphur, di-p-chlorophenyl sulphide, and di-p-chloropheDyl disulphide 
(identified by oxidising it to chloronitrobenzenesulphonic aoid by 
nitric acid, D 1'5). The reaction with benzene yields sulphur, hydro- 
gen sulphide, diphenyl sulphide, diphenyl disulphide, thiauthren, ml 
a trace of phenyl mercaptan. 

The reaction is still more complicated in the case of toluene 1 it 
addition to substances corresponding with the preceding, a small 
amount of dibenzyl sulphide (and disulphide!) is formed by substitution 
in the side-chain. 

Despite these quantitative examinations, a dear picture of the 
reaction of sulphur monoohloride and benzene (or chlorobenzene or 
toluene) cannot he drawn, because the primary reaction is obscured by 
secondary reactions due to the action, in the presence of the catalyst, ol 
the liberated sulphur on the beDzene and the diphenyl sulphide, and 
to the decomposition of the disulphide. C. S. 


The System Propylbenzene-Antimony Trichloride. Boss 
N. Meksceotkin (J. Chim. Phys., 1911, 9, 314— 322), -Propyl- 
benzeQe, b. p. 157°/765 mm., becomes viscous on cooling, and solidifies 
below - 100° to an isotropic mass, which has no definite melting point, 
When small proportions of antimony chloride are present, crystals of 
'an additive compound separate on cooling. Thecompound usually has 
the formula SbC) 3 ,C 6 H 5 Pr, m. p, 4 - 1 -5°, but sometimes consists of 
2SbCl a ,C 6 H 5 Pr, m. p. +9° to +10°, which is less soluble. 

There are two distinct liquidus curves, representing the stable and 
labile compounds respectively. These curves cut the antimonj 
trichloride liquidus at +1° and + 8'5°, representing two distinct 
eutectics. The two liquidus curves are practically parallel, the 
difference being 8° near the eutectic points, and about 11° at 0 
antimony trichloride concentration. The. less fusible compound sras 
not obtained spontaneoualy above 15% of antimony chloride, M 
could be easily obtained by sowing the more concentrated solutions. 

According to the phase rule, the more soluble, more fusible com- 
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pound should bo labile, whereas in the experiments the more fmdKl„ 
compound was the more readily obtainable. E J 

Bromination of Some Hydroaromatic Compounds sw*™ 

BoDuouxand Felix TxBOBiir (Compt. rend., 1911, 152 io w 
Bull. Hoc. ehm., 1911, [ iv ], 6 , 595— 601).— cycfoHexan’e is converted’ 
into an oily monobromouierivative when treated with bromine in 
sunlight; further treatment with bromine changes this into 1 ■ -id" 
■/ohexane. The bromination of cyclohexane, menthene and 
-V- . 10 “ P™ en “0 f aluminium bromide leads to the produc- 

ts 1 of T1SC0 “® Il 'l uld ?- Dibromoeyefchexane and eyciohexene under 
the same conditions give hexabromobenzene. Methylcprfohexane and 
A 4 -methv]cvc/ohexenes yield npnt.nhmmnboi.,^; . . .. a 


SM same cuuuiwuua give ueicioromooenzefie. Methyl cvclohex ™ a 
4 s-and i^methylpyefohexenes yield pentabromotoluene amongst other 
products. 1 : 3-DimethylcycZokexane furnishes a mixture of Comedo 

tetrabromoxylenes. w “ 

Action of Sulphur on Aromatic Sulphones L™, 

(Rea. inv. dim., 1911 30, 137— 141).— When heated with rath™ 
mom than 1 atom of sulphur at 250-275“ in a current of dry carbon 
dioxide, the following sulphones do not yield sulphides, as doe" 
diphenylsulphone (Krafft and Vorster, Abstr 1894 i 881 I t 
decompose in a characteristic manner. 4 : 4 -DicblorodiphenyUuIphon" 
yields p-dichlorobenzene and sulphur dioxide; 4 : i'-dibromodiphenyl 
sulphone decomposes similarly, but less readily. 4-Chloro 4' L!” 7 
diphenylsulphone yields p . chlorobromobenzeL. 4 1 Wptny ' 

ffl^rdo^f 8 hydr0ge " 6U1PMC ’ Wato ' b-S 

c. s. 

Action of Dichloromethane on Di-a-tolvlnWWo r 
Lavaux (i Compt . rend ., 1911, 152 1400 1409 r James 

1905, i, 43, 125, 640, 698 ; 1906,1 25 -mi i ISO ^T-T^’ 
the problem °f the constitution of the supposed 1 and 2 -tS" 
methylanthracenes previously obtained by the action of di„M 
methane and aluminium chloride on a mivi, r e ■ • d ch,oro ' 

t r t : T iS 

converting rnroov Tn^ 7 “ Ur t0 that which H effects in 
I ciung n propyl ln to isopropyl derivatives. W. O. W. 

Sodiu d m 0g H^opho8phite eat (2 ) °^j -^2 f P ° Dg7 Palladium a “ d 

Phosphite. pZ tt (2 > Nfkel and Sodium Hypo- 

515—517, 518 — 5ig Compare tKl ^ £"} 9 ’ 

precipitated from a solution of ’ * 23 )'~ S P°fgJ palladium, 

decomposes water in presence of k^ 8 sodlu ui hypophosphite, 
hydrogen and sodium hJw ? sodlum hypophosphite, forming 
18 a reducing agent In Lfr" P hos P hlte : and th ‘s mixture is useful 
Ihe tetrahydfid ^ and nitro^or W “j 0 ’• reduC6S P hen “» h ™”e to 
“nines. Wt or d >nitro-derivatives to the corresponding 


me 
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In the second paper it is shown that nickel in powder f 0 
prepared by adding sodium hypophosphite to a hot solution of 
sulphate, also decomposes water in presence of sodium hypophosoVt 
This mixture does not reduce phenanthrene, although it coovT 
nitro-derivatives into the corresponding amines. T. A * 

Compounds which Cause the Red Coloration of Anility n 
Effect of Sunlight in the Absence of Oxygen and Oxidisin' 
Influences and a Comparison with the Behaviour of Mon ^ 
and Di-methylaniline. Harry D. Gibbs (Philippine J Sci. Hin 
5, 419—435. Compare Abstr., 1910, i, 550). — Aniline purified b' 
various processes is sealed in glass tubes either in a vacuum or in an 
atmosphere of hydrogen, and exposed to sunlight for many ( 5 |_gm 
days during the summer months. The liquid acquires a very deep red 
almost black, colour. The products are azophenine, benzene, and 
ammonia. The rate of coloration appears to increase with the pressure 
of the hydrogen in the tube. Aniline in tubes containing carbon 
dioxide colours very much less rapidly, the rate of coloration being 
greatest when the pressure of the gas is least. Methylaniline in an 
atmosphere of hydrogen also becomes red in sunlight (methylamine is 
present among the products), whilst dimethylaniline is only slightly 
coloured, the coloration probably being due to impurities. * 

From these and the previous experiments on aniline ( loc . cit.) and 
phenol (Abstr., 1909, i, 221, 640), it seems that the fixation of the 
labile hydrogen atom destroys the sensibility of the molecule to 
chemical change produced by sunlight. Attention is called to the fact 
that the introduction of methyl or ethyl groups into certain dyes to 
produce methyl or ethyl ethers, increases the fastness of the dye to 

C. S. 


Mechanism of the Elimination of Halogens by Aromatic 
Amines. I wan Ostromisslensky and Pawel Alabkeff (J. pr, Chm 
1911, [ii], 83, 506—512). — Hitherto an explanation has not been 
attempted of the fact that certain aromatic amines (aniline, phenyl- 
hydrazine, quinoline, pyridine) eliminate the halogen from various 
olefine dihalogenides with the regeneration of the original olefine. 
Thus the authors show that when stilbene dibromide is heated with 
dry pyridine for twelve hours on the water-bath, about 87% of the 
halogen is eliminated as hydrogen bromide, stilbene itself being formed. 
Consequently, in such reactions the hydrogen of the halogen acid must 
have been withdrawn from the aromatic amine, and, furthermore, must 
have been withdrawn from the aromatic nutdeus, since the elimination 
in question can be effected by tertiary amines. It follows, therefore, 
that unstable groups, such as must be formed. From these 

groups, by intramolecular change, polymerisation, etc,, probably are 
formed the resinous substances which are almost invariably produced 
in the reactioos in question. The formation of benzidine itself has 
never been observed in such reactions. 

The authors’ explanation accounts for the formation of tefcramethyl- 
diaminodiphenylethane observed by Schoop when dimethylaniline and 
ethylene dibromide are heated for eight days in the water-bath. ^ 
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Catalytic Hydrogenation of Cyclic Oximes. Synthesis of 
Aryiamines. Alphonse Mailhe and Marcel Murat (Bull Soc 
ehim., 1911, [H 9 > reduction of aliphatic oximes to 

amines by means of finely divided metals has been described already 
(Abstr., 1905, i, 571, 635), and this work has now been extended to 
cyclic oximes. These are reduced less easily than the aliphatic oximes. 
The Dortnal reaction is the formation of a mixture of the corresponding 
primary and secondary amines, the latter predominating but in 
addition other reactions occur. The water formed leads to the regenera- 
tion of the parent ketone, and a part of the primary amine formed is 
decomposed, forming ammonia and olefinic hydrocarbons, the latter 
being in part reduced to the saturated hydrocarbons by the action of 
the metal ; thus aminophenylbutane furnishes with hot, finely-divided 
nickel, ammonia, phenylbutylene, and phenylbutane. Except in the 
case of benzophenoneoxime this decomposition of the primary amine 
formed occurs to a large extent in all the eases tried. 

The following new compounds were obtained : Acetophenoneoxime 
gave the secondary ami m, NH(CHMePh) 2 , b. p. 295— 298° (approx ) 
D* »n 1573. Propiophenoneoxime gave the secondary amine’ 
NH{0HEtPh) 2 , b. p. 310 315°, the hydrochloride of which has 
m. p. 200° (approx, decomp.). Butyrophenoneoxime, m. p. 49 ° b. p 
248°, furnished the primary amine, CHPrPh-NH , b p'240“ 
D" 0 ' 9813 > w n i' 534 , a nd a small quantity of secondary amine b p’ 
320° (approx.). Benzophenoneoxime gave a 70% yield of benzhydryl- 
amioe with some dibmzhydrylamine, m. p. 126°, the hydrochloride of 
which melts at 300° (approx, decomp.). 

O'Methylcycfohexanoneoxime furnished the primary amine b p 150° 
and the secondary amine, b. p. 260° (approx, decomp.), the hydrr 
thlmie of which has m. p. 225° (approx, decomp.). The isomeric 
meti-mmdary amine has b. p. 265° (decomp.), whilst the para- 
rnniary amine has b. p. 265° (approx, deeomp.). 

Menthoneoxime yields dimenthylamine, b. p. 305°, the hydrochloride 
,of which has m. p. 207° (approx, decomp.). r p ^ jj 

Quanktative Examination of the Introduction of One Atom 
of a Halogen into Phenol. Arnold F. Holleman and I. J Ritjkes 
& fmr. chm., 1911, SO, 48-100).-Tbe authors have plot™ 

scellfv f , m,!ctures of »• and p-bromophenol, usiug 

p 7 punfied materials ; the eutectic point is at - 11-7° 

of bmm;r‘“ a iL ng Phen01 W ‘ th eXactly lhe ca l cl, lated amount (1 mol.) 
leT t i, el n ; a P 0ur , di1 "^ or carbon dioxide or in l 

way that no nh!7 8 l ° C . 0nduct the operation quantitatively in such a 
are f orm( ,j P .f,° re ™ a,n3 ““attacked and no dibrominated products 
if such W ter , th , e domination is complete and the solvent, 

are de 8 cribed| e thr ed 'i laS s^ ee j’ rem0Ved by suitable ™ thodfi (which 
b>*oumandthefr M P ^ 0dU ^ '? dls4llled “ s completely as possible in a 
to the freezmo no' s'”” P ° 1 ?. * be 'll 8 *''!*! 6 I s determined ; reference 
providing it £77 0 “ rve ! b<m glTCS the com P° si lion of the mixture, 
isomeride ^ 7°- and P-bromophenols. That the meta- 

never produced is proved in the following way. , The 
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brominated product is nitrated by nitric acid, D 1‘62, at ~ 5°, the 
resulting nitrated bromophenols are treated with me tliy I-alcoh 0 lj c 
sodium methoxide (1 mol.), the alcoholic solution is added to water 
acidified with nitric acid after twenty minutes, the phenolic substances 
are removed by ether, and the aqueous solution is tested with sih er 
nitrate ; the absence of a precipitate of silver bromide proves that no 
halogen has been eliminated from the nitrated bromophenols by the 
sodium methoxide, and therefore that no m-bromophenol was originally 
present, since this is the only bromophenol which yields by nitration a 
product containing nitro-groups in the ortho- and para-positions to the 
bromine atom. A distinct turbidity of silver bromide was produced 
when a mixture of o- and p-bromophenols containing 1% of the mefca- 
isomeride was examined by the preceding process. 

The presence of only o- and ^-bromophenols in the product of the 
bromination of phenol is also proved by adding to the product (the 
composition of which has been ascertained from its freezing point) the 
amount of o-bromophenol required to bring its composition to that of 
the eutectic mixture ; the freezing point is then found to be that, 
or very nearly that, of the eutectic mixture, - 11*7°. 

The percentages of yj-bromophenol obtained are as follows : 0H% at 
- 30°, 92‘8% at 0°, 86*2% at 30°, with carbon disulphide as solvent; 
91*2% at 15°, 87*5% at 30°, 86-8% at 60°, with glacial acetic acid as 
solvent ; 88-6% at 30°, with carbon tetrachloride as solvent; 902% at 
60°, 90-7% at 90°, 81*6% at 131°, 79-4% at 153°, and 77% at 180 s , 
without a solvent. The increase with the temperature in the percent’ 
age of o-bromophenol is much less than might be expected from 
references in the literature ; also, for example at 30°, the composition 
of the mixture apparently is almost independent of the nature of the 
solvent. 

o-Bromophenol has been prepared by brominating phenol without a 
solvent at 170° and fractionating the product ; in addition to the usual 
form, m. p. 5‘5°, a second modification of o-bromophenol has been 
discovered which solidifies at - 10° (compare Ostromisslenskv, Abstr., 
1907, i, 120). 

The chlorination of phenol without a solvent has been performed at 
40°, 90°, and 1 55°, the percentages of p-chlorophenol, determined from 
the freezing-point curve of o- and p-chlorophenols, beiDg 47'3, 50 2, 
and 48*8 respectively. It should be noted that the percentage of the 
para-isomeride is much less than that obtained by bromination, and 
remains nearly constant between 40° and 155°. 

The quantitative conversion of phenol into iodopheDole by direct 
iodination cannot be performed ; even with a large excess of phenol the 
product contains unchanged substance and polyiodophenols. fhe 
main product, however, is p-iodophenol, the following method being 
very convenient for obtaining this substance. A solution of iodine in 
potassium iodide is added to an excess of aqueous phenol. Sodium 
hydroxide is added until the mixture is decolorised, and finally con- 
centrated hydrochloric acid. The resulting oil is distilled at ‘ ' 
0*8 mm., whereby unchanged phenol is almost entirely removed. e 
residue is finally recrystallised from petroleum. 
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Dyeing with Rone Acid. Georg von Geohgievics (Monauh, 
1911,32, 319—327). — The rule that the prexence of sulphuric or other 
M id is essential for the adsorption of an acid dye by the fibre does not 
hold for picric acid at concentrations between about 0-008 and 0-017% 
for the author finds that the amount of picric acid adsorbed from 
aqueous solutions of these concentrations is almost the Bame when an 
amount of sulphuric acid approximately equal to that of the picric 
M id is added to the bath. 

Walker and Appleyard (Trans, 1896, 09, 1334) have shown that 
the adsorption of picric acid by silk at 60° is such that the expression 
(?/*’/?- constant, where G and C' are the concentrations of the dye 
in the fibre and in the bath respectively. The partition is independent 
of the temperature, the author’s experiments at the ordinary tempera- 
ture yielding the same result with the exception that the root exponent 
is 2-64 instead of 2'7. In the author’s experiments the concentration 
of the picric acid varies from 0'02 to Cr4%. At the former concentra- 
tion the value of the expression Cj'^jC' is very much below the mean 
value, a result which possibly may be due to the prolonged time 
requisite for equilibrium to be attained in very dilute solutions. The 
colour can be removed from the dyed silk by repeated treatment with 
acetone at the ordinary temperature. 

The dyeing of animal fibres by acid dyes is often attributed to the 
formation of molecular compounds between the dye and the fibre 
This explanation appears doubtful in the light of the following experi- 
ments. When the molecular compound naphthalene picrate is washed 
with water, the washings soon contain a constant amount, 0-08%, of 
picric acid ; naphthalene, introduced into a solution of 0-08% picric 
acid, does not form any picrate. Silk containing 3% of picric acid is 
washed with water, and the washings contain about 0-003% of picric 
acid. If the dyeing of the silk is due to the formation of a molecular 
compound analogous to naphthalene picrate, it is to be expected that ‘ 
silk will not adsorb any dye from a 0’003% solution of picric acid • 
experiment shows, however, that at this or eve D smaller concentrations 
the silk removes almost the whole of the picric acid from the 


Experiments are described which seem to indicate that the darkening 
ot picric acid by exposure to the air is due to salt formation (ammonium 
picrate 1). Also the fact that wool, dyed by picric acid in the cold 
acquires a deeper tone by boiling with water (Abstr, 1906 i, 4201 

rndurts f\h° the f°™ ation ° f P^tes ^ the basic decomposition 
products of the wool It .s still unexplained, however, why aqueous 

stales -■ » •- i • 

b. 


from M;t+ aratl ° n ^ ° f f’-Chloro-ra-cresol (CH 3 : OH : Cl= 1 : 3 : 6) 
132071 Wrt rea t ° f m J and f , - Greso1 - Fkitz Raschiq (D.R.-P, 
iolution'nftUt aC R l0 “ ? f 6 . u, P tur y 1 chloride (or chlorine) on a cooled 
sufficient chl„ . tec ?‘“ cal mi;s ture of m- and jj-cresols is selective; if only 
s attacked 6 13 m ‘ roduced to . r e»ct with the m-cresol this alone 
» on subsequent distillation (at atmospheric pressure) 
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the p-cresol will pass over at 200°, followed at 235 by pure p-chlor<>. 
m-cresol. A certain amount of o-chloro-m-cresol, b. p. 196°/760 m, 
is also formed, and passes over with the jwresol, from which it jj 
subsequently separated ; it is a colourless liquid with a caiuphoijjl, 
odour, and I) 15 1 '215. ^1 R. M. 

Magnesium Derivative of Pluorene. ^Victor Grigsard 
Charges Coortot (Compt. rend., 1911, 152, 1493— 1495).~Flnor en( 
forms a magnesium derivative when heated at 135° with magnesium 
ethyl bromide in xylene. In addition to fluorenecarboxylic acid, 
the following substances have been obtained from it by the usual 


methods. 

tert .-Fluorenyljluorenol, rose-coloured crystals, m. p. 195—196°; 

C H C H ' 

the corresponding ethyl ether, ^, 6 ^ 4 ^>C(01ft)*CH<^ crystallises 

in yellow needles, m. p. 174"; tbe chloride forms pale yellow crystal,, 
m. p. 157—158°. Fluorenyldiphenylcarbinol was prepared in the same 
way as the corresponding indenyl derivative (this vol., i, 193), 
tettA-lndenylfluorenol forms a methyl ether, m. p. 115 — 1 IS 0 , when 
its solution in methyl alcohol is treated with hydrogen chloride; under 
the same conditions diphenyl-l-indenylcarbinid undergoes dehydra- 
tion. In general, the tcrt.-fluorenols are more stable than the 
corresponding diphenylcarbinots. W. 0. IV. 

Chlorides and Bromides of Diphenyl Sulphide. Karl Fins 
and Wilhelm Vogt (Annalen, 1911 , 381 , 337—346. Compare 
Boeseken, this vol., i, 41 ; Fromm and Raiziss, Abstr., 1 910, i, 554).— 
Diphonyl sulphide combines with chlorine when the dry gas is led into 
a benzene solution of tbe sulphide; tbe dichloride, SPhjC],, thus 
obtained forms pale yellow, fiat prisms, wbich decompose when 
warmed yielding mono- and di-chloro-substituted derivatives of diphenyl 
sulphide. In contact with atmospheric moisture, they yield hydrogen 

chloride and dipbenyisiilphoxide. . , . , 

i’ i'-Dichlorodiphenylsulpkide dichlonde , SC1 2 (C 6 H 4 C1)o, obtained 
from either diphenyl sulphide or its 4 :4'-dicb)oro-derivative, form 
compact, yellow, prismatic crystals, m. p. 95° (decomp.), and 1 on tm - 
ment with water yields 4 : i'dichlorodiphmylsulphmde, SU(L, 
which crystallises from light petroleum in compact prisms, m. p. 1« • 
The sulphoxide yields a pale violet coloured solution in concentrated 
sulphuric acid, and is readily reduced to the sulphide by means o 

'hide dibromide, SPb 2 Br 2 , obtained by the action^ 
bromine on a well-cooled solution of diphenyl sulphide in hexane, 
forms orange-coloured needles, and even at tbe ordinary temperatm 
passes over into substituted derivatives of ^phenyl sulphide. 

4 : 4 '-Dibromodiphenyl sulphide dibromtde, C 12 H 8 Br 4 S, or g - 
ing, dark red plates, and yields a perbromide, C l2 H s Br 6 S, in 
brownish-red prisms. f, 0 m 

4 : i'-Dibromodipkenyhulpkoxide, SO(C 6 H 4 Br) 2 , se P al ,p-(,o 
alcohol in compact, glistening, lance-shaped crystals, m. 9' 1 ;oM 
dissolve readily in concentrated sulphuric acid, yielding a P» ^ g 
solution. 
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preparation of Anthranilic Aoid Esters Containing a 
Substituted Group in the para- Position to the Amino-group 
Iadische Amlin- & Soda-Fabrik (D.R.-P. 231687).-Wheu the 
jildehydo condensation products of para-substituted anthranilic acids 
-with the constitution X or II (where R and Rj are hydrogen, alkyl, 


N-R 

/\/\0HR> 

x \A> 

CO 

(I.) 


N- 

/v\ 


-CHR 


\/° 

C — 


CHR 1 


\ 

OH 

(II.) 


aryl, or alkylaryl groups) are treated with esterifying agents, the 
alilehydo-groups are eliminated and the corresponding anthranilic 
ester obtained. 

Anhydrmtthyhne -3:4- dichlorophcnylglydne - 2 - carboxylic acid 
.(jo yj (annexed formula), m. p. 246° (decomp.), 
2 2 separates in long needles when a warm 

methyl - alcoholic solution of 3 : 4-ilichloro- 
phenylglycine-2-carboxylic acid (264 parts) is 
treated with 30% formaldehyde solution (105 
parts). 

Methyl 3 : i-dic!dorophenylglydne-%carboxyl<ite (annexed formula) 
m, p. 76-78°, is prepared by heating the foregoing anhydro-hase in 
/\ methyl-alcoholic solution with concentrated 

I )NHCH 2 'C0 2 Me sulphuric acid at 70° during twelve to 6fteen 
<\ /C0,Me hours, any acid ester which is simultaneously 

Cl produced being removed subsequently by care- 

ful treatment with an alkali hydroxide. 

Methyl tetmcMoroanthranilate, NH„’C # Cl ( -C0 2 Me, Deedles, m. p. 
120-121°, is obtained by heating tetrachloroanthranilic acid with a 

mixture of methyl alcohol, methylal, and sulphuric acid at 40 50° 

(luring twenty-four hours. y q. jj 


/y\cH 2 

V\/° 

Cl CO 


Preparation of Substituted Anthranilic Acid Esters. 
Badiscue Anilin- & Soda-Fabrik (D.R.-P. 231962. Compare Abstr.i 
N“R 1^89, i, 996 ; 1899, i, 939). — It is found that 

/\y\ substituted anthranilic acid esters may be obtained in 

j | yO quantitative yield by treating the isatoic acids of the 

\/\/0 annexed general formula (where R is hydrogen, alkyl, 

K, CO aryl,, or alkylaryl groups, and Rj is a halogen) with 

esterifying agents. 

Whlmphmjlglycine-Uarboxylk acid , leaflets, m. p. 1 75° (prepared 
N*CH 2 'C0 2 H ^ r ? m ^' c ^J° r oanthranilic acid), when treated 
/v ^ carbonyl chloride in alkaline solution 

yields 6 - chloroisatoacetic acid (annexed 
formula), a colourless, insoluble powder, 
which when allowed to remain several days 
in methyl alcohol with concentrated sulphuric 


CO 


w° 

Cl CO 
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a«id slowly dissolves and is converted into dimethyl Z-chlm p ! m j 
ylyeine-i-carboxylate (annexed formula), p,; sits 
/^NEI-CHj'COjMe m. p. 55-56°. 

I CO Me 6-Chloroanthranilic acid on treatment w;th 

\/ carbonyl chloride yields 6-cMoromtoic 

Cl hydride , sparingly soluble leaflets, decompose 

at about 280°, which on esterification is converted into methyl 6-cdforo- 
anthranilate, NH 2 -C 3 H 3 Cl-CO a Me, a palo yellow oil, b. p. 156—159”/ 
10 mm. F - “■ C- M. 

Mono- and Di-ethyl Esters of Diphenylitaconio Acid. Haas 
Stobbe (tier., 1911, 44, 1297— 1300).— a-Ethyl fi-hydrogm y-diphnyl. 
itaamate, CPb 2 :C(C0 2 H)-CH 2 -C0 2 Et, prepared by boiling diphenyl 
itaconic anhydride with alcohol, has m. p. 130—131 ) when treated 
with bromine, it yield fl-bromo-y-diphenylpamconk acid. It differs 
from the corresponding a-ester (Abstr., 1899, i, 900) in being more 
sparingly soluble in water, and in crystalline form ; the a-ester forms 
rhomboidal plates, whilst the /3-ester crystallisos in monoclinic needles. 

Improvements in the method of preparation of the a-ester and of 
ethyl y-diphenylitaconate are also described. P. B, 


Methyl Phenyliminomalonate and its Reactions Ricb«d 
8. Cobtiss and F. Geaoe C. Sfekcer (J. Amer. Ohem. Son., 1911 , 33 , 
985— 992).— It has been shown iu an earlier paper (Abstr., 1909 , 
i, 764) that when methyl anilinotartronate is treated with phosphoric 
oxido, it is converted into methyl phenyliminomalonate, 
NPh:C(C!0 2 Me) 2 . 

The compound is thus obtained as a thick, yellow oil; it reach 
vigorously with water, alcohols, ammonia, hydrogen chloride, amines, 
and acids, with formation of colourless, substituted aniliDomalonates, 
The reactivity of this substance is shown to be analogous to that of 

^ When methyl phenyliminomalonate is treated with aniline, methyl 
dianilinomalonate (Conrad and Reinbach, Abstr., 1902, i, 211) it 
produced. This compound can also be obtained by the action « 
aniline on methyl dihydroxymalonate. _ , 

Methyl phenyliminomalonate absorbs water from the air, thereby 
becoming converted into a mixture of methyl dianilinomalonate IM 
methyl dihydroxymalonate. , 

It has been Bhown previously (Curtiss, Abstr., 1897, l, 556 that 
when a solution of ethyl anilinomalonate in light petroleum is tieateo 
with freshly precipitated mercuric oxide, the latter undergoes ream ion 
and ethyl dianilinomalonate is produced. It has now been found 
when methyl anilinomalonate is treated similarly, the reduction oi n 
mercuric oxide proceeds more slowly and less completely, and a mu 
of methyl dihydroxymalonate and dianilinomalonate is produced. 

When dry ammonia is passed into an ethereal solution ol me I 
phenyliminomalonate, a white, crystalline compound i and » ' 

gummy substance are formed, The former is very unsta e » aD . , 
readily to undergo polymerisation. Hydrogen chloride rm 
methyl phenyliminomalonate with production of an unstable, mj 
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line compound, which rapidly loses hydrogen chloride on exposure to 
the air, and changes into gummy polymerisation products. -This 
polymerisation of methyl phenyliminomalonate appears to be 
analogous to that of phenylcarbimide. 

By the action of ethyl alcohol on methyl phenyliminomalonate, a 
colourless, crystalline compound , m. p. 88° (uncorr.), probably 
0 Bt*C(CO 2 Et) 2 *NHPh, is produced, which gradually becomes yellow 
when left in a desiccator. E. G. 

Position of the Substituents in a-Resodicarboxylic Acid. 
Paul Waitz (Monatsh,, 1911, 32,427 — 434). — The identification of 
Senhofer and Brunner’s a-resodicarboxylic acid as 2 : 6 dibydroxy- 
beozene-1 : 3-dicarboxylic acid has been achieved : (1) by heating /?- 
and y-resorcylic acids separately with ammonium carbonate and water 
at 130° in closed vessels, whereby a-resodicarboxylic acid is obtained 
in each case ; (2) by heating a-resodicarboxylic acid with water in sealed 
tubes, whereby it is decomposed into carbon dioxide and /?- and 
y-resorcylic acids. C. S’ 

Derivatives of Nitrohemipinie Acid. Rudolf Wegscheider 
and Alfons Klemenc (Monatsh., 1911, 32, 377 — 401).— Since boiling 
aniline hydrolyses nitrated phenolic ethers (Abstr., 1910, i, 670), its 
action on nitrohemipinie acid has been examined. After one hour 
methylaniline and a substance insoluble in concentrated potassium 
hydroxide are obtained as by-products, the chief product being 6 -nilro- 
mlhylnorhemipin-2-anilic a cid ( 6 -»* tro - 3 -hydroxy-A-methoxyphtkal- 

2-anilic acid), C0 2 H-C 6 H(N0 2 )(0H)(0Me)*C0*NHPh, microscopic 
prisms, id, p. 183 — 184° (decomp.) ; occasionally the substance merely 
darkens at 180°, and melts without decomposition at 214°, due probably 
to the formation of the anil (see below). The anilic acid behaves as a 
dibasic acid, forms blood-red solutions in alkalis, and does not give a. 
colour reaction with ferric chloride. It yields nitroinethylnorbemipinic 
acid when boiled with water, and forms a disilver salt , which is converted 
by methyl iodide into methyl Q-nitrohemipin-2-anUaU. C 17 H 1 ,0. 7 N 01 
m.p. 148-149°. 17 16 7 * 

A moist ethereal solution of acetylnitromethylnorhemipinic anhydride 
(see below) and aniline, after two hours’ boiling, yields yellow needles 
of a mixture, m. p. 197 — 198°, of the aniline salts of 6-nitromethyl- 
norheinipin-1 -anilic acid and its acetyl derivative. The same mixture, 
which is also produced by working in benzene or without a solvent, 
yields itrometh yl norhemipi n- 1 -anil ic acid by' treatment with 

potassium hydroxide and subsequent acidification of the red solution. 

e acid has m. p. 192° (decomp.), resolidifies, and melts again at 213°, 

' an ^ ^elow. lb differs from the preceding isomeride 

m , , av \ D » as a monobasic acid, and in developing a ruby-red coloration 
f 1 fh emC c ^ or *de, a s *K n bhat the hydroxyl and carboxyl groups are 
14 e ortho- position to one another. 6-Nitromethylnorhemipin- 
am ic acid forms a sparingly soluble ammonium salt, m. p. 229 — 230° 

‘ 8 ^ ver 8a ^> an d a disilver salt ; from the two silver salts 
192-Zl P ro ^ uces methyl ’o-nitromethylnorhemipin- 1 anilate, m. p. 

(decomp.), and methyl 6- nitrohemipin-\-anilate , m. p. 170° 
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(decomp.), respectively, neither of which gives a colour reaction with 
ferric chloride. 

The following facts prove that 6-nitromethylnorliettiipin l-ani’ic 

acid and 6-nitromethy]norbemipin-2-anilic acid are derived from the 
same nitromethylnorhemipinic acid, (i) Both yield the same 

metkylnorhemipinanil, N0 2 *C 6 H(0H)(0Me) < C^Q^ > NPb, m. p 

214 — 215°, when heated in boiling xylene. The anil, which does not 
give a ferric chloride reaction, is also obtained by. heating methyl 
6-nitromethylnorhemipin-l-anilate at 198°, or by boiling nitromethyl- 
norhemipinic acid with aniline, (ii) Both react with acetic anhydride 
and two drops of sulphuric acid on the water-bath to form nitro- 
methylnorhemipinic acid and the acetylated anil, C^H^CLN^, m, p, 
212—213°, the latter of which is also produced by acetylating nitro- 
methylnorhemipinanil under the preceding conditions. The hydrolysis 
of the acetylated anil by aqueous potassium hydroxide (2 niols.) yields 
6-nitromethylnorhemipiu-2-anilic acid (this is evidently a method 
whereby 6-nitiomethylnorhemipin-l-anilic acid can be converted 
through the acetylated anil into the isomeric 2-anilic acid, and yields a 
purer product than the method described above) ; when hydrolysed by 
1 mol. of potassium hydroxide, the acetylated anil yields 6-nitromethyl. 
norhemipinic acid identical with that obtained from nitromethyl- 
noropianic acid by Elbel or by the nitration of methylnorhemipinic 
acid. 

6-Nitromethyl norhemipinic acid is obtained best by passing hydrogen 
chloride for fifteen hours through a mixture of nitroheuiipinic acid and 
concentrated hydrochloric acid on the water-bath. It has m. p. 
205—206° (decomp.) (Elbel gives 220°), and its silver salt and methyl- 
iodide yield dimethyl fo-nitromeUiylnorhemipinale , m. p. H5— 146°. 
which contains a free hydroxyl group, but does not give a coloration 
with ferric chloride. The acid is not acetylated by acetic anhydride 
and sodium acetate or 2 drops of sulphuric acid, but is converted by 
boiling acetyl chloride into acetylnitro methylnorhemipinic anhydride, 
C n H 7 0 8 TSr, m. p. 165—166°, which is easily hydrolysed to nitromethyl- 
norhemipinic acid by boiling water. S. 


Methylene disalicy lie Aoid [Methanedisalicylic Acid] and its 
Reaction with Bromine and Iodine. Erik Clemmensen and 
Arnold H. C. Heitaun (J. Amer. Chem. Soc 1911, 33, 7J3— 745)^- 
Methanedisalicylic acid was first prepared by Geigy (D.R.-P- dihi , 
by heating salicylic acid' with a large excess of formalde y ^ 
presence of concentrated hydrochloric acid, and was afterwar s 
studied by Kahl (Abstr., 1898, i, 259) and Madsen (Abstr., Ml, 
i, 424). It is now shown that the acid can be obtained in g 00 
yield by the interaction of formaldehyde (1 mol.) with salicy ic aw 
(1 mol.) in presence of 50% sulphuric acid. If the reaction is carm 
out in very concentrated solution, a compound is produced whic as 
same empirical formula as methanedisalicylic acid, and does no ci 
but chars above 260°. When methanedisalicylic acid is •> eated 
above its m. p. or with potassium hydroxide, it is decompose 

bydroxyphenylmctbunesalicyiic acid, 4 : 4'-dihydroxydiphenylmetian , 
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j carbon dioxide. Calcium, dicalcium, barium, di-barium, magnesium, 
md zinc methauedisalicylates are described. The di-acetyl derivative, 
. j42°, forms a white, amorphous powder. 

| ' Uyiroxyphenylmthanesalicylic acid ( hydroxyphenylhomosalicylic acid), 
fcH C 6 H,-CH a -0 6 H3(OH)-CO 2 H, m. p. above 60°, is a pale red, 
•.morphous substahce. 

The following compounds were obtained by the action of bromine 

F ed iodine respectively on methanedisalicylic acid in presence of alkali 
ydroxide. 

qyibrmManthratriquirumedihmnosalicylic acid, C 30 H ]3 O 10 Br 3 , is a red, 
amorphous substance, which decomposes above 200°; its calcium, salt, 
CjjHnO^BrjCa, and potassium salt, C^I^O^BrjK,, are described. 

Pri-ioioanthratriquinonedihoniosalicylic acid, C 30 H 13 O 10 I 3 , is a red 
substance which decomposes above 230° ; its calcium salt, C 30 H n O 10 I 8 Ca, 
iud potassium salt, 1 8 K.,, were prepared. When this acid is 

0 OH heated in a sealed tube with 
■ ,-CH^v. ,-\ 1% alkali carbonate or 2% 

V \ ij' j|-CO-jf | ^ ■' COjH mineral acid, it is converted 

J J >— CO— J \ / into a monocarboxylicacid, which 

OH 0 =CHr / u,a y be regarded as a tri-iodo- 

derivative of hydroxybenzyl- 
ideneanthratriquinonehomosalicylic acid (annexed formula). 

Ueplabromoanthratriquinonedihomosalicylic acid, C B0 H s O 1(1 Br„ forms 
a pale yellow powder and decomposes above 200“ ; its potassium salt, 
C M H,0 1# Br,K ( , is described. 

I'entabrorwhyiroxybentsylidcneanthratriquinonehomosalicylic acid, 

C !9 H u O g Br 5 , crystallises in microscopic plates. 

Pentaiodohydroxybenzylideneanthratriquinonehomosalicylic acid 
CejKilOA, 

is a reddish-yellow, amorphous substance; its potassium salt, 
C 29 H 1# O g I, ( K, forms an olive-green powder. 

When tribromoanthratriquinonedihomosalicylic acid is boiled with 

potassium hydroxide solution and zinc dust, it is converted into 
0 Qpj "nth ratriquinonedi- 

homosalicylic acid 

... t I i i l “CO-|, ' .Co., 11 (annexed formula), 

\ / which forms a brown 

OH O ~ CH ^ powder, and decom- 

poses at 185°; the 

a mm salt, C so H u 0 1() Ca, and potassium salt, ( , are described ; 

oenyl ester forms a colourless, amorphous, resinous mass, and yields 
a bexa-iuxtyl derivative, m. p. above 70“. E. G. 

Glvc" 7 ^^ 8 Amino-acids. IV. Compounds with 
Pil lb, , „ Abd miui.den and Louis Baujiasn (Zeitsch. physiol. 
y"‘ r ’ 72 > 5 0—57. Compare Abdorhalden and Guggenheim, 

Conner" salt f’ tr ^*y ce f 0 ' monotyrosine forms a crystalline 

,, f 1 i 1 32^1'j^'iO'U, which gives a red coloration with Millon’s 
reagent even in the cold. Glycerol m-tdyl ether, 

. OH-CH 2 -CH(OH)-CH 2 -0-C 6 H 4 Me, 

“ long, rectangular plates, m. p. 65—70° (corr.), and 
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glycerol chloro-m-tolyl ether , C J0 H 18 O 8 CI, crystallises from benzen e ■ 
groups of needles, m. p. 90° (corr.). 11 

Glyceroldityrosine, OH • CH[CH 2 • 0 * C 6 0 4 * OH 3 • CH(NH 2 ) • CO gi 
obtained by the action of glyceryl-a-dichlorohydrin on the sodiut 
derivative of tyrosine, has not been obtained in a crystalline f otin 
It has m. p. 275° (corr.) (decomp.), and yields a copper salt, 
C 2 iH 24 0 7 N 2 Cu. 

Glycerol di-glycylA - tyrosine , 

OH-CH[CH 2 *0-C 6 H 4 *CH 2 -CH(002H)-NH*00*CH 8 'NH 2 ] 31 

prepared by the action of glyceryl-a-dichlorohydrin on the sodium 
derivative of glycyl-Ltyrosine, is precipitated by the addition of alcohol 
to its aqueous solution, has m. p. 210° and [a]o] + 25’3° in 5% hydrn. 
chloric acid. An isomeride, which is sparingly soluble in water has 
m. p. 248° and [a]“ +3’6 , 6° in' 5% hydrochloric acid. 

Glyceryltrityroaine, C 9 H 10 O 2 N*O*CH[CH 2 *O*C 9 H 10 O 2 H] 2 , crystallises 
in minute needles, m. p. 295° (corr.). The hydrochloride of the ethyl 
ester, C 3(J H 47 0 9 N 8 Cl a , is hygroscopic, and has m. p. 83°. J. j, 


A-Phenyl Ethers of the Oximes. Angelo Angeli, Luicj 
Alessandri, and M. Aiazzi-Mancini (Atti R. Accad. Lined, 191 \ 

[v], 20, i, 546 — 555). — The formula which is usually 


ascribed to the W-alkylated aldoximes, does not explain the instability 
of these compounds towards permanganate, to which the oxides, 


«*<r. 


are stable. It is, further, not in accord with the 


observation that, in all the more definite and more gentle transforma- 
tions which these compounds undergo, the oxygen atom is always,, 
obtained united with the nitrogeD, never with the carbon atom. The" 
authors therefore suggest the formula R‘CH!NRIO, which is supported 
by the failure of Scheiber (this vol., i, 382) to prepare these compounds 
in optically active modifications. 

It is found that the action of magnesium phenyl bromide or iodide 
on the W-phenyl of iV-benzyl derivative of benzaldoxime proceeds 
according to the scheme : CHPhINPhIO — CHPlyNPh'OH, and 
is hence analogous to the reaction which takes place with benzylidene- 
CHPh 2 *NHPh (compare Busch, Abstr., 


aniline: CHPhiNPh 
1904, i, 663). 

fi- Phenyl- ft-diphenylmethylhydroxylamme, 


CHPlyNPh-OH, forms 


colourless prisms, m. p. 127°, and becomes yellow in the light. When 
oxidised by means of mercuric oxide, benzaldehyde or magnesium 
phenyl bromide, it is partly converted into the compound, C 19 H 15 0^, 
which forms pale yellow leaflets, m. p. 214°, and is also obtained in 
small proportion in the preparation of the triphenylmethylbydroxyl- 
amine. When oxidised with chromic acid, either of these compounds 
yields nitrosobenzene and benzophenone, whilst, on reduction, di- 
phenylanilinomethane (compare Busch, loc. tit.) is obtained. Reduc- 
tion of the A- phenyl derivative of benzaldoxime by means of zinc un 
ammonium chloride, yields benzylideneaniline ; under the same con i- 
tioos the compound, m. p. 214°, gives a substance, m. p. 83°, having 
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(tie same composition as benzophenoneaniline, but differing from it 
in its characters. * 


imewnao m 

Oxidation of £-dibenzylhydroxylamine by means of mercuric oxide 

f ields the A-benzyl derivative of benzaldoxime, and the action on this 
[ magnesium phenyl bromide gives fi-bmuyl-^iphmylmethylhydroxvl 
Hi ine, CHPh n 'N(CH,Ph)'OH, forming white crvRtalH m T , i nr.a . . 


CHPh 2 -N(CH. 2 Ph)'OH, forming white crystals, m. p. 


t -B — wj.ota.io, ui.p. 105°; on 

xidation with mercuric oxide, the latter gives a compound , C 20 H V 0N 
i. p. 159°, which yields benzaldehyde and benzophenone on treatment 

. .. K r A tn i f* m tt 


[with chromic acid. 


T. H. P. 


Action of Acid Chlorides and Anhydrides and of Ketones 
bn the Sodium Derivative of Phenylacetonitrile. Fesnaud 
Bodrodx (Compt. rend., 1911, 152, 1594 — 159G. Compare Abstr 
11910, i, 257, 482, 557, 622, 623). — The sodium derivative of phenyl' 
acetonitrile reacta normally with acetyl chloride or acetic anhydride 
giving poor yields of a-cyanobenzy] methyl ketone. Benzoyl chloride 
gives a 95% yield of the correspondiog ketone, but phthalic anhydride 
is without action. 

I Double decomposition occurs when aliphatic ketones react with the 
f odium derivative, and the original substances are regenerated on 
treating the product with water. In the case of the aromatic ketones, 
however, a molecule of sodium hydroxide is eliminated ; thus benzo- 
phenone gives «0-diphenylcinuamonitrile ; phenyl p-tolyl ketone 
forms a-ptienyl-p-p-tolyldnmmonitrUc, CN'CPhICPh'CjH,, needles 
m. p. 123° ; a-naphthyl phenyl ketone gives a -phenyl-B-a-naphthyl- 
emmmmtlrtlt, small prisms, m. p, 174 — 176 °, o W 

New Method for Obtaining ^-Diketones. Emile Andke 

iConpt. rend,, 1911, 152, 1488 — 1490. Compare this vol i 268) 

-The additive compounds formed by the union of amines with 
acetylenic ketones behave towards acids in the same way as Moureau 
and Lazennec’s £-aminonitriles (Abstr., 1906, i, 956), giving rise 
to 0-diketones and the salt of an amine. A number of diketones, such 
as acetylacetophenone and dibenzoylmethane, are readily prepared in 

thlswa r- * w. aw, 

Metallic Compounds of Diaryl Ketones. Wjlhelm Schlenk 

l 1 ^ EI n K l L (Ber -' 1M1 - 44 H R 2— 1189)— From the 
observations of Beckmann and Paul (Abstr., 1892, 169) on the 

conclmionri! ° f d ‘ arjl ketones ’ tbe authors were led to the 
r hat , th “ 6 ““pounds contained tervalent carbon, and, in 

havitvT f ™ W ’ haV6 pre P ared aBd examined the chemical 
aviour of several new representatives. 

-beCnheninrMMT 6 M 8115,1 di P h9n }' 1 k «tone) and di-p-phenyl- 
!or etheZ “ e d ‘'. dl P hen 7 ketone) combine with sodium in benzene 
contaiaine on u lon > y ie jding strongly coloured sodium compounds 
similar JL ! molecuIe of ketoae combined with one atom of sodium; 

4srivaUr„fTl C h ° m! r ndS h u aV8 al5 ° been P^red. Tbe “dium 

solution .7 di-p-phenylbenzophenone, when exposed to air in ethereal 
sodium oemvi!) 09 °j e ®, lts dee P 8 reen ool °nr with the formation of 
3 P X ‘ de “ d tb9 original k ®tone. H readily reacts with 
y UL. C. 1, 

2 2 
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iodine, yielding dUp-phenylbenzophenone sodium iodide, W-, 
treated with methyl iodide it is converted into the original fa,, 

and di-u-vhenyliipfoni/lmahykarhnol, ; ,, 

water, it yields the ketone, together with di-p-pheny lbenzhydro). 

With respect to the constitution of these metallic derivatives, 
diarvl ketones, the formula ONa'CAr 2 'CAr 2 'ONa has been prope, 
by Acree (Abstr., 1903, i, 724). This formula is in agreement ,< 
the observation of the authors that the sodium compound of tg, 
phenone, described by Beckmann and Paul (loc. cit.) by the dim 
combination of benzophenone and sodium, ib also obtained by J 
action of sodium amalgam on benzopinacone in ethereal solution, i, 
afEords no explanation of the intense colour of these compounds,, 
doos it explain why the action of water and of methyl iodide, m a 
of giving rise to pinacones or their methyl ethers in the n«, 
manner, causes a rupture of the molecule between the two eei, 

carbon atoms. , , , 

A satisfactory explanation of the behaviour of these mi) 
derivatives is obtained on the assumption that they contain tern], 
carbon, and the authors, therefore, propose the constitution 
-CRj-ONa. 

This formula accounts for their "intense colour and their actiii 
towards oxygen. From analogy with the twarylmethyls, it 
assumed that the action of oxygen first leads to the formation i[ 
peroxide 0 Na-CAv»O-CAivONa, which at once decomposes, 
sodium peroxide and the ketone COAr a . By the action of water i 
metallic derivative gives -CK,-OH as an intermediate produel, * 
either polymerises with the formation of a pinacone, as in toe em 
the sodium compound of benzophenone, or gives rise to a mute 
ketone and carbinol, CHK 2 'OH, as in the case of the sodium den« 
of di-p-phenylbenzophenone. 

The reaction with methyl iodide is represented as follows: 
ONa-CAr- „ , ONa-CAr 2 I COAr 2 +M 

ONa-CAr- +MeI ^ OKa-CAr 2 Me > IIO-CAr 2 )It 
The production of sodium peroxide and anthraqumone by the at 
of water on the sodium derivative of anthraquinol (Manchot AH 
1901, ii, 93), as well as the formation of antbraqumyl ethyl ette, 
the action of ethyl iodide on the same compound (K, Moyer, thisvil 
193V are explained in a similar manner. 

The observation of K. Meyer {loc. cit), that the rod colon- 
aqueous solutions of the sodium derivative of anthraquinol mat 
with rise of temperature, is referred by the authors to a tom 
intermolecular dissociation, represented by the scheme : 

C « H ‘<c|onI ) >C8H4 < ^ sH4< ^ < y {ON a)' >C ^ 6 1 ^ 4 ’ 

the change here taking place being analogous to that which « 
intramolecularly in the case of triphenylmethyl. 

Anthraqumone Derivatives as Mordant Dyes, and Nat® 
the Lakes. I. Gbobg von Geobgievics {Momtsh., 

329 — 345. Compare Abstr., 1905, i, 447). For eight jea 
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U has conducted experiments with hydroxyanthraoUones to 
ertain the relation between the constitution of a dve a7f 7T 
[forming lakes with mordants. The following dedu^lf ^ W6r 
plification of those already recorded. g a,0ns ar£ > 

firstly, the influence of hydroxyl groups on the colour of the 
hs of hydroxyanthraquinones. Hydroxyl grouns V, the „ ... 
jduce red and blue dyes, in the /3-positions yellow and brXdyes 8 
fever, an a-hydroxyl group may mask the effect 0 f „ » hvdrL„i 
MP. and vice versa. Thus the colour of the lakes of the f ^ 

8 : 6, 1 : 2 : 7-, and 1 : 2 : 8-trihydroxyanthra^ones do not' differ 
Serially from those of the lakes of alizarin jt SP iF d ^ 01 ; 
2 3-trihydroxyanthraquinone), howerer, for* s brown takes and ““o 

J . lD di6t ‘“ tior '> » 8 j>^P between alizarin (and Sj 

3T3 ‘otrh^r^ - w 

7 coloratioD8 - tha ‘ a difierence in the conai^o^membTrs of 

r^Tvi“^r g i; d s 

j> Xa ??° PUrpU ^. anthmchryfonrtl 

ol, 1.6- and 1 . 7 -dihydroxyanthraquinone, anr? ntkn* A a • ’ <.* 

„« ,.»» ..i b K „ 

ClU, <o(OHi:b“-°cH:oe„ - 

c.u.<5TSS5S >H 

2 

6 1<s CO CICH-CH ' In individual hydroxyanthrj 

ones the tendency to the production of one or other of the 
noid forms may be such that one and the same dye may be ortho 
noid in some of its lakes and para-quinonoid in others by hk 
is an explanation is found of the fact that, for examnle /firff 
oxyanthraqumone, which usually yields yellow or brow’,, 1 u d 
S 8 a -7* ‘one w,th a chrLIum mordant iateS ’ 

betweeathe portions of the hydroxyl 

Iher hydroxyl «ouo r ^Jn g ET 1 the in( ™ducLn of 

imsh Its powfr of Tj ^ dr0 ^ anthr “l>' i “ 0 ^ may increase or 
naquinone Tc/ms , l dUC ‘ Ug late8 ' Thns 1 : 2 : Mribydroxy- 
■■5-Stotr , j“ s lakea mo1 ' 6 readily than alizarin whilst 

« in compa^n y witt7 U iT e trih ha d ^ [ iWle lake ’ f o™ing 

loxyanthraquinone i! ' 4 ' 5 - tnh ydroxyanthraquinone. Octa* 

“> to exhibit a 1st F h - beea P re P ared following abstract) and 
»f n n tin a 0 /?' h ng i P ° Wer more pronounced than 

mys the S i i t V^, ^ Xyanthr T in0Deb This discovery 
, however that y h„i flr ^“ n t aD c d Kosfcanecii ’ s rule; it is 

' that th086 memb6re of ‘be hydroxyanthraquinones 

9 ' <1 2 
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which contain hydroxyl groups in the ortho-position are the m 0et 
pronounced mordant dyes. 

Mohlau h&s disputed the author’s statement that hystazarin 
(2 : 3-dihydroxyanthraquinone) is a more pronounced mordant dye 
than 1:3- or ! ; 4-di hydroxy anthraquinone ; in reply, the author 
shows that quinizarin hardly dyes wool mordanted with tin, whilst 
^hystazarin produces a full orange tone which is fast to milling. 

C. S. 

Octahydroxyanthraquinone. Georg yon Geobgievics (Monatsh 
1911, 32, 347— 352).-Three parts of rufigallol (1 : 2 : 3 :5 :6 * 
bexahydroxyanthraquinone), 100 parts of sulphuric acid (H 2 SO 4 ,E 2 0), 
4 parts of boric acid, and about 0 - 05 part of mercuric oxide are heated 
at 250 — 260° until a drop of the mixture dissolves in concentrated 
sulphuric acid with a pure blue colour ; the yield of the octahydroxy- 
anthraquinone diminishes rapidly when the heating is too prolonged. 
The reddish-brown precipitate obtained by pouring the cold mixture 
into water is washed with boiling water, dried, and crystallised by 
treating its boiling, saturated solution in pyridine with boiling methyl 
alcohol and a little water , whereby the dye is obtained in stout, brownish- 
red needles. Octahydrdxyanthraquinone can only be crystallised from 
pyridine or methyl alcohol, yields anthracene by distillation with zinc 
dust, forms an octa-atdate, pale yellow needles, decomp, about 200°, 
aDd dissolves in concentrated sulphuric acid, forming a greenish-blue 
solution (the present of a red tinge indicates the presence of rufigallol), 
Its behaviour as a,*' mordant dye has been described (preceding abstract), 


Preparation of Anthraquinonylglycines. Farbwerke vobh. 
Meisteb.'/ Lucius &■ Broking (D.R.-P. 232127). — Anthraquinooyl- 
glyc’uies may readily be obtained by the action of glyoxylic or thio- 
glyoxylic acid on the corresponding reduced aminoanthraqui nones, 
fi-Anthraquin onylglycine, orange-yellow crystals, m. p. 236°, is prepared 
by reducing ^-aminoanthraquinone with sodium hyposulphite in 
aqueous alkaline solution, with the subsequent addition of an alkali 
glyoxylate and heating during one hour. TJ nchanged /?-aminoantkra- 
quinone is separated by a current of air, and the product precipitated 
by the addition of mineral acid. 

a-Anthraquinonylglycine forms red crystals, m. p. 262° (decomp-)- 

F. M. G. M. 

Desiccation of m-Terpin Hydrate. A. Leulieb (/. Pham. Ctefc 
1911, [vii], 3, 440 — 441). — When terpin hydrate is dried at 100°, p» 
of the terpin formed is volatilised, consequently desiccation should 
effected by exposure at atmospheric temperature over sulphuric 
under reduced pressure. 

Sesquiterpene and an Olefinic Camphor Occurring ® 
Southern Cypress. Allan F. Odell ( J . Amer. Chm. j 
33, 755 — 758) —During the course of some work on the oxidation 
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tfaxodium distichum) sawdust, a fragrant odour was observed, 
^the present investigation was therefore undertaken. 

On extracting cypress sawdust with alcohol, and removing the latter 
distillation, a red, viscous product was obtained. By the fractional 
filiation of this extract under reduced pressure, two new compounds 
are isolated. 

Cypressm, C 15 H 24 , b. p. 218— 220°/35 mm, and 396—3007778 mm, 
/yellowish-green, viscous, nearly odourless liquid, which has D 4 8 
9647 1*5240, [a]?? + 6*53°, reacts violently with moderately 

ro ’nitric ac jj to form a yellow, amorphous oxidation product, and 
ves a red coloration with concentrated sulphuric acid. The compound 
intaina only one ethylene linking, and is therefore a tricyclic 

squiterpene. 

The other new compound, cyprcd , C 12 H 20 O, is probably an aldehyde, 
was obtained as a pale yellow, fragrant, mobile liquid, which has 
182 — lS5°/35 mm, Df 0*9469, nf? 1*5040, is dextrorotatory, and 
adily reduces ammoniacal solution of silver nitrate. E. G. 

Hutnulene of Oil of Hop Flowers. Ernst Deussbn (J. pr. 
h«m„ 1911, [ii], 83, 483 — 489).— Humnlene, h. p. 118— 119710mm, 
dated from oil of hop flowers by fractional distillation, has been 
lentified with i-a-caryophyllene (Abstr, 1908, i, 353; 1909, i, 171, 
13) by a comparison of the nitrosates and nitrosochlorides. C. S. 

Essential Oil of the Dwarf Pine. Erich Bucker and Alfred 
[ahn (J.pr. Ghent., 1911, [ii], 83, 489— 498).— The oil of the dwarf 
ine ( Pirns pumilo ), freed from terpenes and sesquiterpenes, and 
aving D 15 0*8707, [a]„ - 9°45', and esterification number 13*4, has 
een examined with respect to its oxygenated constituents. In addition 
) J-bomyl acetate, it contains aldehydic and ketonic substances, and 
t least 30% of alcohols and esters of the terpene and sesquiterpene 
aries, as yet unexamined. 

The oil has been separated into twelve fractions boiling between 
5° and 178713 mm. The fractions are dissolved separately in 96% 
Icohol, and shaken for two to three hours with 30% aqueous sodium 
ydrogen sulphite. The fraction, b. p. 148—160713 mm, [a] D - 14°15', 
sterification number 53, gives by this treatment a small yield of a 
iydrogen sulphite compound, which after hydrolysis yields an oil, 
'i 5 ^ 2 flO, which is unsaturated and restores the colour of Schiff’s 
eagent. The fractions b. p. 138 — 148713 mm. and 127 — 1387 
3 mm. are united and distilled ; the portion b. p. 128 — 135715 mm. 
ields a hydrogen sulphite compound, from which, by hydrolysis, is 
btained a substance , C 15 H 24 0, which is laevorotatory, unsaturated, and 
Tobably of ketonic nature. 

The fractions b. p. 105—109°, 109—113°, 113-118°, and 118—127°, 
11 under 13 mm, do not yield hydrogen sulphite compounds, but 
ontain £-bornyl acetate. 

The fractions b. p. 86 — 100°/13 mm, and 100—105713 mm. differ 
weu all the others by having an intense, peculiar odour. By com- 
'j mn £ them and distilling, a portion b. p. 87 — 95714 mm. is 
tamed, which yields a white, crystalline hydrogen sulphite com- 
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pound The mistcmce, C 8 H 14 0, obtained by the hydrolysis of thii 
compound by 20% sodium carbonate, has ketomo properties, and is called 
ZC It has b. p. 216 — 217°/754 mm„ D<* 0-9314, D» 0-9288, 
- 1-46459, and M„ -15°. It has a very intense, not _nnplem»ol 
odour. The odour of the natural dwarf pme oil is mainly due to 
pumilone, although it is present only to the extent of 1—2% Pumi. 
lone, which is unsaturated and contains one double linking, does not 
yield characteristic derivatives, except the hydrogen eulpbite compound 
and the semicarbazone, m. p. 116 117°. C, S. 


Theory of the Vulcanisation of Caoutchouc. F. Wrur 
Hineichsen (Zeitsch. Chm. Ini. Kolloide , 1911,8, 245—250. Compaw 
Abstr 1910, i, 330). — The influence of time on the proportion of free 
sulphur in a sample of vulcanised para-rubber has been examined. 
The total and free sulphur were estimated in the original material, if 
which samples were kept for six months under different conditions. 
The experimental data show that the proportion of free sulphur 
diminishes with time, and that the rate of diminution is much greater 
at 70° than at room temperature. These observations agreo with the 
author’s view, that the sulphur present in the vulcanised caoutckme ii 
partly adsorbed, the remainder being chemically combined. The 
adsorption equilibrium is attained very quickly, but the chemical 
action at low temperatures is relatively a very slow process. As the 
chemical reaction proceeds, the proportion of free sulphur gradually 
diminishes. 


Cold Vulcanisation. F. Wiley Hineichsen (ZM. Chm. H 
Kolloide, 1911, 8, 250 — 251). — Polemical against Bysoff (compare tta 
vol., i, 390). H - M B ' 

Properties of Dammar Basins. Chaeles Coyfmiee (MM 
chim 1911, [ivl, 9, 549-561. Compare Abstr., 1902, i, 633).- 
The solubilities and analytical constants of some commercial dammar 

re tr:J‘r C el1rom Padang has D» 1 036, m. p. 95° acid m* 
31-4, and saponification number 33-7; that from Borneo has D IMS, 
rn p 120°, acid number 35-1, and saponification number 'll 
Singapore Dammar has D» DOW, m. * 9®», acid 
saponification number 39 3 Pontianac Dammar has D 1 0 
Ilf) 0 acid number 19 '9, and saponification number 30 9. v.am 
Dammar has D“ 1-004, m. p. 190 °, acid number «»«.•* 
number 64-5. Batjan Dammar has D 18 1 032, m. p. 105 >“ 

18-5, and saponification number 19-6. The solubilities of t 
in twelve solvents are recorded, and similar data for ^ 

solvents are given in the cases of Batavian damma , ^ 

mastic resins. 


Constitution of Bixin. J. F. B. van Hasbelt • (& t- W ^ 
1911, 30, 1-47. Compare Marcblewski and Matejko Ab c ^ 
i 760).— The author has obtained bum from mm> ? 
process (Abstr., 1900, i, 513) in large, violet, tnclimc crystals,® 
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j87° The analytical data and the molecular weight by the ebullio- 
scopic method in chloroform point to a formula C 29 H 3) 0 5 . Etti and 
Zwick describe mono- and di-potassium derivatives of bixin, and 
consider that bixin behaves like a dibasic acid. This is not 


tiiereioio — “ uiucmiv oviu. mis is not 

JO, the di-potassium . compound being a derivative of a new substance, 
called norbixin, obtained from bixin by the substitution of its methoxyl 
methyl group by potassium. When bixin is dissolved in boiling 
aqueous potassium hydroxide, methyl alcohol is evolved, and is detected 
,s formaldehyde after oxidation ; by acidifying the alkaline solution, 
norbixin, C 98 H 32 0 5 , is precipitated. It is a light red, crystalline 
powder, decomp. 240°, and is insoluble in chloroform. 

When a solution of bixin (or of purified anatto) and an equivalent 
imount of potassium hydroxide, dissolved in boiling methyl alcohol, 
ire treated first with ethyl acetate and then with methyl sulphate 
md a little potassium hydroxide, bixin methyl ether, C s0 H 38 O 5 , m. p. 
156°, is obtained. It crystallises in red, pleochroic rhomboids, 
ievelops an intense blue coloration with concentrated sulphuric acid, 
ind is hydrolysed by alcoholic potassium hydroxide, yielding norbixin. 
'bixin ethyl ether, m, p. 138°, prepared in a similar manner, 

'arms violet crystals.) By treatment with methyl sulphate, norbixin 
yields bixin and bixin methyl ether. Bixin contains one methoxy- 
Troup, bixin methyl ether two, and norbixin none. 

The preceding transformations show that the relation between 
lorbixin, bixin, and bixin methyl ether is expressed by the formula; 
IH'R'OH, OH-R-OMe, and OMe-R-OMe, where R is C. 2S H 30 O . 
When a solution of potassium norbixin, obtained by hydrolysing 
jixin with alcoholic potassium hydroxide, is treated with ethyl 
julphate, the precipitate contains norbixin diethyl ether, 

C 2a H 30 O 8 (OEt) 2 , 

blue rhomboids, m. p. 121°, whilst norbixin ethyl ether, 
C 28 H 80 _O 3 (OEt)-OH, 

red needles, m. p. 176 , is obtained by acidifying the mother liquor. 
The latter is quite analogous to bixin in its'behaviour, but is more 
slowly hydrolysed by potassium hydroxide. 

The two hydroxyl groups in norbixin arc not symmetrically situated 
in the molecule, since two isomeric norbixin methyl ethyl ethers 
have been obtained. The one is bixin ethyl ether, m. p. 138°, described 
above ; the other, iso bixin ethyl ether, m. p. 1 49°’, is prepared by methyl- 
ating norbixin ethyl ether, and crystallises in large, red rhomboids. It 
tollows, therefore, that an isomeride of bixin itself should be capable 
01 existence. This isomeride, iso bixin, OH-O 2S H 30 O 3 -OMe, m. p. 178°, 
IS obtained by the partial hydrolysis of bixin methyl ether by alcoholic 
'0 a " slum hydroxide; its points of difference from bixin are recorded 
tne sequel the most important being its stability to aqueous 
J i r °, xide - When is treated with ethyl sulphate, 

haviiwb 16 ^ ®^ er > m - P- 121°, is produced, the methyl group 
having been ousted by an ethyl group. 

obtained 0 ^!'™?- derivati, ' e ’ (, K-C 25 II 2C( O s -OH, of bixin is easily 
b. d with heatln S a “^byl-alcoholic solution of bixin just to the 
needles s' axcess . potassium hydroxide ; it crystallises in violet 
■ ana is q u i{ e insoluble i n boiling water. The dipotassium 
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derivative of norbixin is formed when bixin is hydrolysed by aqi ]efly 
or ethyl-alcoholic potassium hydroxide or by treating ethyl-a]^^ 
norbixin with this alkali ; it forms a felted mass of reddish-brown 
crystals, dissolves easily in water, and oxidises readily in the air 
The disodium derivative of norbixin and the potassium derivatives of 
norbixin, norbixin ethyl ether, and iaobixin are also described. 

The unstable orange product, m. p. 200'5°, obtained by Marchlew&hj 
and M&tejko (loo. cit.) by reducing bixin with zinc and acetic acid j s 
dihydrobixin , C 29 H 36 0 5 ; it is also formed when the reduction* k 
performed in alkaline solution. 

Dihydrobixin methyl ether, C^H^Oj, m. p. 174°, dikydrohobixin 
C 29 H 86 0 6 , m. p. 190°, and dikydronorbixin , C 28 H 34 0 5 , decomp. 2S5 a> 
are obtained by reducing the corresponding bixins with zinc and acetic 
acid ; the last, however, is obtained best by reduction in alkaline 
solution. All of them are unstable, yellow, crystalline substances 
which develop intense blue colorations with concentrated sulphuric 
acid. 

By bromination in cold glacial acetic acid, bixin forms a rfcco- 
bromide, C 29 H 34 O 5 Br 10 , a white, amorphous powfler, which does not 
develop a coloration. Four, six, or eight of the bromine atoms can be 
eliminated by the more or less prolonged action of zinc and dilute 
sulphuric acid, the products of reduction being amorphous orange 
substances, which give a blue coloration with sulphuric acid. Bixin- 
methyl ether also forms a decabromide , C 30 H 36 O 5 Br 10 , a white powder 
insoluble in potassium hydroxide. By treatment with iodine chloride 
in acetic acid, bixin, norbixin, methylbixin, and their dibydro-deriv- 
afcives, and wobixin all combine with 10 atoms of halogen; consequent^ 
hydrogen must attack the molecule of bixin in a different manner 
from the halogens. 

When heated by itself at 190° or in diphenylamine, bixin loses its 
colour and decomposes into m-xylene and a resinous substance, in, p. 
145°, which is shown to be a mixture ; wobixin, norbixin, the bixin- 
alkyl ethers, and their di hydro-derivatives also yield m-xylene under 
the same conditions. 


The author is unable to confirm Zwick’s statements that palmitic 
acid is produced by the action of steam on bixin at 160° and by the 
action of light on its sodium derivative. Although the behaviour of 
bixin with methyl sulphate indicates the presence of a hydroxyl group, 
attempts to acetylate or benzoylate the substance have been un- 
successful. The failure of bixin methyl ether to react witli phenyl- 


hydrazine, hydroxylamine, semicarbazide, and magnesium ethyl bromine 
points to the absence of a carbonyl group. The action of numerous 
oxidising agents on bixin has been examined ; characteristic products, 
however, havd not been isolated. C. S. 


The Chlorophyll Group. IV. Phylloporphyrin. Ij® 
Makchlewski and J. Robel ( Biochem . Zeilsch., 1911, 32, 204—^j 
— The authors describe various modifications of the methods publis 
previously for preparing phylloporphyrin. The most convenmn 
method is from a partly purified phyllotaonin obtained by the me 0 
of K4zniewski and Marchlewski. The results of detailed spectro 
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gcopic examination of phyllo- and meso-porphyrin are given, and also 
j comparison is “ad® of results of Willstatter and Fritsche’R 
porphyrins. The paper is controversial as regards the homogeneity 
of the products obtained by the different investigators. S. B. S. 

The Existence of Two Chlorophyllane. Lion Makchlewski 
{Biochm- Zeiisch., 1911, 32 , 332 — 333). — Controversial. Reply to 
Tsvett. S. B. S. 

The Solubility of the Chlorophyllins and a New Method for 
Isolating Them. M. Tsvett (Ber., 1911, 44, 1124— 1127). — The 
chlorophyllins are insoluble in pure light petroleum, but dissolve 
readily in this solvent in the presence of a small quantity of alcohol, 
ether, or benzene. Substances having a similar influence on the 
! solubility must be present in the cbioroplasts, since the chlorophyllins 
may be extracted from the freshly-crushed leaves with pure light 
| petroleum. 

These substancos may be removed by washing the petroleum 
solutions first with 80% alcohol and finally with water ; the mixture 
of O- ami ^-chlorophyllins then becomes insoluble, and separates out. 
In this manner a waxy mixture has been obtained from Cylitus 
leaves, probably identical with a substance mentioned by Willstatter 
and Stoll (this vol,, i, 141), and having similar properties. F. B. 

Natural Dyes and Colouring Matters of the Philippines. 
Besjahin T. Bkooks (Philippine J. Sci., 1910, 5, 439—452).— 
^.auatto, old fustic or inoriD, indigo, and Brazil wood are four of the 
principal natural dyes occurring in the Philippines which have not as 
yet entirely been displaced by the synthetic articles. 

An alcoholic extract of narra wood, PUrorwpus spp., was found to 
contain a resin, a tannin, an amorphous, red colouring matter, two 
colourless, crystalline substances, and a yellow, fluorescent substance. 

The red colouring matter, which is named narrin, swells and chars 
at about 180°, yields phloroglucinol and resorcinol by fusion with 
potassium hydroxide and vanillin by oxidation with alkaline potassium 
permanganate, produces a small amount of resorcinol dimethyl ether 
by distillation with zinc dust, and forms a brown, amorphous benzoyl 
derivative. A comparison of narrin with santalin, isolated from 
r. mnkdinus, shows that the two substances are closely related, 
noth are decolorised by zinc and potassium hydroxide or by sodium 
amalgam in dilute alcohol, yielding solutions in which the colour is 
restored by atmospheric oxidation ; both yield potassium salts by 
precipitation of their alcoholic solutions by alcoholic potassium 
“™ e - The salt of santalin has the formula Cu(C 15 H ]3 0 6 L 

Mist that of narrin contains only 6-24% of copper. The dyeing 
properties of the two substances are very similar. Narrin is insoluble 
n vra er, but dissolves in alkaline solutions. Metallic mordants, such 
rommm and copper hydroxides, are the most suitable, but the 
hades are not very fast to soap. 

cam'* tW j° c<dourle8s i crystalline substances are shown to be ptero- 

1 aad comopterocarpin. Pterocarpin has the formula C lt H 12 0 4 
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and m. p. 163°. Cazeneuve and Hugonenq (Abstr., 1887, 971 ; 18gg 
160) state that it has the composition C 2() H 16 0 6 , and m. p. 1530 
Homopterocarpin, C 17 H l6 0 4 , m. p. 86° (Cazeneuve and Hugooeoq' 
loc. cit., give C 24 H 24 0 6 , and m. p. 82 — 86°), is insoluble in concentrated 
potassium hydroxide, but yields a little resorcinol at 200 — 210°. ^ 
produces resorcinol dimethyl ether by distillation with zinc dust, but 
does not react with phenylhydrazine or phosphorus pentachloride. 
Probably it is closely related to narrin. C. S. 


Reduction of Biliary Pigments by the Hydrogen Evolved 
from Palladium, Hydrogenised in Presence of Sodium Hypo, 
phosphite: Formation of Urobilinogen. Jules Ville (Buli.Soe. 
chim.y 1911, [iv], 9, 480— 483). —To a solution of pigments obtained 
from biliary calculi from a cow, sodium hydroxide and palladium 
precipitated from the chloride by means of sodium hypophosphite, 
were added, and the whole warmed to 100°. Into this sodium 
hypophosphite solution was gradually introduced. In a short time 
urobilinogen was formed, and could be detected by Erhlich’s reagent., 
or by its conversion into urobilin and observation of the characteristic 
absorption spectrum of the latter. The reaction also takes place in 
the cold, but more slowly. T. A. H. 


Catalytic Isomerisation of Acetylenic Pinacone [/?e- Dimethyl- 
Av-hexinene-/3€-diol]. Synthesis of 3-Keto-2 :2 : 5: 5-tetramethyL- 
tetrahydrofuran. Georges Dupont (Compl. rend., 1911, 152, 
1486 — 1488. Compare this vol., i, 173). — When dimethyl-Ar- 

hexinene-/fc-diol is heated with an aqueous solution of mercuric 
sulphate and the mixture distilled in steam, a mobile liquid is obtained, 
having a camphoraceous odour, m. p. - 20*5°, b. p. 149°, D 18 0*9251, 
to 1 , 8 1’4198. This is not the expected dihydroxy-ketone, but an 
internal anhydride, 3-keto-2 : 2 : 5 : 5-letramethyltetrakydrofuran, 
CO-CMe 
CHj-CMe/ ’ 

a very stable substance, yielding a semicarbazone, needles, m. p. 190°, 
an oxime , leaflets, m. p. 128°, and a phenylhydrazone, m. p. 134°. When 
treated with magnesium methyl bromide it forms a tertiary alcohol, 
m. p. 77°, identical with that obtained from /fyc-trimetliylhexane- 
/Jye-triol (Bouveault and Locquin, this vol., i, 2). The ketone is con- 
verted by the magnesium derivative of acetylene dibromide into a 
substance, CgH^CVCiC’CgHjjOg, m. p. 97 — 98 u . It also behaves as an 
enol, giving a normal sulphate , (C 8 H 1; ,0) 3 S0 4 , m. p. 67 — 70°, a minim, 
and a potassium salt. When the latter is treated with ethyl iodide, 
S-ethoxy-2 : 2 : 5 : 5-tetramelkyl-2 : 5-dihydrofuran, C s H 13 OOEfc, is formed 
as a liquid, b. p. 157— 159°, D 18 0*8878, 1*4237. W. O W. 


Constitution of Thiophenoquinones and Mechanism of 
Quinone Reactions. Theodor Posner («/. pr . Chem. t 1911, [ii]* 83, 
471 — 483). — Final reply to Michael (Abstr., 1910, i, 748) and to 
Michael and Cobb {ibid,, i, 748). C. S. 
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Phenothioxin. Enos Ferrario (Bull. Soe. chirn., 1911, [iv], 9 
—There is very little interaction when sulphur and 
jj. | are heated together, unless a catalyst, such as 

i • Jnm or magnesium chloride, is present, in which case pheno- 
(Mauthner, Abstr., 1906, i, 447) is formed. Phenothioxin 
w ;th two atoms of hydrogen when reduced, and when heated 
S copp** at 250“ forms diphenylene oxide. T. A. H. 

ninaphthathiophen. M. Lanfry (Compt. rend., 1911, 152, 
,. 154—1256. Compare this vol., i, 151). — From the products of the 
tion of sulphur on naphthalene at a red heat a substance, 
laphthatkiophen, has been isolated in the form of pearly, yellow scales, 

/\ /\ „ above 440°, without ap- 

' preciable decomposition. 
Its constitution is 
represented by the an- 
nexed formula. When 
the substance is oxidised 
with chromic acid, it yields phthalic acid. The Aerafcromo-derivative, 
C H-Br S,m. p. 260°, furnishes 3 :6-dibromophthalic acid on oxidation. 

foiling nitric acid converts dinaphthathiophen into a yellow tetra- 
mlre-derivative, C M H 6 (NOj) 4 S, m. p. about 210°. W. O. W. 



Thianthren. Karl Fries and Wilhelm Vogt (Annalm, 1911, 
381, 312— 337).— Of the five possible oxidation products of thianthren, 

namely : (i) C 6 H4<f^>C a H 4 ; (ii) CjH^gQ^Cell, ; 

(Hi) C 6 R 4 <!gl>C 6 H 4 ; 

(iv) C 6 H 4 <®°£>C a H 4 ; (v) C,H 4 <|^>C 6 H 4 , the disulphoxide (ii) 

has been recently shown (this vol., i, 395) to exist in two isomeric 
forms. Thianthrenmonosulphoxide (i) can be obtained by oxidising a 
glacial acetic acid solution of thianthren with dilute nitric acid (I) 1*2) 
(compare Fries and Volk, Abstr., 1909, i, 406). The monosulphone 
(iii) is formed by the action of chlorine on a boiling dilute acetic acid 
solution of thianthren, and when oxidised with concentrated nitric acid 
yields the trioxide (iv), which is also formed by the action of chlorine 
and water on the monosulphoxide or the isomeric disulphoxides. 

Thianthren is most readily prepared by a modification of Genvresse s 
method^ Abstr., 1897, i, 240), and yields a compound, C 12 HgS 2 ,Fe01 3 , 
in the form of glistening, bronzy needles, readily decomposed by 
water. 

Thianthrenmonosulpkoocide , C 12 H 8 OS 2 , crystallises from methyl 
alcohol or benzene in long needles, m. p. 143°. Its solution in con- 
centrated sulphuric acid has a brownish-red colour, which changes to a 
deep blue on the addition of a little water. The addition of much 
water precipitates the original sulphoxide, but when the solutions are 
kept for some time or warmed, thianthren is formed. When the 
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solution in concentrated hydrochloric acid is kept for some time 
thianthren 13 deposited, but hydrogen bromide reacts with a 1 ' 


a* 1 77 r — . — vwuuue reacts with a »i„ 

acetic acid solution of the sulphoxide, yielding thianthren TO.-Jr,? 
monosulphmu, C 12 H 8 0 2 S 2 , is best prepared by leading chlorine 'T 
a glacial acetic acid solution of thianthren and boiling each on • 
being repeated several times. It crystallises from ’ acetic S'"" 
colourless, glistening plates, m. p. 159°, and is quite stable tow j" 
hydrogen bromide or zinc dust and acetic acid. Its solution in *™' 
centrated sulphuric acid has a rose colour, and does not dencJ 0 "' 
when kept. u(JC °Hpose 

Thianthrensvlphormulphoxide I Ihianthrentrioxide). CFOS 

llisoa from alr„V.r] ir rm.,11 r, II “8 V 3°2> Cryg. 


its solution 


rfSXUL 


tallises from alcohol in small, compact prisms, m. p.'216 
in concentrated sulphuric acid is colourless, and with 
acid it yields the monosulphone. 

Thianthren dkhloridt, C 6 H 4 <^»>C 8 H 4 or O.H^ 

obtained by the action of dry chlorine on a benzene solution It 
thianthren, forms brilliant red prisms, which are readily affected t, 
moisture, yielding hydrogen chloride and the sulphoxide. wij 
heated alone the crystals decompose into chlorine and thianthren 
i-Chlorollnanthrm, C 12 H r ClS 2 , crystallises from glacial acetic acid 
prisms, m. p. 84°, and gives a pale violet-red coloration with coneeu 
trated sulphuric acid, but this gradually changes to a deep violet-blue 
It can be prepared by the action of chlorine on a chloroform solution 
ot thianthren and exposing the product to the action of atmospheric 
moisture, or from thianthren sulphoxide and an acetic acid solution of 
hydrogen chloride. 4 : 4 '■Diehlorothianthren, C ls H c Cl 2 S 2 , obtained by 
the action of chlorine on thianthren or its moDochloro-derivative or by 
the condensation of chlorobenzene and chloride of sulphur in the 
presence of carbon disulphide and aluminium chloride, crystallises 
from benzene or glacial acetic acid in long, slender needles, m p 171 " 
It dissolves slowly in concentrated sulphuric acid, and the solution has 
a brilliant blue colour. 

V-Ethoxydipkenylsulphone-i-sulphinh ami, 

... ...... S0 2 H-C c H ( -S0 2 -C c H 4 -0Et, 

obtained by boiling thianthrendisulphone (Graebe, Annalen, 1875, 179 
78) with alcohol and 50% potassium hydroxide solution, forms 
slender needles m. p. 151“ (decomp.), and yields a sparingly soluble 
sodium salt When reduced with zinc dust and alcoholic hydrochloric 
acid, the sulphioic acid yields i' ethoxy. i-thwldiphmyltvlphom, 

■ SH-C 6 H 4 -S0 2 -C 6 H 4 -0Et, ' 

which crystallises from alcohol in small needles, m. p. 131°. Its 
solutions in alkalis are oxidised rapidly on exposure to the air. The 
me y et er, C l5 H ]c O,,S 2 , crystallises from beDzene in compact needles, 
m. p. 178 . 2 -Ethoxydiphemjlsulphom disulphide. 

... .. ... . (OEt-C c II 4 - S0 2 -G c H 4 ) 2 S 2 , 

y oxidising the thiol with bromine water, crystallises from 
glacial acetic acid in compact prisms, m. p. 270° (decomp.). 
1 -Etlioxydiphemjlsidphone-2-mlphonyl chloride, 
OEfC 6 H 4 -SO 2 'C 0 H 4 -SO 3 Cl, 
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| ^ r ed by the action of chlorine on a glacial acetic acid solution of the 
P 1 acid, crystallises from benzene in brilliant, compact rhombs, 
m p. 159°* The eor^spondmg bromide, C 14 H 13 O s BrS 2 ,-has m. p. 177°, 
jj excess of bromine yields a substituted bromide, 

. . C M Hi 2 0 6 BrA, 

which crystallises in needles, m. p. 179°, and yields a perbromide, 
C H , 0 6 S 2 Br 4 , in the form of orange-coloured needles. 2' -Ethoxy- 
ipk %lsidph<me-'2-8ulphonic acid , 0Efc-C^H 4 -S0 2 ’C 6 H 4 *S0 3 H, crystal- 
lises from glacial acetic acid in compact needles, m. p. 178°. The corre- 
sponding anilide, C^H^O^NSj, crystallises in prisms, m. p. 204°. 

V {Jwxydiphenylsulphone - 2-sulphinic acid, 

0Me-C 6 H 4 -S0 2 -C 6 H 4 *S0 2 H, 

obtained by hydrolysing the disulphone with methyl-alcoholic potash, 
has o. P> 16^° (decomp.). 2'-ftfetkoxy-2-tkioldiphenyl8ulpkone, 

^ 13 ^- 12 ^ 3 ^ 2 * 

has m. p. 157°, and its methyl ether, C 14 H 14 0 3 S 2 , m. p. 197°. 
y.}feth()xydiphenylmlp?imc-2-8idphonyl chloride , C 13 H U 0 5 C1S 2 , forms 
compact prisms, m. p. 210°, and Z'-mcthoxydipJienylmlpkone-Z-mlphonic 
acid, C ]5 H 12 0 6 S 2 , compact needles, m. p. 202°. The anilide forms 
rhombic crystals, m. p. 193°. J. J. g. 


Introduction of Several Phthalic Acid Groups into Aromatic 
Compounds. III. Experiments with Thianthren, Dimethyl-' 
tbianthren, Thiodiphenylamine, and A r -Methylthiodiphenyl- 
amine. Roland Scholl and Christian Seer ( Ber 1911, 44, 
1233—1249. Compare this vol., i, 452, 453). — By the action of 
phthalic anhydride and aluminium chloride on thianthren in the 
presence of carbon disulphide, thianthren- 2-phthaloylic acid and the 
2 : 6-di ph thaloy 1 ic acid are formed. 

The yield of the dibasic acid is increased by using more anhydride 
and less carbon disulphide, and heating for twenty-four hours. The 
mixture of the two acids can be separated by means of their 
ammonium salts, as the salt of the monobasic acid is sparingly, and 
that derived from the dibasic acid readily, soluble in water. 

Tkianthren-V-phthaloylic acid, C0 2 H-C 6 H 4 , C0*C 6 H 3 <Cg^>C 6 H 4 , 
crystallises from boiling xylene, has m. p. 219 — 221°, and dissolves in 

concentrated sulphuric acid, yielding a violet-coloured solution. When 
heated with anhydrous zinc chloride for one hour at 230 — 235°, it 

yieldB 2:3-phthahyl&um&rtn, C 8 H 4 <p^>C 6 H 2 <g>C 6 H 4 , which 

crystallises from nitrobenzene in brilliant dark red needles, m. p. 253°. 
With alkaline hyposulphite it gives a dark reddish-brown solution, 
which does not dye unmordanted cotton. 

Tkianthren-'2 : %-diphthaloylic acid, 

C0 2 H-C a H 4 -CO-C 6 H s <|>C 6 H 9 -CO-C 6 H t -C0 2 H ) 

does not crystallise well, has m. p. 143 — 160°, and gives a dark brown 
coloration with concentrated sulphuric acid. When heated with 
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the concentrated acid for forty minutes at 120 — 124°, it 
2:3:6: 7 -diphthaloylthianthren, 

c 6 h 4 <^>c.h j <|>o 4 h 8 <^>c j h 4 , 

This separates from nitrobenzene in minute, brownish-red crystals, which 
are not molten at 325°. Its solution in concentrated sulphuric achj 
is grass-green, and its reduction product is dark red, but does not 
dye unmordanted cotton. 

2 : S-Dimethylthianthreii'S : 7-dipkthaloylic acid (annexed formula) 


M. 

CO 2 H*C 0 H 4 *COl 



Me 

coc 6 h 4 -co 2 h 


by heating 
2 : 6 - dimethylthian 
thren (Jacobson and 
Ney, Abstr., ig^ 
h 125), phthalic an! 
hydride, and aluminium 
chloride, first at 60 — 100°, and then for seven hours at 100 — 104°, forms 
a light red powder, and with concentrated sulphuric acid at 120 — 
yields 2 : 8-dimethyl- 3 : 4 : 7 : 8-diphtkaloyltkianthrm, C 30 H ]6 O 4 S 2 , which 


crystallises from nitrobenzene in reddish-brown needles, m. 


380—385° (decomp.). The vat dye obtained by the action of alkaline 
hyposulphite colours unmordanted cotton yellow. 

Phenylsulphidepkthaloylic [pJwnylthiolbenzoylbenzoic ] acid , 
SPh*C 0 H 4 *CO-C 6 H 4 -CO 2 H, 

crystallises from light petroleum, and has m. p. 121 — 122°. The 
ammonium salt is sparingly soluble, and crystallises in glistening 
needles, m. p. 171°. When warmed at 60° with concentrated sulphuric 
acid it is largely sulphonated, but with zinc chloride yields phthaloyl 
phenyl sulphide , C 6 H 4 IC 2 0 3 IC 6 H s 'SPh. 

Thiodiphenylamine reacts with phthalic anhydride and aluminium 
chloride in the presence of carbon disulphide, yielding a tribasic acid; 
two •C0’0 6 H 4 , C0 2 H groups are introduced into the para-positions 
with respect to the imino-group and meta with respect to the sulphur 
atom, and the third group becomes attached to Ditrogen. When 
A-methylthiodiphenylamine is used, only two phthalic acid groups are 
introduced. 

Thiodiphenylamine -2 : 7 -diphlhaloylic acid, 

C0 2 H-C 6 H 1 'C0-C 6 H s <?®>C (i H 3 -C0-C e H 4 -C0 2 H, 


prepared by hydrolysing the tribasic acid with 2A-sodium hydroxide 
solution, crystallises from nitrobenzene in brick-red, glistening plates, 
and turns dark-coloured and decomposes at 250°. 2:3:6: 1-Di- 

phthaloylthiodiphenylamine thiodianthraquinonylamine , 

obtained by heating the dibasic acid with concentrated sulphuric acid 
at 100—106°, crystallises from nitrobenzene, aniline or quinoline, and 
has m. p. 380°. It is bluish-black when dry, greenish-blue when moist, 
and yields a dark red vat-dye. Its sulphonic acid dyes wool a 
grey -green. 

[With Walter Tritsoh.] — N -Methylthiodipkenylanvine‘2 : 1-di- 
phlhaloylic acid, C 2fl H 18 0 6 NS, crystallises from cumene, decomposes at 
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lid 1 , and its solution in concentrated sulphuric acid has an olive- 
„ieeti or in thin layers a reddish-brown colour. With concentrated 
sulphuric acid at 100—105“ it yields 6 : 7-pkhaloyl-N-mttiyltiiMi- 
^ylam^-phthdtyylic and, 

C.tf.^^CsE^^CsHs'CO-CsH/COsH, 
which crystallises from nitrobenzene as a yiolet-blaek powder. 
2:3:6 : 'i-Diphthaloyl-’S-methyllhiodipImylamine, OjjH^O.NS, crystal- 
lises from aniline in black needles, in. p. 370“ and gives a dark red 
vat dye. 

IMo'/J-dmaphthylanune also condenses with phthalic anhydride 
and aluminium chloride in the absence of a diluent, yielding a 
nurture of phthaloylic acids and thiodinaphthanthraquirboylumne, 
(tom which the amine can be obtained by treatment with concentrated 
sulphuric acid. It is best purified by reduction and subsequent 
oxidation, and has a black colour. 

my-VitoIylatnine, C l4 H 15 K, obtained by heating m-iodotoluene and 
p-toluidine with soda-lime at 335—340“ for five hours, and finally 
[or an hour at 370°, yields a hydrochloride, C U H, 6 NC1, in the absence 
of water, and has m. p. 202 — 203°. The base forms a thick oil with 
b. p, above 300°. 

smpTriMylnmint, 0 ?1 H S1 14, obtained by heating a mixture of 
ia-iodotoluene, p-toluidine, and soda-lime for fifteen hours at 
320—330“. crystallises from alcohol in colourless needles, m, p. 
89 — 90°, and dues not combine with hydrogen chloride. 

J.J.S. 


Preparation of Acid Eaters of Quinine Halogen Additive 
Products. Vebeinigte Cjiikinfabriken Zimmeb & Co. (D.R.-P. 
231961).-Myi hydrocMonymninecarhoxylate, a o H 2 ,0 8 N,Cl-COA 
Mlourless, tasteless needles, m. p. 124°, soluble in dilute acids and 
re-precipitated by alkalis, is prepared by boiling a benzene solution of 
lydrechloroquinine with ethyl chloroformate, dissolving out the 
iroduet with dilute hydrochloric acid, and re-precipitating with 
uumonia. 


Ethyl hydmcliloroieoqvininecarboxylate is prepared similarly, but in 
he presence of pyridine ; it forms large, colourless, tasteless prisms, 
Q. p. 191 192°; its solution in dilute sulphuric acid exhibits a green 
ianrescence. 


Ethyl hyilrohromquininecarboxylate, columnar-shaped crystals, has 
i. p. 168—169°. 1 


SdkyU.yinhrmwqv.inim, C !0 H S( O 2 N z Br-C0-C c H,-OH, colourless, 
ateless powder, m. p. 106—107“, is obtained bv allowing quinine 
OiTsv lat * ^ fart ) dissolved in five parts of hydrobromic acid 
, m ) t0 remain during a week at a temperature of 0“ and then 
sfcracfciQg the product with ether. 
wnzoylhydrobrvmoquinine salicylate , 

. C 20 H 24 O 3 N 2 Br-COPb,C 6 H 4 (OH)-CO 2 H, 

■a leaflets, m. p. 1 1 0—1 1 5°, is prepared by leaving a solution of benzoyl 
wutje U part) in three parts of hydrobromic acid (D 1*78) during a 
r mg t at 0°, extracting with ether, and washing with ammonium 
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hydroxide; the ethereal solution of benzoyl hydnbromoquininc 
obtained, is dried and treated with salicylic acid in the same solvent 
when the product slowly separates, 

Ethyl hydriodoqmnimcarbcmylats, C M H !4 0 s NjI - C0 2 Et, a pale yellow 
poivder, m. p. 74—78°, is obtained by boiling together molecular 
proportions of hydriodoquinine and ethyl chloroformate in ethereal 
solution. E. M. 0, Ji. 


' Intramolecular Change of Quinidine (Conchinine) w 
Sulphuric Acid. Michael Ppanhl ( Monatsh 1911, 32, 241—255) 
—The intramolecular changes of quinidine and of cinchonidine cause! 
by various means have received far less attention than those of 
cinchonine. The present paper deals with a change of quinidine, 
This cannot be accomplished by the usual process of adding on a 
halogen acid and then eliminating it again by suitable means, because 
quinidine only dissolves in hydriodic acid at a temperature at which 
partial demethylation occurs, Pure quinidine sulphate, 
2C 20 H 21 O 4 N 4 ,H s SO ) ,2H s ,O, 

[aj, 177-5°, therefore, is dissolved in 66’5% sulphuric acid. After two 
hours at 100°, the specific rotation becomes constant at 22°. The 
solution is neutralised by ammonia, the liberated bases are extracted 
with ether, tho ethereal solution is washed with water to remove the 
sulphonated bases (about 17% of which is formed), the ether is 
distilled off, and an alcoholic solution of the residue is treated with 
water and neutralised by hydriodic acid. By fractional crystallisa- 
tion the very sparingly soluble quinidine hydriodide is easily separated 
from the hydriodide of the new isomeric base, which is called in 
quinidine. A careful examination of the mother liquor shows that 
tsoquinidiue is the only isomeride produced. 

teoQuimdiue, C 20 H 24 O 2 N„ m. p. 142° (corr.), [a], — 9°, crystallises 
with difficulty, forming long, white needles. It forms a tidpiati, 
2C, 0 H 2 ,O,N s , H„SO,,7 H 2 0, [a], - 35-5°, hydrogen sulphate, 
C 21) H 2 ,0 s N 2 ,H 2 S0 ( ,2a 2 0, 

[a], 10'2°, hydrogen tartrate, C^H^OjNjAHjO^HjO, and hydriodiil, 
C s 0 H J4 O 2 N 2 ,HI, which is five times as soluble as quinidine hydriodide 
in water at 30°. 

In the experiments, 16-5% of the quinidine is lost by sulphonation, 
66% is recovered as quinidine and woquinidine, and a further 13'4% 
in the form of the hydrogen tartrates, leaving only 4% unaccounted 
for. C. S. 


Intramolecular Change of Quinidine (Conchinine) and of 
Cinohonidine by Sulphuric Acid. Fritz Paneth ( Momlsh 1311, 
32, 257 — 274. Compare preceding abstract).— The results obtained 
by Pfannl with quiuidine are unchanged when the action of the 
sulphuric acid is prolonged to nine hours. With 96% sulphuric acid, 
however, the striking observation is made that quinidine, in the form 
of its hydrogen sulphate, is not converted into the isomeric ieoquinidine, 
but is almost entirely sulphonated. Thus, after forty-six hours at the 
ordinary temperature, 15% of the quinidine is recovered unchanged, 
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h'lst 80% has been sulphonated. At 75° the results are almost the 
* e ■ 86% of the * 8 sulphonated, and 10% is recovered unchanged. 
^Vtbe Quinary temperature, 66 -5% sulphuric acid has scarcely any 

. a cinchonidine (in the form of the tetrasulphate), but after two 
? c - at 100° it converts the base entirely into sulphonated products 
I to 1 1 *5%) an ^ a new komeride, izocinchonidine, m. p. 252°. (From 
v a g r eement of their other properties this base and Hesse’s iso- 
nchonidine, m. p. 235°, may be identical substances.) isoOinchonidine 
has fa 1 !) -128° in a mixture of two volumes of chloroform and one 
volume 0 of 97% alcohol, and forms a hydriodide, C 19 H M ON 2 HI, m. p. 
225° (deeomp.)i [a] D - 58° i n chloroform-alcohol. Its sulphate in neutral 
solution differs from that of cinchonidine by not yielding a precipitate 
Iritl) potassium sodium tartrate. 0. 8. 

Preparation of Cotamine Salts of Organic Acids. Martin 
Freund (D.H.-P. 232003). — Crystalline, well characterised derivatives 
of cotarnine with hydrogen sulphide, hydrogen peroxide, and hydrogen 
cvanide have been described (Abstr., 1900, i, 248), but the salts with 
organic acid have not previously been prepared. 

Cotarnine Mate , a yellow powder, m. p. 116—120° (decomp.), is 
obtained by digesting cotarnine (1 mol.) with cholic acid (2 f mols.) in 
aqueous solution, filtering, and evaporating the solution to dryness in 
a vacuum. 

Cotarnine phtkalate, m. p. 102°, is prepared in a similar manner with 
one molecular proportion of phthalic acid. F. M. G. M. 

Constitution of Dioecorine. K. Gorter ( Rec , trav. chim ., 1911, 
30 ? 161—176. Compare this vol., i, 222). — Its behaviour with 
hydriodic acid, acetic anhydride, and potassium hydroxide proves that 
dioscorine does not contain methoxy- or hydroxyl groups, and that it 
is a y-lactone. When examined by Hofmann’s process of exhaustive 
methyktion, it yields a series of products which indicate that it is a 
derivative of cycfoheptane, not of cyclohexane as suggested previously. 
Thus by treatment with silver oxide, dioscorine methiodide yields a 
strongly alkaline hydroxide, which is converted by distillation in a 
vacuum into carbon dioxide, water, and a new base, demethyldioscori- 
dm, C\ 3 H 21 N } b. p. 116 — 120°/8 mm., Df 0-8987, n‘i 6 1-50525. The 
exaltation of the molecular refraction over that calculated for the 
formula C 13 H 21 N;- 3 indicates that demethyldioscoridine contains a 
conjugated double linking. With methyl iodide, demethyldioscori- 
dine yields a methiodide convertible by silver oxide into a hydroxide 
which is decomposed into trimethylamine and a hydrocarbon, C n H 14 , 
by distillation in a vacuum. Were dioscorine a derivative of cyclo- 
hexane this hydrocarbon would certainly be an unsaturated aromatic 
hydrocarbon ; however, it does not yield an aromatic acid by oxida* 
tion with potassium permanganate. When a solution of the hydro- 
carbon in cold acetic acid is saturated with hydrogen bromide, and the 
yellow liquid additive compound formed is distilled with quinoline in 
a vacuum, a hydrocarbon is obtained which yields o-toluic acid by 
oxidation with potassium permanganate. This hydrocarbon, then, 

VOL. C. i. r r * 
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. . CHICH'CMe , , 

should have the constitution g ’ an< * original 

hydrocarbon would be a butenylcycfoheptatriene. 

^Assuming this to be correct, the author advances reasons f 0r 
ascribing to dioscorine the annexed constitution. This formula I 
harmonises well with the behaviour of' 


dioscorine and its derivatives 
above. The presence of the group 

•coc:c< 


recorded 


CH 2 *CH — (j)H 2 
| IjIMe 

CH 2 *CH— CH — CiCMe 2 suggests that dioscorine should be reduced 
by sodium amalgam. This is so, 
aqueous solution of its hydrobromide yielding bisdihydrodioscorint a 
saturated substance, (C 18 H 20 O 2 N) s , m. p. 266 — 267°, the aurichl&ridt 
of which has m. p. 243° (decomp.). 

The physiological action of dioscorine is similar to that of picrotoxin 
and is connected with the presence of the group *COC!C<. 
the double linking is suppressed or when the lactone ring is ruptured 
the resulting substances (bisdihydrodioscorine and dioscoric acid 
respectively) no longer have the property of causing cramp. C. S, 


Ephedrine and «/r- Ephedrine. Ernst Schmidt (Arch. Pham, 
1911, 249, 305—310. Compare Abstr., 1909, i, 322; Rabe, this 
vol., i, 396). — Dimethylephedrineammonium hydroxide, when heated 
in a current of steam, furnishes as nitrogen-free product an oil with 
an odour recalling those of dill and estragon. On treatment with 
trimethylamine in alcohol at 100°, this oil is, in part, converted into 
a substance which furnishes an aurichloride, C 9 H 10 ONMe s ,HAuCl 4 , 
m. p. 190—191°, which crystallises in glancing leaflets, and is 
sparingly soluble in water. Dimethylephedrine aurichloride , m. p. 
185 — 186°, crystallises in yellow needles, and is very soluble in water. 
The platinichlorides prepared from both these substances had m. p. 
249 — 251°, crystallised in long needles, and were sparingly soluble in 
water. This reaction indicates the presence in the original oil of an 

alkylene oxide of the formula The residue of the oil 

unattacked by trimethylamine contained propiophenone and a third 
substance , possibly the glycol, C 9 H l0 (OH) 2 , which furnishes a 
dibenzoate , m. p. 83 — 85°, crystallising in colourless needles (compare 
Schmidt and Gaze, Apoth. Zeit 1911, p. 368). T. A. H. 

Sparteine. XXIII. Decomposition of ^oSparteine 
a'-Methylhydroxide. XXIV. Methyliweparteine. Charles 
Moureu and Amand Valeur (Bull, Soc. chim., 1911, [iv], 9, 
476 — 478, 478 — 479). — These two papers give experimental details 
of work already published (this vol., i, 319), and add some new data, 

Measurements of the optical rotation of solutions of isosparteine 
a'-methyl hydroxide, to which 2 mols. of hydrogen iodide have been 
added, show that it does not undergo isomerisation to the a-methyl 
hydroxide, in its formation from the a'-methiodide by the action of 
silver hydroxide. 

Methylwosparteine, the formation of which has been described 
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lrea dy (loc. eU.) t has m. p. 24°, b. p. 169-170^/13 mm, D? 0-9651, 
a 1-5131 [aL +23 ’5 8° in alcohol. Methyli osparteine dimethiodid© 
Jp •#') In. p. 281 — 282°, [a] D +21*35°, is readily soluble in water 
IfboS methyl alcohol. T. A. H. 

The Relative Stability of the Pyrrolidine Ring. Julius von 
Bkaun (Ser., 1911, 44, 1252 — 1260. Compare Abstr., 1909, i, 507, 
The reaction of cyanogen bromide with 1-ethylpiperidine and 
1 ethyl pyrrolidine proves that the pyrrolidine is less stable than the 
‘oeridine ring; for example, 34% of the ethylpiperidine compound is 
decomposed in such a manner that the ring is ruptured, and from 
ogo/ the ethyl group is simply removed, whereas under similar con- 
ditions practically the whole of the ethylpyrrolidine undergoes rupture. 
Somewhat similar results are obtained when the corresponding propyl 
derivatives are used. The pyrrolidine ring is thus more readily 
formed and also more readily ruptured than the piperidine ring, and 
according to Harries (Annalen, 1910, 374, 288), ct/cfopentene is more 
readily ruptured than cycJohexene. 

\.promlpyrrolidine, C 4 NH 8 Pr, obtained by the action of n-propyl- 
amine on ao-di-iodobutane, is a mobile liquid with b. p. 130°. It is 
readily soluble in water, and has an intense basic odour. The picrate , 
C H 18 0 7 N 4 , crystallises in yellow plates, id. p. 105°, and the platini- 
chloride, C 14 H 32 N 2 Cl a Pt, forms red crystals, which begin to turn black 
at 184°, and are completely decomposed at 190°. The product 
obtained by the action of cyanogen bromide cannot be distilled, but 
after treatment with piperidine, it yields pentamelhylenecyanopropyl- 
putmcine, C 5 NH 10 *CH 2 *CH 2 *CH 2 *CH 2 *NPr a *CN, as a viscid, colour- 
less liquid, b. p. 191 — 192°/16 mm. Its salts are oily, and the base 
is comparatively stable, but when heated for twelve hours at 155° 
with fuming hydrochloric acid yields a-piperidino-h-n-propylamino- 
ktane ( pentamethylenepropylputrescine ), 

C 5 NH 10 -CH 2 -CH 2 *CH 2 -CH 2 -NHPr, 
as a mobile liquid, b. p. 130°/10 mm. The picrate , 

Ci 2 H 2g N 2 ,2C B H 3 0 7 N 3 , 

has m. p. 139 — 140°, and the platinichloride , C ]2 H 2g N 2 Cl 6 Pt, crystallises 
in yellow plates, m. p. 217° (decomp.). 

1- Ethylpyrrolidine , C 6 H 13 N, has b. p. 106° ) the picrate , C 12 H 16 0 7 N 4 , 
crystallises in glistening plates, m. p. 185°, and the platinicIUoride does 
not crystallise well. Pentamethylenecyanoethylpulrescine, 

O 5 NH l0 *[CH 2 ] 4 *NEfCN, 

has b. p. 182°/16 mm., and pentamethylene-ethylputrescine (a-piperidino- 
S-ethylaminobutane) , C 5 NH lft *[CH 2 ] 4 *NHEt, b. p. 125 — 126°/13 mm. 
The picrate, C 11 Hj 4 N’ 2 ,2C 6 H 3 0 7 N 3 , forms a fine yellow powder, m. p. 
113°, and the platinichloride , C n H. 26 N 2 Cl 0 Pfc, has m. p. 216 — 217° 
(decomp.). 

When tropan is treated with cyanogen bromide in ethereal solution, 
a small amount of methyl bromide is eliminated, but the chief pro- 
duct is a quaternary ammonium salt insoluble in ether. It is highly 
probable that this salt is formed by the rupture of the ring and the 

formation of a brominated cyanamide, CH*NMe*CH<^^ 2 , 

o 2 * OH 2 • rl t>r 

r r 2 
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which combines with the excess of trepan, yielding the quaternary 
salt. The other product, cyanonortropan, h&a b. p. 148 — 150°/1 t rom' 


Ctt/CH-CH,. 
I N-CN 


in i 

and m. p. 108° (annexed formula), and on hydra 
2s lysis yields nortropan (Ladenburg, Abstr., ig87 
/CH, 740). CyanotropaD, when heated at 150° with an 
excess of aniline hydrochloride and then distilled 
in steam, yields s ■nortropylpkmylguankli- w 
CyH la N , C(!NH)'NHPh, which crystallises from aqueous alcohol in 

glistening needles, ra. p. 145°. The picrale has m. p. 157 -15go 

and the jhaiinichloride decomposes at 208°. J. J . S. ' 


Syntheses of Pyrrole Compounds from Imino-acida 
i7-Phenyl-aa'-dicarbethoxy-/3^'-diketopyrrolidine [Ethyl 3 : ^ 
Diketo - 1 - phenylpyrrolidine -2:5- dloarboxylate]. Treat 3 
Johnson and Kobert Benois (J. Amer. Chem. Soc., 1911,33, 745—755)’ 
— It has been shown by Johnson and Johns (Abstr., 1906, i, 814) 
that ethyl, oxalate condenses with ethyl diglycollate with formation 
of ethyl 3 4'diketotetrahydrofuran-2 : 5-dicarboxylate. In continua- 
tion of this work, a study has now been made of the condensation of 
ethyl oxalate with ethyl phenylglycinoacetate. 

Mouilpied (Trans., 1905, 87, 435) has found that ethyl oxalate 
condenses with ethyl phenylglycinoacetate in presenco of sodium 
ethoxido to form a compound, C 16 H„0 6 N, m. p. 137“, to which he wue 
unable to assign a satisfactory constitutional formula, but regarded it 
as having a quinonoid structure, as it yields a yellow sodium salt. A 
re-investigation of this substance has shown that it is ethyl 3 : 4-diketo- 

1- phenylpyrrolidinc-2 : 5-dicarboxylate, NPh<^j™ ! j^ This 

compound gives a yellow di-sodium salt and a colourless mono-sodium 
salt; the barium salt crystallises with 1H 2 0. 

When the yellow sodium salt is heated with p-nitrobenzyl chloride 
in presence of alcohol, a small quantity of ethyl 3 : i-diketo-bphenyl- 

2 - ip-nitrobmzylpyrrolidine-'Z : 5-dicarboxylate, 



m, p. 180—182° (decomp.), is obtained as an orange-coloured 
powder. The main product of the reaction, however, is ethyl 
3 : i- diketo -l-phenyl-2 : 5-di-y-nilrobenzylpyrrolidine-2 : b-dicarboxylali, 
c ( c ° 2 E t)(0 H - c , H 4 -N0 ! )-C° 

Nj(CO ! Et)(CH-C 6 H 4 *NO ! )-CO 

NPh^ C ^ Et X CH,C o H ^ N0 ^ ,( I 30 

s C(CQ 8 Et) — .C-O-CH^OsH^NO,’ 
m. p. 132°, which forms yellow prisms. 

Attempts to reduce ethyl 3 : 4-diketo-l-phenylpyrrolidine-2 : 5- 
dicarboxylate with hydriodic acid and also with aluminium amalgam 
were not successful. 

Mouilpied ( loc . cit.) observed that if the condensation of ethyl 
oxalate with ethyl phenylglycinoacetate is effected in presence of 
sodiijz& methoxide instead of the ethoxide, the ethyl ester, m. p. 137 1 
is not produced, but the corresponding methyl ester, m. p. 188°, is 
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. -jQgd. He therefore carried out the several condensations of methyl 
n d ethyl oxalates with methyl and ethyl phenylglycinoacetates in 
a ence of sodium methoxide and of sodium ethoxide. From these 
■ 2 bt condensations, he obtained six different compounds. These 
experiments have now been repeated, and it has been found that only 
two compounds are actually produced. The compound, m. p. 137°, 
is formed by the condensation of ethyl or methyl oxalate with ethyl 
or methyl phenylglycinoacetate in presence of sodium ethoxide, whilst 

i the condensation of these esters in presence of sodium methoxide, 

the compound, m. p. 188 — 189°, is obtained. It is evident, therefore, 
that the product of the reaction iB determined by the particular 
alfcyloxide used. The compound, m. p. 188 — 189°, is methyl 
3 ; 4 -diketo-l'phenylpyrrolidine -2 : 5-dicarboxylate. E. G. 

pyridinoiridopentachlorides. Marcel Del^hne (Compt. rend., 
1911, 152, 1390 — 1393. Compare Abstr., 1908, ii, 702; 1910, 

ii 44). — The metallic pyridinoiridopentachlorides are formed by 
introducing a molecule of pyridine into an aquoiridopentachloride in 
place of lHgO, or into an alkali iridohexachloride in place of a 
molecule of alkali chloride. 

Potassium, sodium, and ammonium pyridinoiridopentachlorides con- 
form to the type IrCl 5 (C 5 H 5 N)M 2 , and are best prepared by treating 
a hot solution of the iridochloride with excess of pyridine and 
removing the excess as rapidly as possible. The products vary in 
colour from orange to red according to the size of the crystals. The 
thaUiim, silver , mercurous, and mercuric salts are amorphous and 
insoluble in water. Orange crystals having the composition 
IrCl 5 (C 5 H 5 N)(NH 8 Ag) 2 ,H 2 0 are obtained when the silver salt is 
dissolved in ammonia. The alkali salts are very stable, and the 
pyridine is not removed by concentrated sulphuric acid at 100°. 
Chromic acid and hydrogen peroxide are without action, but chlorine 
and nitric acid convert them into a new series of salts of the type 
IrCl 5 (C 5 H 5 N)M. W. O. W. 


Pyridinoiridipentachlorides. Marcel Del£pine (Compt. rend., 
1911, 152, 1589 — 1591. Compare preceding abstract). — The pyri- 
dinoiridipentachlorides of the type IrCl 5 (C 5 H 5 N)M are related to the 
pyridinoiridopentachlorides previously described, in the same way as 
the iridihexachlorides are to the iridohexachlorides. They are best 
obtained by the action of nitric acid on the corresponding pyridino- 
iridopentachlorides. The potassium, ammonium, rubidium, caesium, 
and sodium salts form very deep red crystals, and are anhydrous 
except in the last case. Like the pyridinoiridopentachlorides they 
give precipitates with aqueous solutions of thallium, silver, mercurous, 
and mercuric salts, but differ from them in giving no precipitate with 
lead salts. The silver salt crystallises in slender, violet needles. 

These salts are remarkably stable towards acids, but lose pyridine 
wben heated with hydrochloric acid in sealed tubes at 150 — 160°, 
giving the corresponding hexachlorides. W. O. W. 

Pyridylacetylcatechol and Related Bases. Carl Mannich and 
1 q Deut.pharm, Ges., 1911,21,294 — 297. Compare Abstr., 

i, 411). — A number of bases somewhat similar in structure to 
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adrenaline have been prepared by condensing pyridine, piperidine 
quinoline with chloroacetylcatechol or the bromoacetyl derivati^ 
of catechol dimethyl ether. 

Chloroacetylcatechol, 'CjHjfOHJj'CO'CHjCl, (condenses with pyridin 
when gently warmed with it in alcohol to form pyridylucetylcated / 
hydrochloride , C,H,(HO) s -CO-CH s -C 5 NH 5 C1, m. p. 272° (decomp] 
which crystallises from hot water, and on addition of ammonia yieljj, 
the free bate (or pseudo-base), m. p. 199° (decomp.), in the form of 
yellow crystals. Puridylacetyloeratrole hydrobromide, 
C f H 3 (OMe),-CO-CH 2 -C,NH 5 Br, 

m. p. 258° (decomp.), similarly obtained, also crystallises from hot 
water, but the free base could not be isolated by the action of alkalis 
When heated with hydrochloric acid, the methoxyl groups were 
eliminated and pyridylacetylcatechol hydrochloride was formed 

Piperidylacetylcatechol hydrochloride, m. p. 257° (decomp.), f orm ( 
colourless needles from water ; the free base, m. p. 199 — 205° (decomp ) 
is, liberated from the hydrochloride by ammonia. Quinolylautyi 
veratrole hydrobromide, C 6 H s (OSfe) 2 , CO , CH 2 -C ! ,NH 8 Br, m. p, 2231 
(decomp.), crystallises from hot water. With ammonia it furnishes 
a reddish-brown, amorphous product, and when heated with hydro- 
chloric acid yields a product, Cj.I^OjNCl, m. p. 248° (decomp.), which 
separates from water in yellowish-brown crystals and gives catechol 
reactions. The free base could not be obtained. Quinoline does cot 
condense directly with chloroacetylcatechol. T. A. B. 


Now Oxidation of 2-Methylindole. Giuseppe Puncher and 

U. Colaciochi (Alii K. Aceud, Lincei, 1911, [v], 20, i, 453 — 457). 

With the exception of fusion with potassium hydroxide, all methods 
previously used for the oxidation of 2 -methylindole result iu the rupture 
of the nucleus and the formation of antbranilic acid and its substitution 
products. 

Oxidation of 2-methylindole by means of 15% ethereal hydrogen 
peroxide solution yields, however, the compound , 

NH<^>C-°-C<W>Nn 

or ^CH, which forms greenish-yellow 

crystals, m. p. 209 — 210°, and has the normal molecular weight in 
freezing naphthalene. It gives a red coloration with boiling acetic 
acid, whilst^ with concentrated sulphuric acid it yields a blue solution, 
which becomes green and deposits green flocks on dilution with water. 
On reduction with tin and hydrochloric acid, it gives dihydro-2- 
methylindole. 

The same product is formed from 2-methylindole by oxidation with 
aqueous hydrogen peroxide or Caro’s acid, and together with other 
compounds, not yet studied, with ozone in presence of water or 
chloroform. 

Attempts to oxidise 2-phenylindole and 2 : 3 -dimethyl indole by 
means of hydrogen peroxide have as yet led to no definite results. 

T.H.P. 
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a Hvdroxyqumoline. Georg Cohn (/. pr. Chem., 1911, [ii],83, 

g 506). 8-Hydroxyquinoline and formaldehyde, which yield 

, aX y t nethyl-8'hydroxyquinoline under Manasso’s conditions (Abstr. 
1903 i 28), produce another substance, called u new hydroxyquinoline - 
rLw ” when a mixture of 5 grams of 8-hydroxyquinoline, 15 c.c. 
Tformalin, and 10 c.c. of 20% sodium hydroxide are heated on the 
° ater-bath ; by dilution with water and neutralising with hydrochloric 
ffa ac6 tic acid, the new compound, C 12 H 9 0 2 N, is obtained as a yellow, 
amorphous powder. It does not melt at 250°, evolves formaldehyde 
at higher temperatures, forms a solution in dilute hydrochloric acid 
which is coloured dark green by ferric chloride, yields a yellow sodium 
salt couples with diazobenzenesulphonic acid, and is oxidised by 
alkaline potassium ferricyanide to a dark green substance. 

8-Hydroxyquinoline-5-sulphonic acid is formed when loretin (7-iodo- 
8-bydroxyqui noline- 5- sulphonic acid) is boiled with water and aniline or 
nhenetidine, w ith piperidine, or with guaiacol and sodium hydroxide. 

^ 5-Nitroso- 8- hydroxyquinoline is reduced by phenylhydrazine on the 
water-bath, yielding 5-azo-S-kydroxyquinoline, 

oh-c 9 nh 5 -n:n*c 9 nh 5 -oh, 

m. p. 220° {decomp.), brownish-red needles with a blue reflex. By 
reduction with potassium sulphite the nitroso-compound yields a 
substance, not yet fully examined, which is probably an amino- 
hydroxyquinolinesulphonic acid. C. S. 


Introduction of Several Phthalic Acid Groups into 
Aromatic Compounds. IV. Experiments with Carbazole. 
Roland Scholl and Werner Neovius ( Ber ., 1911, 44, 1249—1252. 

Compare this vol., i, 
/\C0-C 6 H.-C0 2 H 452, 453, 557). -Car- 

W\/ v " 

NH 
(I-) 


./\ - 

c fl H 4 :0jO 2 <t | | 

\/W 

NH 

(II.) 


bazole reacts with 
phthalic anhydride 
and aluminium chlor- 
ide, either with or 
without a diluent, yielding carbazole-3 : Q-diphthaloylic acid (I.), and 

this reacts with concen- 
trated sulphuric acid at 
90° and then at 100°, yield- 
ing 2 : 3 : 6 : 7 -diphthaloyl- 
carbazole (II.). In the pre- 
paration of the dibasic acid 
a certain amount of the A-phthaloylic acid (carbazole- A-carbonyl- 
o-benzoic acid: Stummer, Abstr., 1907, i, 723) is formed, and can 
he removed by hydrolysis with sodium hydroxide, and also a 
certain amount of the 3-phthaloylic acid, which is removed by adding 
a small amount of magnesium sulphate to the solution of the 
ammonium salts. The dibasic acid, C 28 H 17 0 6 N, forms a colourless, 
amorphous powder, m. p. 300—301°. 

2:3:6 \j-Diphthaloylcarbazole, C 2a H 13 0 4 N (II.), crystallises from 
quinoline in golden-yellow needles, which are not molten at 450°. 
Vith alkaline hyposulphite solutions, it yields a dark brown vat-dye. 

J. J..S. 
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Oximes and Phenylalkylwooxazolones Obtained from Ethv\ 
Benzoylpropionate, Benzoyl-n-butyrate, and Benzoyl; 
butyrate. Albin HALLEBand Edmond Baueb (Compt. rend.,] 91^ 
1446 — 1450. Compare this vol., i, 299). — The substance, m. p gjf 
obtained by Hantzech and Miolati (Abstr., 1893, 583) by acting 0 n 
ethyl benzoyl-n-butyrate with hydroxylamine hydrochloride and 
potassium hydroxide gives analytical results indicating it to be 
pkenyletkyli&ooxazolone , and nob an oxime, as these authors supposed 
The corresponding oxime, however, is formed when the ester is treated 
with hydroxylamine zincochloride in alcoholic solution, and occurs in 
prisms, m. p. 80 — 81°. Similar results were obtained with alUl 
derivatives of ethyl benzoylacetate, Crismer’s reagent always leading 
to the production of an oxime, and hydroxylamine to that of a phenyl, 
isooxazolone, The latter is also formed by withdrawing 1H 0 0 from 
the oxime. 

Phenylmetkylisooxazolone, C 10 H 9 O 2 N, has m. p. 123 — 124°; phenyl 
dimethylisooxazolone, CMo 2 <C^q^^ > N, has m. p. 70 — 71°. 

W. 0. w. 

The Simplest Quinonoid Dyes. Jean Piccaed ( Annalen , 191 ] 
381, 351 — 366). — The wieriquinonedi-imonium salts, 

NH 2 Br:C 9 H 4 :NH 2 Br:::NH 2 *C 6 H 4 *NH 2 , 
and their methyl derivatives exist in a- and /^-modifications (compare 
Abstr., 1910, i, 66). The a-eompounds exhibit characteristic absorp- 
tion spectra, all of much the same type, although the colour of the 
solutions passes from yellow through orange, red, and violet to blue 
with an increase in the number of methyl groups present. The more 
strongly coloured salts, the /^-modifications, are most readily obtained 
.at low temperatures, especially in the presence of water, whereas 
alcohol favours the formation of the a-compounds. The solutions, as 
a rule, consist of equilibrated mixtures, but the equilibrium can be 
appreciably altered by changing the conditions. The imonium salt 
itself and its mono- and di-methyl derivatives exist in the solid state 
as the /3-forms only, whereas the tri- and tetra-methyl derivatives exist 
as the solid a-forms. The absorption spectra of the /^-modifications 
are essentially different from those of the a, and do not consist of a 
number of characteristic bands. By the use of the colorimetric 
dilution law (this vol., ii,561,) it is shown that the a- and ^-modifications 
are not isomeric, but polymeric, and the conversion of the /3- into the 
a-form consists in depolymerisation or dissociation. 

The rate of transformation is extremely rapid, so that a given salt 
does not exist in both forms under given specific conditions. The 
a-form of the ?wmquinonedi-imonium bromide exists only in dilute 
solution at 0° ; under all other conditions the /3-form is the stable 
form, but with the tetramethyl derivative the a-form is the only one 
which has been observed either in the solid state or in solution. 

As a rule, the /3- are more stable than the a-compounds. meri- 
Quinonedi-imonium bromide (compare Jackson and Calhane, Abstr., 
1902, i, 645 ; Pringsheim, ibid., 1905, i, 934 ; Kehrmann, ibid., 1906, 
i, 46) crystallises as a heavy, brown powder with a golden-yellow 
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I stre when it i s deposited gradually from a mixture of alcohol and 
tucial acetic acid. The corresponding nitrate, C 12 H 1# 0 9 N t , haa a 
t «'v lustre. The merimtkylquinonedi-imonium bromide, 

y Cu?,H.Br r 

• amorphous, meri Trimthylquinonedi-imonium ferricyanide, 

1 NHMe-C,H 4 -NMe 2 ,HFeC„N e ,2NHMe-C 6 H 4 -NMe s , 

crystallises in brilliant black needles. J. J. 8. 

Aromatic Hydrazines. IX. Tetraphenylhydrazine and 
Hexaphenylethane. Heinrich Wieland ( Annalen , 1911, 381, 
200— 216).— ' Tetra-arylated hydrazines are readily hydrolysed to 
diarylated amines and diarylated hydroxylamines, but as the latter are 
unstable they cannot be directly isolated, but are transformed into 
decomposition or condensation products (compare AbBtr., 1906, i, 830 ; 
1907,1 1076 ; 1908, i, 1014, 1026 ; this vol., i, 83). 

It is now shown that tetraphenylhydrazine is partly de- 
polmorised (dissociated) when boiled with toluene, and thus resembles 
iiexapbenylethane, which is partly dissociated into triphenylmethyl in 
benzene solution. It has not been found possible to . isolate the 
primary dissociation product, -NPh. 2 , as this is extremely unstable 
and undergoes further transformation. 

[With Hans Lecher.]— When the toluene solution of tetraphenyl- 
hydrazine is boiled, a green colour is developed, but this changes rapidly 
to brown, and on cooling the colour does not disappear. After boiling 
for thirty minutes, removing the toluene under reduced pressure, agd 
then adding ether, crystals of diphenyldihydrophenazine are obtained, 
and diphenylamine and o-anilinotriphenylamine remain in solution. 
Details for the separation of the three compounds are given. The 
diphenylamine and diphenyldihydrophenazine are regarded as being 
formed by the reduction of one portion of the dissociation product at 
the expense of the other : 

«<%hI + 2 ' N <cX = 3 H -^< c ; h : + c 6 ir ( < ^ i \ph^ >c 6 ii f 

This reaction is analogous to the formation of triphenyl methane 
and a complex bimolecular hydrocarbon from triphenylmethyl. The 
formation of o-anilinotriphenylamine [triphenyl-o-phenylenediamine], 
NHPh’CgH^NPhj, from tetraphenylhydrazine is due to a semidine 
transformation, and is analogous to the formation of benzhydryltetra- 
phenylmethane from hexaphenylethane, except that in the latter case 
the substituents occupy the para-position. 

Diphenyldihydrophenazine, C 24 H 18 N 2 , crystallises from a mixture of 
benzene and alcohol in colourless needles, m. p. 172 — 175°. On ex- 
posure to the air it turns green, as it is readily oxidised to a 
o-quinonoid salt. Its benzene solutions have more or less colloidal 
properties, and with bromine it yields a bromide , 

C » H 4<NPhfc >C ^' 

the chloroform solutions of which have a brilliant green colour. 

Triphenyla-phenylenediamine , C 24 H 20 N 2 , is amorphous, hasm. p. 85°, 
and yields a crystalline hydrochloride. The base reacts with bromine, 
evolving hydrogen bromide and yielding diphenyldihydrophenazine 
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dibromide. The blue compound obtained by treating diphenylami ne ' 
with concentrated sulphuric acid and an oxidising agent is shown to |, e 
identical with the o-quinonoid sulphate of diphenyidihydrophenazine 

C « H 4<NPh(o'sO®H)^ C « H ‘’ ana its formation is due t0 following 
series of reactions. Oxidation of diphenylamine to tetrapheny). 
hydrazine, hydrolysis of the latter to diphenylamine and diphenyl- 
hydroxylamine, and condensation of the hydroxylamine to diphenyldj. 
hydropheoazine (phenoperazine), and, finally, oxidation of this to the 
o-quinonoid salt. 

The dissociation of tetraphenylhydrazine can also be shown by 
passing nitric oxide into a toluene solution of the hydrazine, heated at 
90—95° and protected from atmospheric oxygen. After some twenty 
to thirty minutes the hydrazine is transformed quantitatively into 
diphenylnitrosoamine. The nitrosoamine when heated at 130° gives a 
theoretical yield of nitric oxide, showing that the reaction jg 
reversible. The other products are diphenylamine and diphenyldi. 
hydrophenazine, although the amount of the latter is very small, fli p 
tolylnitrosoamine and di'/>-anisylnitrosoamine behave in a similar 
manner, Nitrosoarylamides behave in quite a different manner 
"NTVN (® am ^ er g er « Abstr., 1894, i, 412 ; 1910, i, 908) ; when heated 
I /j in an indifferent solvent, for example, light petroleum, they 

O explode or evolve nitrogen, but not nitric oxide. The 
PM *n annexed structural formula is suggested for these compounds. 
W" 6 When triphenylmethyl is heated on the water-bath with 
a toluene solution of tetraphenylhydrazine in the absence of air, 
crystals of triphenylmetkyldipkenylamine, CPh 3 *NPh 2 , are obtained. 
The formation of this compound is due to the union of the two 
unsaturated groups, CPh 3 - and -NPh 2 . It forms large, colourless, 
transparent needles, m. p. 172°, and with concentrated sulphuric acid 
yields triphenylcarbinol and diphenylamine. In boiling xylene the 
compound is partly dissociated the solution has a red colour, and 
gives all the characteristic reactions of triphenylmethyl. Triphenyl 
methyldi-p-tolylamine, C 33 H 29 N, has ni. p. 164°, and, like the diphenyl- 
amine derivative, gives a red melt. 

Tetraphenyl-, di-p-tolyl-, and di-p-anisyl- hydrazines give a blue 
phosphorescence when subjected to the action of cathode rays, and 
themselves turn green in the course of a few seconds. Tetratolyl- 
hydrazine and ^-tetradiphenylhydrazine are coloured dark yellow, 
but these colours disappear rapidly when the substances are removed 
from the influence of the cathode rays. J. J. S, 

. Aromatic Hydrazines. X. Tetradiphenylbydrazine. Hein- 
rich Wieland and Arthur Susser (AnnaHen., 1910, 381, 217—229. 
Compare preceding abstract). — Tetradiphenylhydrazine is not dis- 
sociated bo readily as tetraphenylhydrazine, and its properties 
resemble tetra-p-tolyl- rather than tetraphenyl-hydrazine. It is 
prepared by oxidising an acetone solution of p-didiphenylamine with 
finely-powdered permanganate at 10°. p-Didipkenylamine, NH(C, 2 H 9 ) 2 , 
can be obtained as its acetyl derivative by boiling jwododiphsnyl 
and ^-acetylami nodiphenyl, potassium carbonate, copper bronze, a 
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■ , 1 i 0( ji n e, and potassium iodide with nitrobenzene for twenty-four 
‘ The base, obtained by hydrolysing the acetyl derivative with 
b - *• potassium hydroxide, crystallises from benzene or xylene in 
, nacreous plates, m. p. 209°. The hydrochloride forms long 


e lietemug» 

6 . . till 


crystallises from benzene in 


the niirosoamine, 

Liiow needles, m. p. 172°. 

• ftfradiphenylhydrazine, N 2 (C 6 H 4 Ph) 4 , crystallises slowly from a 
mixture of benzene and alcohol, has m. p. 165°, and, when warmed 
tfith glacial acetic acid, gives a characteristic intense violet coloration. 
\Vben boiled for some time in xylene solution, dissociation can be 
^cognised by the separation of the sparingly soluble didiphenylamine. 
0 iphcnyldihydrophenazine, C 48 H 34 N 2 , does not appear 
formed, but was met ” ' 


o i2 s< 


/ 

p^\/ 


Cl 

ciV 

rtY. 

v / \ S 

N Cl 

/\ ■ 

H, Cl 

(I.) 


H 

Ph 


to be 

with in the mother liquors from the 
hydrazine after they had been kept for 
several months. It crystallises from xylene 
in yellow needles, m. p. 325^-330°, and 
yields a hydrochloride in the form of 
broad, violet needles, with a qninonoid 
constitution. 

The hydrazine combines with hydrogen 
chloride in the presence of benzene, 
light petroleum, and ether, yielding a floc- 
culent, green hydrochloride , C 48 H S6 N 2 ,2HC1, 
which is gradually transformed into di- 
diphenylamine hydrochloride, the violet 
chloride of dichlorodiphenoperazine, together with an isomeride of the 
tetra-arylated hydrazine and o-chlorodiphenylamine. The violet 
chloride (I), when treated with a little ammonia or alcoholic potassium 
hydroxide, yields dichlorodiphenoperazine , 

C 6 H a PhCl<^g^j>C 6 H 2 PhCl ; 

this crystallises from xylene in yellow needles, which are not molten at 
380°. When reduced with sodium and amyl alcohol in the presence 
of xylene the dichloro-derivative yields didiphenyldihydrophenazine 
(diphenoperazine). The isomeride of the hydrazine is probably o-di- 
pknylaminotridiphenylamine, C 8 H 4 Ph»NH*C 6 H 3 Ph*N(C 8 H 4 Ph) 2 ; it 
crystallises from hot xylene in felted needles, m. p. 275°, and gives a 
green coloration with ferric chloride or with bromine. 

o -Chlorodidipheny famine, C 24 H 18 NC1, crystallises from alcohol, melts 
to a turbid liquid at 119°, and becomes clear at 130°. 

Tetradiphenylhydrazine and bromine yield an unstable, dark green 
bromide, which is rapidly decomposed, yielding didiphenylamine and 
dibromodidiphenylamine, C 24 H l7 NBr 2 , in the form of long, glistening 
— j, h, m. p. 151°. J. j. S. 


The Stability of the Nitrogen Linking in Ketazines. 
Heinrich Wieland and A. Rosieu ( Annalen , 1911, 381, 229—233). 
“-According to Curtius and his pupils, the ketazines which contain a 
grouping similar to nitric oxide (bimoleeular form), CKN'NX) and 
H 2 C.N*N.CR 2 , are extremely stable and do not dissociate. The 
etazines derived from the following ketones have been prepared and 
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examined : benzophenone, fluorenone, and tetramethyldiaming 
benzophenone. All the compounds are stable, they dissolve 
concentrated sulphuric acid without decomposition, can be distilled t 
a certain extent without decomposition, and when hydrolysed by hot 
mineral acids yield hydrazine and ketone. 

Benzophenoneketazine (Curtius and Rauterberg, J , , p\ 

1901, 63, 94) is quite colourless, but its solutions have a yellow colour 
and the intensity of the colour in different solvents increases in the 
order : Ethyl alcohol, ether, acetone, benzene, chloroform. It yields 
an unstable lemon-yellow hydrochloride and a reddish-orange bromide 

Fluorenonehydrazone , J^ 4 ]>CIN*NH 2 , is formed when the ketone 

and hydrazine hydrate are warmed with a little alcohol on the water- 
bath, and crystallises from alcohol in pale yellow' plates, m. p. 1490 
When oxidised with the theoretical amount of iodine in alcoholic 

CH C R 

solution, it yields Jiuorenoneketazine , ' 8 4 ^>C1N ■ N ■ C<^ 6 1 * an{ j 

t 6 U 4 . C 6 H 4 

nitrogen. The ketazine crystallises from xylene in brilliant dark red 
needles, m. p. 259°, and its solution in concentrated sulphuric acid has 
a purple-red colour. When reduced with zinc dust and glacial acetic 
acid it yields 9-aminofluorene. 

Tetramethyl-pdiaminodiphenylketone hydrazom, 
C(C 6 H 4 -NMe 2 ) 2 :N;NH 2 , 

obtained by heating the components with a little alcohol at 180°, 
crystallises from alcohol in pale yellow needles, m. p. 150°. The 
benzylidene derivative, C 24 H 20 N 4 , crystallises from alcohol in pale 
orange-yellow needles, m. p. 141°, and the Jcetazine, 

C(C G H 4 -NMe 2 ) 2 :N-N:C(C 6 H 4 -NMe 2 ) 3 , 
obtained by oxidising the hydrazone with mercuric oxide and a little 
iodine, crystallises from xylene in large, brownish-red prisms, m. p. 253°, 
Its solution in concentrated sulphuric acid is practically colourless. 

J. J, S. 

Preparation of 5 : &-dialkyliminobarbiturio Acid (2-Imino- 
4 :0-diketo-5 : 5-dialkylpyrimidine). Emanuel Merck (D.R.-F. 
2318S7). — When 5. : 5-dialkylmalonic acid diaryl esters are heated with 
guanidine (or a guanidine salt), they yield imino-5 : 5-dialkylbarbituric 
acids. 2-Iminodiethylbarbituric acid, prepared by heating diphenyl 
diethylmalonate with guanidine carbonate at 160°, may subsequently 
be converted into diethyl barbituric acid. F. M, G. M. 

Relationships between Perbromides and Bromo-substitution 
Products Observed with Acetylacefconecarbamide [4:6-Di- 
metbyl-2-pyrimidone] and its Tautomeride. Otto Stabs 
(. Annalen , 1911., 381, 143 — 199). — Evans’s acetyl acetonecarbamide 
[4 : 6-dimethyl- 2 -pyrimid one] (Abstr., 1893, i, 129; 1894, i, 111; 
Stark, 1 909, i, 259) combines with two or with four atoms of bromine, 
yielding products which are regarded as perbromides and not as 
compounds formed by the addition of bromine to unsaturated linkings, 
since the bromine is not firmly attached to the molecule. As pyridine 
and quinoline also yield perbromides, it is suggested that the bromme 
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bines with the nitrogen atoms of the molecule, and the following 
,ia ire given to the di- and tetra-bromide : 
formula S tf=CMe „ ^NBiyCMe-.™. 

00 <NBr 2 :CMe> CH » “ d CO< 'NBr 2 :CMe' >CH 2’ 

To distinguieh the two tautomeric forms, the name acetylacetone- 
3 will be used in this abstract for the original compound and 


6-dimethyl-2-pyrimidone for its isomeride. The latter also yields 
' . rnmide?, an d these with water or alcohol yield the same products 

peruiuiw . ' , P j.1. I il 1 ;J_ rru- X -_L_ 

as are 


of perl 

the pyrii 


obtained from the per bromide of the carbamide. The two sets 
are not regarded as being identical, Bince the one from 


midone loses its colour more rapidly than that derived from 


The perbromide of acetylacetonecarbamide, C 6 H 8 ON 2 Br 2 , can be 
obtained by the addition of bromine to a chloroform solution of 
the carbamide (Abstr., 1909, i, 259), or to a solution of the carbamide 
io hydrobromic acid (b. p. 121°). In the latter case orange-yellow 
needles are obtained, which darken in colour when heated, but have 
no definite m. p. When triturated with water, it yields a penta- 
bromide, CgHyO^Brj, Evans’s dibromodihydroxy-derivative (5-di- 
bromo-4 : 6 -dihydroxy-4 : 6-dimetkyl-2-tetrahydropyrimidone), and 
5-bromo-4 : 6-dimethyl-2-pyrimidone. 

The last compound is contained in the aqueous liquid, and can be 
isolated as its sodium derivative. The first two compounds are 
present in the colourless solid, and after this has been dried the 
pentabromo-derivative can be extracted by chloroform. 

5-Dibromo-4 : 6 -dihydroxy-4 : 6-dimethyl-2-tetrabydropyrimidone, 

C0< 'NH'cMe(OH)' >CBr2 ’ “ s P ariB S , y solttble in most solvents ; its 
solubility in ethyl alcohol is 1 in 100, but at the same time it under- 
goes partial decomposition, yielding a dye, which crystallises in deep 
violet prisms. 

The same decomposition occurs when the compound is boiled or 
kept some time in contact with water, and also when the solid is 
heated for some time at 100°. With carbon disulphide, the dihydroxy- 
derivative forms a gelatinous mass, which crystallises on the addition 
of a solvent miscible with carbon disulphide. It dissolves in cold 
sodium hydroxide solution (4 mols.), and when acidified after two to 
three hours yields carbon dioxide, i acetic and lactic acids, ammonia, 
and hydrobromic acid. It is claimed that the formation of these 
products is more in harmony with the author’s view of the constitution 
of the dihydroxy-derivative than with Evans’s view. 

Colourless anhydrous 4 : 6-dimethyl~2-pyrimidone is obtained when 
anhydrous acetylacetonecarbamide is dissolved in absolute alcohol, 
mixed with the theoretical amount of sodium ethoxide, the precipitated 
sodium derivative removed, dried, suspended in absolute alcohol, and 
dry carbon dioxide passed in. The filtered solution is evaporated to 
dryness at the ordinary temperature over potassium hydroxide and 
concentrated sulphuric acid, and the residue crystallised from acetone, 
when the pyrimidone is obtained as colourless, glistening needles, 
m. p. 200°. 

AcetylacetoiiecttrbwnvU perbromide, C 6 H 8 ON 2 Br 4 , obtained from 
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either chloroform or distilled hydrobromic acid solution, forms re( j 
microscopic needles ; it has no definite m. p., it changes colour at 
150° to 160°, and is completely decomposed at 220°. With water it 
yields 5-dibromo-4 : 6-dihydroxy-4 : 6-dimethyl-2-tetrahydropyrin,iij 0m 
and 5-bromo4 : 6-dimethyl-2-pyrimidone. 

By the action of a solution of bromine in dilute acetic acid on a 
glacial acetic acid solution of acetylacetonecarbamide at 30 — 40° it 

has not been found possible to obtain the bromohydroxy deriutive 
previously described (foe. cit .) ; the only product obtained was the 
hydrobromide of the carbamide, C s H 8 ON 2 ,HBr. The same product 
was also obtained by the action of alcohol on the perbromide of the 
carbamide, and by dissolving the carbamide in a mixture of glacial 
acetic acid and concentrated hydrobromic acid. It cryBtallisee from 
alcohol in colourless needles, which decompose at 345“ after changing 

colour at 240 — 250°. ... 

An aqueous solution of sodium hypobromite reacts with acetyl- 
acetonecarbamide, yielding the sodium salt of 5-bromo-4 : 6-dimethyl. 
2-pyrimidone, in the form of slender, colourless needles, decom- 
posing rapidly at 336—338°. The corresponding hydrogen compound 
exists in two forms. Bromoacetylacetonecarbamide, 

CO<S>°HBr. 

obtained by the action of acetic acid on the sodium salt, crystallises 
in pale yellow needles or prisms, and decomposes at 228—231°. 

5 -Brmo-i : G-di melhyl-Z-p yrimidone , 


by boiling the sodium salt and the theoretical amount of acetic acid, 
crystallises in colourless needles or in colourless, glistening prisms, 
The yellow compound can be transformed into the colourless by 
boiling with water and adding a few drops of concentrated ammonium 
hydroxide solution, and can bo transferred back into the yellow 
modification by boiling with dilute acetic acid The monobromo- 
derivative yields a colourless nitrate , C 6 H 7 0N 2 Br,HN0 8 , m the form 
of glistening needles, which decompose between 160 and Ml ; it 
also yields a reddish-yellow dinitrate, C 6 H,ON 2 Br,2HNO 3 ,3H 2 0, which 
explodes at about 196— 197°. 

The perbromide of bromoacetylacetonecarbamide, U 6 b 2 UH,tsr,Mj, 
forms chrome-yellow needles, decomposes at 160—200, &Ddwith 
water yields 5-dibromo-4 : 6 - dihydroxy-4 : 6-dnnethyltetrahydn>-- 
pyrimidone. The bromopyrimidone also yields a perbromide with Br, 
but this rapidly becomes colourless when kept. 

5 : 5 ; b-Tribromo-i : Mimethyldihyiro-iryrimidone, 

Pf 1 /NH , CMeBr'\n|5 r 

obtained by mixing a chloroform solution of 5-bromo4 1 6-dimeth,l_ 
2-pyrimidone with a chloroform solution of bromine at 60 4U , 
shaking at the given temperature until hydrogen bromide is evo v , 
forms colourless crystals, which begin to decompose at hdtl—J m ■ 
cannot be recrystallised, and when heated with chloroform 
treated with water yields dihrmwacetylacehmcarbamiie, 
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colourless needles, decomposing at 160—170°. When water is 
os e i t bromoacetylacetontcarbamide hydrobromide, C 6 H 8 ON 2 Br 2 , is also 
formed, This crystallises from methyl alcohol. The perbromide of 
monobromo-derivative, C 8 H,ON 2 Br,Br„ forms red needles, 
Composing between 160° and 200 0 . 

[With !'• Hobbmann.] — When acetylaeetonecarbamide or its mono- 
bromoierivative is brominated in the presence of boiling chloroform, 
hydrogen bromide is evolved daring ten to twelve hours, and the 
following products are formed: (1) The pentabromide (see above), 
(jhich remains dissolved in the chloroform ; (2) a heptabromide which 
j s insoluble in chloroform, but soluble in benzene ; (3) perbromides, 
insoluble in chloroform and benzene ; these on treatment with water 
yield the dibromodihydroxydimethyldihydropyrimidone and the hydro- 
bromide of bromoacetylacetonecarbamide. The pentabromide, pro- 
bably C0<C^jj-CBr(CH 5 Br)'^ > ^^® r ’ ‘ s sta ^ e > an< * crystallises from 
chloroform or benzene in well-developed, pale yellow prismB, m. p, 
183—184° (decomp.). It is not appreciably decomposed when boiled 
with water for two to three hours, is distinctly acidic, and yields 
a sodium salt, C 8 H 8 ON 2 Br 5 Na, in the form of slender, colourless 
needles, which are not decomposed by carbonic acid. It also yields a 
hydrobrmide in the form of a yellow, crystalline precipitate, which 
decomposes when removed from the mother liquor. Tho heptabromide, 
C,H,ON 2 Br s ,Br 2 , crystallises from benzene with partial decomposition 
in yellow, felted needles, and also tends to give up bromine when kept 
in a desiccator. It is most readily prepared by the addition of 
bromine to the pentabromide, and yields the pentabromide by the 
action of hydroxylic compounds 

A tabic showing the genetic relationships of the different bromo- 
derivatives is given. J. J. S. 


Pyrimidines. LI. Synthesis of Cytosine-5-acetic Acid. 
Treat B. Johhson [with Haeley T. Peck and Joseph A. Ambler] 
(/. Amer. Chan. -Voc., 1911, 33, 758 — 766). — it has been shown by 
Johnson and Speh (Abstr., 1907, i, 1083) that i/'-ethylthiocarbamide 
condenses with the sodium derivative of ethyl formylsucciDate to form 
ethyl 2-ethylthiol-6-pyrimidone-5-acetate. When this compound is 
heated with phosphoryl chloride, ethyl S-chloro-ttMhi/lthiolpyrimidiM- 

5-acetale, N <cCKJ(CH -CO Et)^ CH ’ b ’ P- 203-203-5716 mm., 
2 1 5 a /28 mm., and 220°/31 mm., is obtained as an oil. If this chloro- 
pyrimidine is heated with alcoholic ammonia in a sealed tube at 
120—130°, the corresponding amino-compound is not produced, but 
the y -lactam of Q-amino-2-ethyUhiolpyrimidine-5-acetic add (2 -ethyl- 
thiol-5 : 6-a-pyrrolidom-pyrimidine) (annexed 
^^CfSEt)— N \^h formula), m. p. 208°, is formed as a red, granular 
9 “ powder, which, on hydrolysis with concentrated 

NH*C0*CH 2 hydrochloric acid, is converted into the hydro * 
chloride of cytosine -5 -acetic acid, which crystal- 
lises in minute needles containing lH a O and decomposes at 135 — 140°. 
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Cytosine-5-acelic acid, N^NH^-CfC^-CO^ 011 ’ forms col our . 
less crystals, and blackens at 240 — 250°, but does not melt below 
290° j it is not precipitated by phosphotungsfcic acid, mercuric chloride 
or copj$r sulphate, but yields an amorphous precipitate with potassio! 
bismuth iodide ; the picrate, m. p. 217 — 218°, crystallises in needles 
Thiocarbamide condenses with ethyl formylsuccinate in presence of 

sodium ethoxide with formation of ethyl 2-thio-6-pyrimidone-5-acetate 

together with a small quantity of another crystalline substance' 
probably 6 : §'-diketo-2 : 2' -ethylthiol-5 : 5' -dipyrimidine, 

which decomposes on heating, but has no definite m. p. Ethyl 2 -thin- 

6 -pyrtmidone-5 -acetate, NH<\£q.q^jj .qq 178—180° 

and the corresponding acid , m. p. about 260° (decomp.), form prismatic 
crystals. E. q 

Pyrimidines. LII. Thiocytosine-5-carboxylic Acid. Treat 
B. Johnson and Joseph A. Ambler (/. Amer. Chm. Soc 1911 33 
978 — 985). — It has been shown by Johnson (Abstr., 1910, i, 69) that 
ethyl a-cyano-/ 8 -ethoxyacrylate reacts with ethyl-^-thiocarbamide in 
two ways, yielding a mixture of 5-cyano-2-ethylthiol-6-pyrimidone and 
ethyl 6-amino-2-ethylthiolpyrimidine-5-carboxylate. 

A study ha 6 now been made of the behaviour of ethyl cyanoethoxy- 
acrylate towards thiocarbamide, and it. has been found that condensa- 
tion takes place with formation of only one compound, namely, ethyl 

Q-amino-2- thiopyrimidine - 5 - carhoxylate, N )*C(CO^Et)^H> 

which crystallises in needles and decomposes at 260—265° ; the hydro- 
chloride decomposes at 209 — 211°. On hydrolysing this ester with 
potassium hydroxide, the corresponding acid ( 2-tkiocyt08im-5-carhoxyl\c 
add) is produced, which forms colourless prisms containing 1H 2 0, and 
decomposes at 253 — 263°. If this acid is boiled for twenty hours with 
20 % sulphuric acid, it is converted into 2-lhio-Q-pyrimidone-6-carbojylit 

acid , m. p. 246 — 247° (decomp.), which 

forms granular crystals. An attempt which was made to desulphurise 
ethyl 6-amino-2-thiopyrimidine-5-carboxylate by means of chloroacetic 
acid resulted in the formation of 6-ami7w-5-carbethoxypynmidine-'Uhit> 

glyollic acid, qCOE^ 03 ’ m ’ P- ' 1 74— 177°(de C omp.), 

which forms a light brown powder. 

When 2 : 6-dioxypyrimidine-5*acetamide, obtained by heating ethyl 
2 : 6-dioxypyrimidine-5-acetate with ammonia, is treated with bromine 
in presence of potassium hydroxide, 4 : b-dibromo-2 : S-dioxykernhydro- 

pyrimidinc-5-acelamidf, NH< ^cO'CBr(CH •CO-NH^ CHBr ’ is F ° 
duced as a light yellow powder ; its picrate crystallises in yellow 
• needles, and decomposes above 280°. When this compound is warmed 



OHQASIO CHEMISTRY. 


l. 577 


. alkali hydroxide, it is transformed into 4 : 5-dihydroxy- 
T n $](i!ceiohe3^ydropyrimidi7ie-5-aceUimide t 

NHv >PTT.OTr 

jn 11 ^CO-C(OH)(CH 2 -CO-NH 2 )^ 11 vn > 

.. k forms minute, lemon-yellow prisms, and decomposes at about 
970 —280°; on reduction with hydriodic acid, it yields 2 : 6-dioxy- 
imidine-5-acefcic acid and ammonium iodide. 2 : 6 -Dioxy pyrimidine 
•not reduced at the double bond by hydriodic acid, but can be 
recovered unchanged after three hours’ digestion. E. G. 

Hvdroxyindazoles. Paul Freundler ( Compt . rend., 1911, 152, 
1956—1259; "Bull. Soc . chim. f 1911, [iv], 9, 601 — 605. Compare 
Abstr., 11103, i, 371; 1904, i, 121, 667, 699 ; 1906, i, 544).— The 
osition of the chlorine atoms in the 2 : 5-dichloro-3-hydroxy-2-phenyl- 
indazole, previously described (Abstr., 1907, i, 158), has been 
established by oxidising it with chromic acid, when it yields benzene- 
az0 -i : b-dichlffl'obemoie acid , red prisms, m. p. 142 — 143°; sodium 
hyposulphite converts this into the corresponding diamine. A 
mixture of phosphorus oxychloride and pentachloride converts the 
indazole into 2:5: 74richloro-3-hydroxy-2-phenylindazole, C 1S H 7 N 2 C1 3 , 

needles, m. P« 172 '5°. 

In their general behaviour, hydroxyindazoles resemble phenols, but 
have feebly basic properties. The foregoing dichloro-compound forms 
a potassium salt, a methyl ether , m. p. 144-5°, a benzoyl derivative, 
m. p. 204°, and an acetyl derivative occurring in large prisms, m. p. 
133°. The hydrochloride is hydrolysed by water. Phosphoryl chloride 
forms a compound , C 13 H 8 0N 2 C1,P0C1 3 . Sodium hypochlorite in 
alkaline solution oxidises it to the corresponding azo-acid, but with the 
formation of an intermediate compound crystallising in green leaflets. 

W. 0 . w. 

A Negative Case of Indigotin Condensation. Elie E. 
Pisoyschi (Bull. Soc ; chim., 1911, [iv], 9, 548—549). — It was to be- 
expected that 6-nitroveratraldehyde (Pschorr and Sumuleanu, Abstr., 
1900, i, 178) would give Baeyer and Drewsen’s reaction, condensing 
with acetone in presence of an alkali to form 5:6:5’: 6'-tetramethoxy- 
indigotin, but whilst 2-nitroveratraldehyde in this reaction furnishes 
the corresponding tetramethoxyindigotin, already described by 
Hayduck (Abstr., 1903, i, 826), the 6-nitroveratraldehyde is recovered 
unchanged. T. A. H. 

Constitution of Indirubin. Andre Wahl and P. Bagard (Bull. 
Soc. chim., 1911, [iv], 9, 546 — 548). — A reply to Maillard (this vol., 
i, 326). T. A. H. 

Constitution of Auramine. Leopold Semper ( Annalen , 1911, 
381, 234 — 264). — An attempt is made to decide between the two 
formula? C(C fl H 4 -NMe 2 ) 2 :NH 2 Cl and 

NMe 2 -C 6 H 4 -C(NH 2 ):C G H < :NMe 2 Cl 
for auramine (compare Graebe, Abstr., 1899, i, 702). 

Auramine differs from other dyes with a quinonoid structure in its 
VOL. c. i. 
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yellow colour and its general absorption in the blue and violet end 
the spectrum, whereas most quinonoid dyes give character' ? 
absorption bands. A number of acylated auramine bases have l* 0 ' 

OTomiroil m oro naruvn'allw fVr a a ooI-xtI Jnnwafiwa nv ,4 <1 .1 


examined, more especially the acetyl derivative, and it is shown fh * 
although the bases themselves, are pale . yellow in colour, they yield 
deep bluish-violet or bluish-greed compounds with acids, metallic haloi/ 
and alkyl haloids. These compounds resemble the quinonoid diphen !’ 
methane dyes in the following properties: (1)- deep colour L 
selective absorption, (3) instability, and (4) ability to form r 1 
orange-yellow acid salts. The conversion of the bases by. acids 
either the presence or absence of water into the quinonoid salts is 
marked and rapid that they can be used as indicators. These depn! 


coloured salts derived from acylauramines are so essentially different 
from the salts of auramine, of methyl- or phenyl- auramine, and of 
mono-, di- and tri-nitroauramines, that the conclusion is drawn that 
the latter group of salts cannot have a quinonoid 'structure, and 
hence Graebe’s imino-structure is accepted. 


The gradual change in electrical conductivity observed by Hantzsch 
and Osswald. (Abstr., 1900, i, 256) when an equivalent quantity 0 f 
alkali is added to a solution of an auramine salt is attributed to the 
formation of supersaturated solutions and the gradual separation of 
the excess of solute, and not to the slow conversion of an ammonium 


base into a carbonium pseudo-base. This conclusion is supported by 
the fact that the initial conductivity at 25° is greater than at 0° 
whereas if the change in conductivity is due to molecular rearrange- 
ment, the velocity of the latter should be diminished by fall of 
temperature, and hence the initial conductivity increased. It ig 
suggested that there is an equilibrium between the imonium base or 
its ions and the imine : 


:c:nh 2 -oh ^ :c:nh 2 * + oh' ^ :c:nh + h 2 p, 

and as the sparingly soluble imine separates, the equilibrium is shifted 
towards the right. This is supported by the fact, that after the 
crystallisation of the imine is complete, the solution is still yellow, 
owing to the presence of a small amount of the !C!NH 2 ' ion and the 
colour remains, but can be destroyed by the addition of an appreciable 
excess of alkali (excess of OH' ion9) and restored again by the addition 
of much water. It is shown that the auramine baas is more soluble 


in dilute sodium chloride solution than in water ; when a colourless 
benzene solution of the imine is shaken with water, the aqueous 
solution assumes a pale colour, but when sodium chloride solution is 
used the aqueous layer becomes golden -yellow in colour (compare 
also Baeyer and Yilliger, Her., 1904, 37, 2852). 

Auramine is a strong base, as shown by the fact that it reacts 
readily with carbon dioxide ; the aqueous solution of its carbonate is 
stroDgly alkaline, and its trinitro-derivative can form stable salts. 
This is probably due to the influence of the *NMe 3 -group on the 
imino- radicle. 


The halochromism of amines (Kauffmann) is more pronounced when 
the molecule contains a number of unsaturated groups. This can be 
effected by introduction of olefine linkings, phenyl groups, or auxo- 
chromes. The more strongly un saturated the molecule the deeper is 
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the colour tone produced by salt formation. » The formation of dyes 
from auramine and Homolka’s base by salt formation are examples 
0 f halochromism. Further examples are met with in the salts of 
jjichler’s ketone, although the salts themselves are too unstable for * 
isolation (compare Staudinger, Absfcr., 1909, i, 907; Straus and 
BormanD, 1910, i, 281). The additive compound, 
CO(C 6 H 4 -NMe 2 ) 2 ,SnCl 4 , 

forms a blood-red precipitate, which turns orange in contact with 
atmospheric* moisture. 

A perfectly colourless auramine base, free from carbonate and 
decomposition products, can be obtained by treating the pure hydro- 
chloride with excess of dilute sodium hydroxide solution and benzene 
in the cold. The solution is filtered in an atmosphere of hydrogen or 
nitrogen, and evaporated under reduced pressure, when the base is 
obtained as a colourless, glistening, crystalline mass. It is not affected 
by light, and its benzene turns yellow on the addition of a little 
alcohol. An aqueous-alcoholic solution colours phenolphthalein orange- 
red. The perchlorate forms yellow crystals sparingly soluble in water. 
Ethereal solutions of^mercuric chloride or stannic chloride yield yellow 
precipitates with a benzene solution of the base. The aqueous solution 
of the hydrochloride does not give an immediate precipitate with silver 
nitrate, but a precipitate is formed on warming, or on the addition of 
nitric aeid. 

Aqueous and alcoholic solutions of auramine salts have a much 
deeper colour when warm than when cold; magenta and acidified 
solutions of Michler’s ketone behave similarly. An orange-coloured 
acid hydrochloride has been isolated by the action of excess of hydrogen 
chloride on the base and drying under reduced pressure. The salt is 
readily decomposed by the addition of most solvents. 

icrtyfauTB«wi«,NAc:C(C fl H 4 'NMe 2 ) 2 , prepared by the action of acetic 
anhydride on a-benzene solution of the base, crystallises from alcohol 
in slender, pale yellow needles, m. p. 221°, and turns blue in contact 
with acids, even with atmospheric carbon dioxide. Its solution in 
phenol has a moss-green colour, which is removed by the addition of 
ether. 

The quinonoid hydrochloride , NMe 2 ‘C fi H 4 *C(NHAc):C 6 H 4 :NMe 2 Cl, 
crystallises in glistening, green needles, containing lEtOH. Its 
aqueous solution has a violet-blue colour or in deep layers, a red 
colour. The salt reacts readily with warm water or acids, yielding 
Michler s ketone and acetamide, but the primary product in the case 
of acids is a diacid salt, which has an orange colour and is stable in the 
presence of excess of acid. With mercuric chloride, acety la uramine 
yields an additive compound in the form of deep coloured crystals. 
The msthiodide, NMe 2 -C 6 H 4 -C(NMeAc):C 6 H 4 :NMe 2 [, forms a hygro- 
scopic solid, which readily loses methyl iodide ; its aqueous and alcoholic 
soutiona have a greenish-blue colour, and its absorption spectrum 
resembles that of the hydrochloride. With picryl chloride, acetyl- 
auramine forms a reddish- violet additive compound, which is readily 
issociated. As an indicator, it approaches phenolphthaleiD, and gives 
a reaction with a hydrion concentration of 10~ 8 . It has the drawback 
a it is fairly readily decomposed by water or acids, and should, 
ere ore, be added just before the end of the titration. 
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Benzoyl&uramine (Finkh. and Schwimmer, Abstr., 1895 i 
yields a quinonoid chloride, NMe 2 *C 5 H 4 ‘C(NHBz);C ft H 4 INMe Cl 

the form of a dark violet, hygroscopic powder. 

Benztnmdphonylauramine , SO 2 Ph , N!C(C 0 H 4 , NMe ? ) 2 , crystallise 
from ethyl acetate in glistening, yellow prisms, m. p. 182°. 
solutions in phenol or glacial acetic acid have a reddish-brown colour 
the hydrochloride and oxalate are unstable, and it yields a greeu 
compound with stannic chloride. r 

\-Nitrophenylauranivm , N0 2 , CgH 4 , NlC(C 6 H 4 *NMe 2 ) 2 , obtained by 
heating auramine base with />-nitroaniline at, 160°, separates froin 
ethyl acetate in dark yellow crystals, m. p. 226°. Its solutions in 
phenol and glacial acetic acid have a blood-red colour similar to 
the hydrochloride. 2 : A- Dinitrophenylauramine, C 28 H 28 0 4 N 5) obtained 
by condensing auramine with chloro-2 : 4-dinitrobenzene in benzene 
solution, crystallises from amyl alcohol as a brick-red powder. The 
hydrochloride forms a dark red, hygroscopic mass. 

2:4: 6- Trinitrophenylauramine, C 28 H 22 O b N 6 ,£C 8 H 6 , forms large, 
glistening, black prisms, and loses its benzene at 150°. It crystal- 
lises from alcohol in glistening, red needles, m. p. 21 1°, and is only 
slowly decomposed by acids. The hydrochloride , 0 2S H 23 O fl N fl Cl, forms 
glistening, bronzy needles. J. J. g, 

Quinazolines. XXVII. Synthesis of 3- Aminoaryl- 4 . 
quinazolones from Acylanthranils and Aromatic Diamines. 
Makston T. Bogekt, Ross A. Gobtner, and Carl G. Amend (J. Am, 
Chem . Soc., 1911, 33, 949 — 962).— The work on the synthesis of 
quinazolines from acylanthranils and primary amines (this vol, i, 162, 
and previous abstracts) has been extended to the aromatic diamines. 
The condensation in this case is remarkably smooth, and can be best 
effected by gently fusing a mixture of the reagenfe. The diamine 
must possess one primary amino-group, whilst the other may be 
primary, secondary, or tertiary. The aminoarylquinazolones thus 
produced, which contain a primary amino-group, are crystalline or 
pulverulent solids, and when diazotised in the usual way yield diazo- 
or tetra-azo-compounds, which unite with suitable cpuplers to form 
valuable azo-dyes. The following diamines were used : o-, m-, and 
yj-phenylenediamines, 2 : 4'- and 2 : 5'-tolylenediamines, benzidine, 
o-tolidine, 3-ethoxybenzidine, and di-o-anisidine. All these condensed 
smoothly to form aminoarylquinazolones, except o-phenylene diamine. 
Condensations have also been carried out with di- and poly-amines 
containing only one primary amino-group. The acylanthranils 
employed were acetylanthranil 5-bromoacetylanthranil, 5-nitroacetyl- 
anthranil, 4- and 5-acetylaminoacebylanthranils, benzoylanthranil, and 
m- and p-nitrobenzoylanfchranils. The benzoylanthranils do not yield 
aminoarylquinazolones, but diquinazolonyl compounds. In this p|per, 
corrected m. p.’s are recorded in all cases, except where otherwise 
stated. 

m - Nitrooenzoylanthranilic acid, CO 2 H*C 6 H 4 *NH‘C0*C 6 H 4 , K0 2 , 
m. p. 233 5°, obtained by the action of m-nitrobenzoyl chloride on 
sodium anthranilate, forms colourless prisms. 'p-Nitrobmzoyl- 
anthmnilic acid, m. p. 235*5°, prepared in a similar manner, 


184) 
> in 
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;e8 in nearly colourless needles. 

CO 


m -Nitrobenzoylantkranil, 
, m. p, 167 — 168°, forms small, almost colour- 


C t H i <^. c o-C e H 4 *N0 1 

1 <?s Deedles, and p-nitrobenzoylanthranil, m. p. 207°, light yellow 


Xbe following compounds were obtained by the condensation of 
aromatic diamines with acetylanthranil. Z-m-Aminophtnyl-2 -methyl- 

1- quinazobne, Q NH , m. p. 210°, from m-phenylene- 

diamine. In one experiment, an aqueous solution of w-phenylene- 
diainine was treated with acetylanthranil, and the product recrystal- 
lised from alcohol. On diluting the mother liquor, another substance , 
m. p. 158°, separated, which contained 10*22% of nitrogen. S-p-Amino- 
j ien yl.2^nethyl-4-quinazol°ihe, m. p. 220°, from p-pheuylenediamine. 
In one case, this substance was found to be accompanied by a small 
Quantity of 3 : 3'-phenylenebis-2-methyl-i-quinazolone, 

C H < / N=( r Me V' Me:N \r TT 
Cf|U *X’0-N-(: 6 H 4 -N— C(-K ( '° Hv 
m, p. above 300°. 3-m-Aminololyl-2-methyl4quinazoIone, m. p. 131*4°, 
from 2 : 4-tolylenediamine. Acetylanthranyl-m aminotoluidide , m. p. 
137—138°, forms stellate groups of colourless needles. 3-p-imino- 
lalyi-kmethyl-i-qmnazolont, m. p. 169°, from 2 : 5-tolylenediamino. 
Mi'-Aminodiphen yl) - 2-»i«%i-4 -quinazolone, 

C H / N =9 Me 

6 4 N}o-n-c c h 4 *c,h 4 *nh,’ 

m. p, 282 — 283°, from benzidine. Z-{\! -Aminodilolyl) -2 -methyl- 
4- quinazolone , m. p. 80—81°, from o-tolidine. 3-(4 '-Aminoethoxy- 

Mp^y^kyU-quinazolone, d 

]s[— QMe 

“ C6H *<C04*C 6 H 4 *C 6 H 3 (0Et).NH 2 ' m ’ 86 ~ 87 ° trom etho ^ 
benzidine. Z ft'-AminodianisyiyZ-metkylA-quinazolone, m. p. 72 — 73°, 
from o-dianisidine. 

The following compounds were prepared by condensation with 
derivatives of acetylanthranil. Q-BromO’S-paininodiphenyl^-methyl- 

iquimzcbne, C 6 H a Br<^:j? ^c]n 4 *C 8 H,*N H 2 ’ 
from 5-broinoacetyIanthranil and benzidine. 6 -iVTVro- 3-p - amxnopkenylr 
1 2-methyl-i-quinazolone , m. p. 259 — 260° (decomp.), from 5-nitroacetyl- 
anthranil and ^-phenylenediamine. Q-Acetijlamino S-p aminopkenyl~ 

2- methyl-i-quinazolone, m. p. 280° (nncorr.), from 3-acetylaminoacetyl- 
anthrani] and jo-phenylenediamine. 7-^1 cetylamino- 3 - m aminophenyl- 
2-methyl-i-quinazolone, m. p. above 310°, from 4 -acety la mi noacetyl - 
anthranll and wi-phenylenediainine. 7-Acetylamino-3-y-aminopJienyl- 
t-methyl-i-quinazotone , m. p. above 360° ; when this substance is 
boiled with 20% hydrochloric acid, a purple solution is obtained, which, 
on treatment with sodium hydroxide, yields 7 -amino-3-p-aminophenyl- 
2- methylA-quinazolone , m. p. 287°. 7-Acetylamino-3-aviinotolyl-2-methyl- 
4 quinazolone, m. p. 290°, from 4-acetylaminoacetylanthranil and 

t t 2 ' 
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2 - 4-tolylenediamine, yields »n acetyl derivative, m. p. 268-5° atl( j 
when boiled with 10% hydrochloric acid gives 7-amino-i-amitutohl 
2-methyl-i-quinazolone, m. p. 262°. 7-Acetylamino-$-{V-cminodipl m y{y 

2-mtkyU-qmmizolone, NHAc-CjH,^^^ H , c H .jjg , m. p , 

296 — 297°, from 4-acetylaminoacetylanthranil and benzidine ; this 
compound is accompanied by another subitance, m. p. 256° (decomp,) 
which is probably the corresponding diquinazolonyl compound 
7- Acetylamino - 3 - (4'- aminoditolyl) - 2 - methyl - 4 - quinazolone, m. p 
120 — 125° (decomp.), from 4-acetylaminoacetylanthranil and o-tolidine. 
7 - Acetylamino - 3 - ( 4' - amino ■ 1 - ethoxydiphenyl) - 2 - methyl- 4 - quinazolone 
m. p. about 105 — 110°, from 4-acetylaminoacetylanthranil and ethoxy- 
benzidine. 7 - Acetylamino - 3 - (i'-aminodianisyl)- 2 - methyl -4 -quinazo- 
lone, m. p. about 144°, from 4-acetylaminoacetylanthranil and di-p- 
anisidino, yields a tetra-acetyl derivative, m. p. 239°. 

Anschiitz, Schmidt, and Greiffenberg (Abstr., 1903, i, 58) have 
shown that when ammonia is passed into a boiling alcoholic solution 
of benzoylanthranil, o-benzoylaminobenzamide is produced. It is now 
found that if benzoylanthranil is boiled with excess of a strong aqueous 
solution of ammonia, a compound, probably di-o-benzoylaminodibm- 
amide, (NHBz*C 6 H 4 *CO) 2 NH, m. p. 11 8°, is formed, which, when 
boiled with potassium hydroxide solution, is converted into 2-phenyl- 
4-quinazolone. "When benzoylanthranil is heated with p-pbenetidine, 
a compound , m. p. 213°, is produced. 3 : Z'-m-Phenylmcbie-^-m-nitro- 
phen yl- 4 - a uinazoloru, 

P U >-c-c 6 h ( -no 2 no 2 -c 6 h,-c=n 

°« H ‘<CO -N — C 6 H 4 N- co^ 6 * 1 *’ 

m. p. 226°, is obtained by the action of wi-nitrobenzoylanthranil on 
m-phenylenediamine. The corresponding />-nitrophenyl derivative, 
m. p. 207°, is produced when p-nitrobenzoylanthranil is used. 

E. G. 


Hydrazones of Phenacylamines. Max Busch and Georg 
Hefele (J. pr. Chem., 1911, [ii], 83, 425 — 453). — With the hope of 
obtaining a direct proof of the stereoisomerism of hydrazones, the 
evidence for which at present is based chiefly on analogy with the 
stereoisomerism of the oximes, the authors have prepared hydrazones 
of amino-ketones of the type Ar'COCHg'NHR, the syn-forms of 
which, by intramolecular reaction of. the hydrazino- and the amino- 
(or substituted amino-) groups, might be expected to undergo ring 
closure. Many amino-ketones of the preceding type have been 
prepared, but only in the case of the i^-cumidine derivative, 
COPh-CH 2 -NH*C 9 H n , 

have two forms of the phenylhydrazone been isolated ; unfortunately, 
one form has been obtained in amount so small that the special 
purpose of the research has not been fulfilled. The phenylhydrazones 
condense with aldehydes to form tetrahydrotriazine6, and are readily 
oxidised by an excess of the hydrazine or by chromic acid to dihydro- 
1 : 2 ; 3-triazoles, which are reduced by sodium and alcohol to tetra- 
hydrotriazoles. 



ORGANIC CHEMISTRY. 


L 583 


The authors’ goal has not been reached by an examination of the 
seimcarbazones and thiosemicarbazones of the preceding amino-ketones ; 
the semicarbazones show a tendency to yield ketotetrahydrotriazines. 
Only with amino-ketones of the type COPh'CHj’NR^ have two forms 
of the phenylbydrazone been obtained ; in these cases, unfortunately, 
t he configurations cannot be determined by the authors’ method, 
because ring closure cannot occur. Phenacylamines, COPh‘CH 2 *NHR, 
are readily obtained by the interaction of w-bromoacetophenone and 
an amine (2 mols.) in alcoholic solution. The hydrazones are obtained 
iu about 80% yield by adding a email excess of the hydrazine to a 
suspension of the amino-ketone in cold alcohol containing a little 
acetic acid and also hydrogen sulphide to prevent the oxidation of the 
hydrazone to the dihydrotriazole. 

The following new compounds have been prepared by the preceding 
methods. 

(O-Benzylaminoacetophenone forms a phenylbydrazone, 

NHPh*N :CPh*CH 2 ‘NH*CH 2 Ph, 

m. p. 76°, an alcoholic solution of which is converted by boiling 
glacial acetic acid into a substance, m. p. 176°, which is probably the 
dihydrotriazole. With phenylhydrazine, w-anilinoacetophenone yields 

1 : 2 ; Uripkenyl-2 : 5 -dihydro-1 : 2 : 3 -triazole, NPh^^~5? 1 , m. p. 

uNPh* C'Uq 

136'5°, whilst with semicarbazide and thiosemicarbazide it yields the 
mnmrlmorie, m. p. 171° (deeomp.), and thiosemicarbazone, m. p. 167“ 
(deeomp.), respectively ; the former forms a hydrochloride, m. p. 230“ 
(deeomp.), and at 200 “ loses ammonia, yielding 2-iceto-l :5-diphmyl- 

1:2:3: b tetrahydro-l : 3 ; i-lriazint, NPh"\|^" .Qpj^N, m, p. 181“ 

(decomp.). orp-Toluidinoaeetophenone forms a phenylbydrazone, 
CjiHjiNj, m. p. 147°, which reacts with phenylcarbimide on the 
water-bath to form a carbamide, 

NHPh-CO-NPh-N:CPh-CH 2 'NE-C e H 4 Me, 

m. p. 184°, and with benzoyl chloride in pyridine, yielding a benzoyl 
derivative, NPhBz-N:CPh-CH 2 -NH-C 6 H 4 Me, m. p. 110“ The 
preceding phenylbydrazone reacts with benzaldehyde at 1 20 “ and with 
salicyialdehyde at 150° to form rub, dances (which are probably tetra- 
hydrotriazices), which have various m. p.’s (decomp.) on account of 
their property of retaining variable quantities of different solvents. 
The phenylhydrazone is also readily converted into 2 : i-dipkmyl-\ f- 

ldyl-2 : 64ihydro-\ : l-.Uriazole, C«H 4 Me-N<^' n Ph , m . p . 152 ° 

which does not react with phenylcarbimide, aldehydes, nityous acid, 
or benzoyl chloride, and is reduced by sodium and alcohol to the 
tetrahydrolriazole, C 21 H 21 N, 5 , m. p, 122 °. ui-p-Toluidinoacetophenone 
orma a semicarbazone , C la H l 8 ON 4 , m. p. 182° (deeomp.), which evolves 
ammonia at 205°, and yields the 2-keto-5-phenyl - 1 -p- tolyldihydro- 

l:3:4.(mzme, C,H 4 Me-N<^^7™>N, m. p. 208“ »-o -Anisi- 

^acstophenont, OMe-C 6 H 4 -NH-CH 2 -COPh, yellow needles, m. p. 
j forms a semicarbazone, C 16 H 18 0 2 N 4 , m. p. 176° (deeomp.), and a 
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phenylhydrazone, C 21 H 21 ON 3 , m. p. 105°; from the latter is 
the 2 -A-dipkenyl’l-CHmigyldihydro-l : 2 : 3 -triazole, 

0Me-0 6 H 4 -N<^§ Ph ’ 


m. p. 151 ‘5°. The reaction between w-bromoacetophenone and p-aniai- 
dine yields three products : w-p -anisidinoacetophenone, m. p. 930 
yellow leaflets (which differs from all the other phenacylammes by 
giving a violet coloration with alcoholic ferric chloride), a substance 
m. p. 181°, crystallising in orange-yellow plates, and diphenacyi a. 
anisidine, OMe , 0 6 H 4 'N(CH 2 *COPh) 2 , m. p. 180°, yellow needles 
<jj - p - Anisidinoacetophenone forms a semicarbazone, m. p, 1450 
(doccmp.), and an oily phenylhydrazone, from which the corresponding 
dikydrotriazole , C 21 H 1 (t ON 8 , m. p. 156°, is obtained; oj-p-chloroanilinu. 
acetophenone forms a semicarbazone, C 15 H 17 ON 4 CI, m. p. 167° (decomp. ) f 
and a pkenylhydrazq.ne, m. p. 147°, from which 2 'A-diphenyl-\-p 
chlorophenyldihydro- 1:2: 3-triazole, C 20 H 16 N 3 C1, m. p. 153°, j g 
obtained. 

ta-\j/‘Cumidinoacetophenone , C 6 H 2 Me 3 , NH , CH 2 , COPh ) yellow needles 
m. p. 122°, forms a semicarbazone , m. p. 179° (decomp.), and a phenyl 
hydrazone , 10. p. 155° ; from the mother liquor in the latter prepara- 
tion a very small amount of a yellow substance, m. p. 118°, is sometimes 
obtained, which crystallises in rhombohedra, and shows the reactions 
of a hydrazone. From the phenylhydrazone, ra. p. 155°, is obtained 
2 : i-dipkenyl-l^-curnyldihydro-l : 2 : 'i-triazoh, 0 23 H 23 N 3 , m. p. 139°. 

w Dibenzylamir.oacetophenone yields two isomeric pkenylhydrazonts , 
which are separated by alcohol ; the less soluble form crystallises in 
colourless leaflets, m. p. 107°, the more soluble in needles, m. p. 75®, 
The latter change to the former at 105°, or by treating an alcoholic 
solution of the needles with hydrogen chloride and basifying the 
resulting hydrochloride , m. p. 255° (decomp.), with ammonia. 

<D-Phenylmethylaminoacetophenono forms a phenylkydrazont , 
C 21 H 21 N 3 , m. p. 98 c , and a semicarbazone , C 16 H ] 8 ON 4 , m. p. 202° 
(decoinp.). aj-Phenylethylaminoacetophenone forms, in the absence of 
air, two isomeric semicar bazonts, C 17 H 20 ON 4 , one, m. p. 153®, 
crystallising iu leaflets, the other, m. p, 145°, in needles. C. S. 


[Preparation of a Carbamide Derivative.] Aktien-Gesellsciiaft 
Ftia Anilin-Fabrikation (D.R.-P, 231448). — 2 : 2' -Diamino-4 ’A'-di- 
hydroxy-z-diphenylcarbamide- 6 -H'-disulphonic acid, 

C0[NH*C 6 H 2 (NH 2 )(0H)*S0 3 H] 2 , 

prepared by the action of carbonyl chloride on 2-nitro-4 : 1-aminophenol- 
6 -sulphonic acid with subsequent reduction is of value in the 
preparation of azo-dyes. F. M G. M. 

Xanthine Substances from Uric Acid. Ernst Edw. Sundwik 
(Skand. Arch. Physiol., 1911, 25, 256 — 258. Compare Abstr.. 1899, 
i, 174). — The author finds that calcium urate when heated yields 
xanthine. A mixture of equal weights of uric acid, calcium formal, 
and calcium hydroxide is moistened with water until it sets (formation 
of calcium urate), and the roughly powdered mass is then gradual^ 
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ted in a tab® in a combustion furnace until evolution of gas begins, 
xanthine is precipitated by acidifying the solution of the product, 


the uric 


acid removed as acid ammonium urate, and the xanthine 


obtained in the form of its silver nitrate compound. 


R. V. S. 


Hvdroxyazo- compounds and Ketohydra zones. IV — VI. 
£ aB l Auwers (Anruden, 1911, 381, 265 — 312. Compare Abstr., 
1908 i> 477 J this v0 ^» *» 168). — -The three diketones, 4-methyl- 

coumarandione, thionaphthenquinone, and isatin, yield a- and /8-mono- 
henylhydrazones, and an investigation of these derivatives by the 
methods already described shows that they possess the hydrazone and 
not the azo-structure. 

IV. Phenylbydrazone Derivatives of 4-Methylcoumarandione. 
[With R. Apitz.] — The 2’phenylhydrazone of 4-methylcoumarandione 

(Fries, Abstr., 1909, i, 175), O t H,M<r< ff N » HPh) > CO. crystallises 

from dilute acetic acid in light yellow needles, m. p. 148°, and 
dissolves in concentrated sulphuric acid to a brownish-red solution. 
When left in contact with aqueous-alcoholic sodium hydroxide solution 
for fifteen to thirty minutes and then acidified, it yields the 
phenylht/dmzone of 4-hydroxy-m-tolyiglyoxylic acid (Fries and 
Fmck, Abstr., 1909, i, 43), which crystallises from dilute alcohol in 
greenish-yellow needles, m. p. 160° (decomp.). The same product can 
be obtained by the action of phenylhydrazino on the ketonic ticid, 
and when heated for five minutes with glacial acetic acid the lactone 
isre-formed. i-Msthylcoumaramliow.-%lm 2 oylphenylhy(lrazom, 

O c H,Me< ffi N ‘ yFkfo) >CO. 

prepared by the action of an aqueous solution of benzoyl phenyl- 
hydrazine hydrochloride on a methyl-alcoholic solution of the ketone, 
forms colourless needles, iu. p. 168 — 169°, and yields an orange-yellow 
solution in concentrated sulphuric acid, and when its solution in 
ethyl acetate is reduced with zinc dust and glacial acetic acid in the 
cold, benzanilide is formed, but cot aniline. Aqueous alcoholic sodium 
hydroxide converts the beozoylphenylhydrazone into the benzoyl- 
; plmijlhydrazone of 4-hydroxy-wi tolylglyoxylic acid, 

^-'22^4l8^4^2’ 

which forms small, colourless crystals, m. p, 112° (decomp.). 

The phenylbydrazone of i-hydroxy-ra-tolylgh/oxylic acid phenyl- 
kydrazide, OH‘C 8 H 8 Me*C(N 2 HPh)‘CO*NH‘NHPb, obtained by boiling 
an alcoholic solution of the 4-methylcoumarandione with an excess of 
free phenylhydrazine, crystallises in colourless needles, m. p. 183°, and 
reduces Fehling’s solution. 
i-Me thylcoumarandione-\ - phenylbydrazone , 

C 8 H 8 Me<?o>C:N’NHPb, 

can be prepared by condensing the diketone with benzenediazonium 
chloride in alkaline or in acetic acid solution, and crystallises from 
boiling alcohol in golden-yellow plates, m. p. 224°. Its solution in 
concentrated sulphuric acid has a cherry-red colour. So far acetyl 
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derivatives have not been prepared. The osazone, 
C.H f Me<^ (N » HPh) > C:K,HPh. 

obtained by warming the 1 -phenylhydrazone with excess of phenvl 
hydrazine on the water-bath, crystallises from glacial acetic acid ' 
golden-yellow plates, m. p. 223°, and does not reduce Tehlino’ 0 
solution. ° s 

V. Phenylhydrazone Derivatives of Thionaphthenquinone. [With 
Karl MSller. ] — Thionaphtbenqumone-2-phenylliydrazone (Bezdrik 

Friedlander, and Koeniger, Ab9tr., 1908, i, 201) has m. p. 165 166°* 

and does not yield an osazone. With warm dilute alkalis, it yi e ]^ 
the phenylhydrazone of thiolpheoylglyoxylic acid, 
SH-C fi H 4 -C(C0 2 H):N-NHPh, 

m. p. 80 — 86°, but this is rapidly transformed into the original 
phenylhydrazone when warmed with various solvents. The 
2-phenylhydrazone of the diketone reacts with methyl iodide and 
sodium methoxide in the cold, yielding the ' dimethyl derivative of the 
phenylhydrazone of 2-thiolphenylglyoxylic acid, 

SMe-0 6 H 4 *C(C0 2 Me):N- NHPb, 

which crystallises from alcohol in pale yellow, flat needles, m. p. 107 5° 
When boiled with sodium hydroxide solution it yields the monometkyl 
ethtr, SMe*C 0 H 4 ^(COgH) ! N * N II Ph , in the form of sulphur-yellow 
needles, m. p. 180° (decomp.). 

. Thio naphikenquinone- 2 -benzoylphenylhydrazone, 

C.H,< ff N ' NFhBz h >CO. 

prepared by condensing the ketone with benzoylphenylhydrazine 
hydrochloride in hot alcoholic solution, crystallises in brilliant, deep 
red, flat needles, m. p. 199°. It is readily hydrolysed to the corre- 
sponding phenylhydrazone, and when its solution in ethyl acetate is 
reduced with zinc dust and glacial acetic acid in the cold, no trace of 
aniline is obtained. Thionapkthenquinone-2-phenylmethylhydraz(m , 
Ci 5 H 12 ON 2 S, crystallises from alcohol in dark red, glistening needles, 
m. p. 98 — 99°. When heated with excess of phenylmethylhydrazme 
for four hours at 130°, an isomeride is obtained, which crystallises in 
sulphur-yellow prisms, m. p. 122 — 123°. 

Thionaphthenquinone- 1 -phe nylhydrazone, C 6 H 4 <C^^>CiN*NHPb ) 

crystallises in flat, glistening, reddish-brown prisms, has m. p. 194°, 
and is identical with Friedlander’ s l-benzeneazo-2-hydroxythio- 
naphthen (Abstr., 1909, i, 504). It is also formed by condensing 
phenylhydrazine with the ketodi bromide, and with excess of phenyl- 

hydrazine at 100° yields the osazone , N 2 HPh, 

which crystallises from benzene in slender, orange-yellow needle?, 
m. p. 199 — 200°. The 1 -phenylhydrazone reacts with benzoyl chloride 
in the presence of 9% sodium hydroxide solution, yielding the l-benzoyl- 

phenylkydrazone, C 6 H 4 <C^^>OIN*NPhBz, which exists in two modi- 
fications, the one crystallises from glacial acetic acid and a little 
water in yellow needles or orange-yellow prisms, and has m. p. 156 
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, crystallises from alcohol in ruby-red rhombs or oarmin-red, 
tht V H orisms with a blue shimmer. Both compounds when reduced 
incdust and glacial acetic acid yield benzanilide, but no trace, of 

With 


S °When the 1 -phenylhydrazone is methylated by means of methyl 
i v, te in the presence of sodium hydroxide or of methyl iodide and 
r m methoxide, a mixture of 0 - and .V-methyl derivatives is 
“'Id. Xhimafhthenquinone-Vphmylmethylhyirazme, 

°° finely soluble in ether, crystallises from alcohol in long, lustrous, 
111 needles, m. P- 133—134°, and on reduction yields methylaniline. 
r ' also formed when 2-dibromo-3-ketodihydrothlonaphthen is con- 
len'sed with phenylmethylhydrazine. \-Benzeneazo-2-methoxythio- 
mphAen, C,H 4 < ^^> C-N:NPh, is readily soluble in ether, and 

vstallisos in orange-yellow plates, or from glaoial acetic acid in 
Ermine-red, pointed needles. Its solutions are mostly golden-yellow 
coloured, wheroas those of the isomeric A T -methyl derivative have 
M ora nge-red colour. When reduced the O-ether yields aniline. 

Th ehenzoyl derivative of 1-thionaphthenquinoneoxime, 
c a ii 4 <^°>c:N-OBz, 

obtained by benzoylating the oxime in the presence of pyridine, crystal- 
lises from benzene in glistening, sulphur-yellow prisms, m. p. 170°, and 
on hydrolysis yields o-thiolbeuzoie acid. When warmed with phenyl; 
hydrazine and glacial acetic acid the benzoyl derivative yields thio- 
imihthenquinone-l-phenylhydrazone. The 2-phenylhydrazono of tliio- 
napbtbeuquinoue- 1 -oxime (D.K.-P. 213458) crystallises from-alcohol in 
•listening, golden-yellow, felted needles, in. p. 172° (not 154°, compare 
I).R.-F. 213458), and when boiled for five minutes with excess of 
iilienylbydrazine yields the osazone. The O-acetate, 

0#H ^<C(NjPh)> C ; N oA c , 


crystallises from benzene in compact, golden -yellow prisms, m, p. 
156—157°. The corresponding O-benzoyl derivative forms golden- 
yellow, felted needles, cp. p. 141 — 142°. 

J C H , C*N's. 

Thionaphtkenphenylosotruizole , ^ °^ a * ne ^ 

action of sodium hydroxide solution on an alcoholic solution of the 
0-acetyl or O-benzoyl derivative, forms colourless, glistening needles, 
m. p. 152°, and is extremely stable. 

[With F. Arndt.] — i-Methylthionaphlhenquinone-l-phenylhydrazone , 

C,H s Me<^>C:N 2 HPh, prepared from hydroxy-4-methyltbio- 

naphthen (Auwers and Arndt, Abstr., 1909, i, 175) and benzene- 
diazonium chloride in the presence of alkali, crystallises in dark brick- 
red needles with a strong greenish-yellow shimmer and has m. p. 186‘5°. 

The benzoyl derivative, C 22 H 16 0 2 N 2 S, exists in two forms, the 
one crystallises from alcohol in glistening, orange-yellow needles, 
m. p. 145°, and the other from benzene and light petroleum in sulphur- 
yellow prisms, m. p. 157°. By benzoylating in the presence of 
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pyridine the more readily fusible compound is the chief 

The corresponding l-oximt, C 6 H s Me<?^>0:N-0H, crystalling 

glistening, yellow plates and fiat needles, m. p. 188 ° (decoar> 
fairly quickly heated). The dibmzoyl derivative of 4.3 * " 

2-hydroxy-l-aminothionaphthen, CgHgMe^^^^C-NHB 


ob- 


tained by reducing the oxime and benzoylating the pro s, 
crystallises from benzene in colourless plates, m. p. 233-5°. 1 Uct| 

VI. Isatinphenylhydrazones. — [With A. Boinkbcke.] 
3-benzoylphenylhydmzone , C s H 4 ^^^_^^£^>CO or 


c<H( <C ( ™Bz) >c .oH| 


obtained by condensing an alkaline solution of isatin with beozovl 
phenylhydrazine hydrochloride, crystallises from benzene in sleodV 
orange-coloured needles, m. p. 195—196°, and with alcoholic sodium 
hydroxide, solution yields the phenylhydrazone and benzoic acid ; when 
reduced with zinc dust and glacial acetic acid, no trace of aniline i« 
obtained. * 


\-Bmzoylisatm-3-phmylhydrazone , C g H,< ^ HPh )'> C 0 . obtained 

by benzoylating isatin-3-phenylhydrazone by the Schotten-Baumann 
method or in the presence of pyridine, crystallises in golden-yellow 
felted needles, m. p. 203°, and on reduction with zinc dust and glacial 
acetic acid yields large quantities of aniline, but no benzanilide. The 
same benzoyl derivative is formed when A-beozoylisatin is condensed 
with phenylhydrazine. 

Isatin- ft-acetylphenylhydrazone, C 16 H 1 S 0 2 N 3 , prepared from isatin 
and acetylphenylhydrazine, forms small, pale yellow, octahedral 
crystals, m. p. 199°, and is readily hydrolysed to the 3-phenylhydrazone 
of isatin (Fischer, Abstr , 1884, 1151). The l-acetyl-3-phenylhydrazone 
(Schunck and Marchlowski, Abstr., 1895, i, 288) has m. p. 132— 134°, 
and on reduction yields aniline, but no acetanilide, and is therefore 
the A- and not the 0 - acetyl derivative. 

I satin- 2 -phenylhydrazone (Heller, Abstr., 1907," i, 442) yields an 

N- benzoyl derivative, C G H 4 <^'^^>CIN 2 HPb, which crystallises in 

slender, yellow, felted needles, m. p. 188 — 189°. It is not hydrolysed 
by cold alcoholic potassium hydroxide, but when warmed yields the 
2-phenylhydrazone, and when reduced yields aniline. J. J, S. 


The Diacetyl Reaction for ProteinB. Arthur Harden and 
Dorothy Norris (J. Physiol , 1911, 42, 332— 336).— Acetylmethyl- 
carbinol, a product of growth of certain bacteria on sugars, is readily 
oxidised to diacetyl (dimethyl diketone), which then combines in the 
presence of alkali with some part of the protein molecule, imparting to 
the solution a pink colour and green fluorescence. It is now shown 
that the group in protein on which the reaction depends is 
NH.C(NH 2 )*NH*R, but the exact significance of R has not yet been 
worked out. Only complex protein substances give any fluorescence, 
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and this is lost if Hme is a,lowed for hydrolysis to occur before the 
dimethyl dikctoue is added. W. D. H. 

Cleavage Products Obtained by the Partial Hydrolysis of 
Proteins- Abdeehalden (Zeitseh. physiol . Ghent.., 1911, 72, 

] 1 4). — The fibroin of Canton and Bengal Bilks was subjected to 

hydrolysis with 70% sulphuric acid at 25“ for four days. It was 
found that d-alanyl-glycine which was obtained in previous experi- 
ments on fibroin had been split into its components, but the tripeptide 
d-alanyl-giycyl-f-tyrosine, identical with Fischer’s synthetic product, 
was separated out. This is the first instance of a tripeptide actually 
obtained by protein hydrolysis. From the horny material of the 
tow’s hoof, a polypeptide was similarly obtained, which yielded on 
further hydrolysis tyrosine, cystine, tryptophan, glutamic acid, and 
other amino-acids. Another polypeptide, not fully identified, was 
obtained by the action of trypsin on casein. D. jj 

The Refractive Indices of Solutions of Certain Proteins. V. 
Gliadin. T. Bhairsford Robertson and J. E. Greaves (J. Bid. 
Chm-, I9U, 9, 181 — 184). — The value of a in the equation 
»-», = «, where n is the refractive index of the solution of the 
protein, a, that of the solvent, and c the percentage concentration of 
the protein, was determined for gliadin in various solvents. In the 
leas highly refractive solvents, the introduction of gliadin increases 
the refractive index, but in the most highly refractive solvent 
employed, namely, 75% phenol, the addition of gliadin reduces the 
refractive index. W I) H 

Hydrolysis of Casein. Thomas B. Osborne and H. H. Guest 
{J. Biol, (.hem., 1911, 9, 333 — 353). — The methods of preparing the 
casein and estimating its hydrolytic products are given with full 
details. A tablets finally drawn up from the results of the authors 
and of others of the cleavage products ; 36-4% of the nitrogen is 
still left unaccounted for. The calculations give no evidence that 
casein differs in constitution to any marked degree from other 
proteins that do not contain phosphorus. W. D. H. 

The Composition of Certain Substances Produced by the 
Action of Pepsin on the Products of the Complete Peptic 
Hydrolysis of Casein. T. Brailsford Robertson and H C 
Bidbie (J. Biol. Cham., 1911,9, 295-302).— The term para-nuclein 
is adopted for the precipitate obtained when pepsin acts on neutral or 
aintly acid solutions of caseinates. When this is subjected to partial 
digestion by weak alkalis, the product obtained is poorer in phos- 
phorus, and is called paranuclein-A, The two contain the same 
amount of carbon, hydrogen, and nitrogen, and differ from most 
o er proteins by their low content of carbon. The synthetic pro- 
ne o tained at 60 — 70° by the action of concentrated pepsin on 
nconcentrated products of complete peptic hydrolysis of casein is 
enticat so far as carbon, hydrogen, and nitrogen are concerned with 
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para-nuclein, If the products of hydrolysis are concentrated, the 
synthetic, product contains more_carbon, but this is attributed t, 
contamination. D. H. 

Substances Accompanying Oxyhemoglobin in its Crystal, 
lisation. Pierbe Thomas (Compt. rend., 1911, 152, 1424 — 1426).__ 
Solvents such as ether, light petroleum, and chloroform extract sunn 
quantities of pale coloured substances from crystallised oxyhtemoglobij, 
but the amount hitherto obtained is insufficient to determine their 
nature. Light petroleum extracts 0'03— 0-04% of a crystalline 
material, possibly a mixture of cholesterol esters. W. 0. TV. 

Reduction of Oxyhsemoglobin. Jules Wolee (Compt. rend., 
19 U, 152, 1332— 1334).— Ewald (Abstr., 1907, ii, 184) has stated 
that the reduction of oxybsemoglobin by ammonium sulphide ii . 
facilitated by the catalase of blood. If this is destroyed, however, by 
boiling, the liquid still retains the power of accelerating reduction. 
When the reduced kemoglobin is shaken with air, re-oxidation occurs, 
and the process can be repeated a certain number of times until tie 
pigment is destroyed. It has been found, however, that the alternate 
reduction and oxidation can be repeated indefinitely if, instead of 
ammonium sulphide, a maceration of Roquefort cheese is used after it 
has been allowed to grow a bacterial flora by exposure to air. A 
species of Coccus has been isolated from this culture, and found to 
have a strong reducing action on oxyhsemoglobin. W. 0. W. 

Changes in Physical Condition of Colloids. XI. Imbibi- 
tion by Gelatin in Acids and Eases. Richard Chiari (BioAim. 
Zeilsch., 1911, 33, 167— 181).—' The experiments were carried out with 
gelatin’ which had been freed from electrolytes by prolonged washing 
with conductivity water The plates of gelatin thus treated were 
exposed to tbe action of acids and bases, and the amount of water 
imbibed or lost was determined by -weighing tbe plates. In this way the 
imbibition grade was determined. If gelatin is purified in the above- 
mentioned manner, it is extremely sensitive, as regards its imbibition 
qualities, to acids and bases. A concentration can be determined, in 
the presence of acids, at which, instead of imbibitioD, there is a loss o 
■water. The maximum for this loss lies at the isoelectric point tf 
gelatin. at 2T0' S ». Acids of different strength, in isohydric concen- 
trations, cause a greater imbibition the smaller their dissociation 
constant is; thus acetic acid >lactic acid >hydrochloric acid. Tbe 
deviation of trichloroacetic and sulphuric acids from this rule may 
ascribed to the small ionisation of their protein salts, as deduced Iron 
viscosity determinations with other proteins. Analogous results were 
obtained with bases, the weaker bases causing greater imbibition than 
the stronger bases in isobydroxylic solutions. Amphoteric electro- 
lytes cause smaller imbibition than acids with the same dissociation 
constants. Theoretical explanations of the results are given, based o 
Pauli's conception that neutral proteins have a smaller capM®? 0 
forming hydrated aggregates than protein salts. S. B. »• 
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Diastases. I. Ivar Bang (Biochem. Zeitsch., 1911, 32, 417—442). 
l_ ptyalioj after prolonged dialysis, still retains its diastatie power, 
dibough very much weakened. This fact can be demonstrated when 
the reducing sugar ?s estimated by the author’s method. After adsorp- 
tion by starch, and washing by centrifugalisation the adsorption- 
product, the ptyalin is still diastatically active. The addition of 
podium chloride to the dialysed ptyalin increases its diastatie action. 
The optimum action of this salt takes place when the quantities added 
are of about the same order as those found in saliva. The addition of 
relatively very much larger quantities of sodium chloride does not, 
however, reduce to any very large extent the diastatie action. Nitrate 
and sulphate exert a very much less marked action. Disodium 
hydrogen phosphate also inhibits the action, which can be entirely 
destroyed if the saliva is dialysed after treatment with the phosphate. 
Tho action can, however, be restored again by addition of chloride. 
This action is explained by assuming that dialysis of saliva does not 
entirely remove the chloride; if phosphate is added, however, 
the pytalin-chloride compound is converted into the corresponding 
phosphate, and subsequent dialysis then removes all the chloride. 
Monosodium phosphate in small quantities inhibits only slightly the 
action of undialysed saliva, but in large quantities it acts strongly ; 
it. reactivates dialysed saliva when in small quantities, but to a smaller 
extent than the chloride ; in larger quantities its action again is inhibi- 
tory, and this is probably due to the larger hydrogen ion concentration 
which inhibits ptyalin. This action can be antagonised by addition of 
the disodium phosphate. Sodium chloride does not act as an activator 
jin presence of lecithin, whereas disodium phosphate does. The mono- 
' sodium salt acts in the same way as in absence of lecithin. Experi- 
ments on the action of saliva under similar conditions to the above (on 
soluble starch) were carried out on glycogen. In this case the mono- 
sodium phosphate was found to exert a strong activating action. 

S. B. S. ■ 

Influence of the Viscosity of the Medium on Diastatie 
Activity. Pierre Achalme and M. Bresson ( Compt . rend,, 1911, 
152, 1328 — 1330). — A close parallelism has been found to exist 
between the curves showing for aqueous glycerol solutions, (a) variations 
in the viscosity of the liquid with concentration, and (6) the variations in 
the rate of hydrolysis of sucrose by invertase at different concentrations 
of glycerol. The rate of hydrolysis diminishes as the viscosity of the 
medium increases. Similar results were obtained with emulsin, 
amylase, trypsin, and organic and inorganic oxydases. That the 
parallelism is not dependent on the chemical nature of the substance 
causing viscosity is shown by the fact that mannitol acts in the same 
wa 7- W. 0. W. 

Role of Viscosity in Variations of the Action of Invertase 
According to the Concentration of Sucrose. Pierre Achalme 
and M. Bresson (Compt. rend., 1911, 152, 1420—1422. Compare 
preceding abstract). — A curve showing the variation in viscosity of a 
sucrose solution with concentration is almost parallel to the curve 
s owing the time necessary for invertase to hydrolyse a definite 
percentage of the sugar. ‘ W. 0.' W. 
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Viscosity and Diastatic Actions. Hypothesis on the 
Nature of Diastases, Pierre Acetalme (Compt. rend., 19ll ( 

1621 — 1624. Compare preceding abstracts).— A theoretical pap er ’ 

The author is led to regard an enzyme in colloidal sblution as composed 
of granules undergoing Brownian movements, and in consequence 
losing energy as electrons or vibrations in the ether. When tie 
speed of the electrons or the period of the vibrations corresponds 
the intramolecular vibration of a substance capable of being acted oa 
by the enzyme, phenomena of resonance occur, bringing about 
disruption in a similar way to that produced by ultra-violet lig^ 
The specific nature of an enzyme depends on accordance of the 
radiations with the nature of the passive substance. W. 0. W, 

Action of Heat on Emulsin. Gabriel Bertrand and Ahthuh 
Compton (Compt. rend., 1911, 152, 1518 — 1521). — Amygdalm was 
heated for fifteen hours at different temperatures with emulsin. The 
curve representing the amount of hydrogen cyanide liberated at each 
temperature is found to be superposable on the curve showing the 
amount of dextrose, the optimum temperature in each case being 
about 40°. The curves are no longer superposable, however, if the 
heating is limited to two hours; the two optimum temperatures 
under these conditions are 58° and 56° respectively. These observa- 
tions are held to confirm the view that two distinct diastases are 
concerned in the hydrolysis of the glucoside, one changing it into a 
diose and a nitrile, whilst the other effects only fission of the diose. 
The curves differ from those given by cellase, and hence this also is a 
specific enzyme, different from the two foregoing (compare Abstr., 
1900, i, 290, 800). W.O.W. 

Is the So-called Peroxydase Actually a Ferment? Hesse 
and W. D. Kooper (Zeitsch. Nahr, Genussm., 1911, 21, 385— 3'J3).- 
The results of the authors’ experiments lead them to the coodusiou 
that the coloration obtained when milk is treated with Rothenfusser’s 
reagent (guaiacum, p-phenylenedianiine hydrochloride, and alcohol) is 
not due to peroxydase, but solely to the presence of alkaline substances 
in the milk. As soon as the alkaline reaction of these substances is 
affected by the addition of acids, or mercuric chloride, or by boiling 
the milk, the latter does not give a coloration with the reagent. 
When the added acid is neutralised, a coloration is again obtained. 
The authors have not ascertained definitely whether the alkaline 
substances consist of calcium-casein compounds or phosphates; 
probablv several substances are present which produce the effect, 

W. P. S. 

The Inhibitory Action of Inorganic Salts on Catalase. 
W. Favre (Biochem. Zeitsck., 1911, 33, 32 — 48).— The influence of 
the following salts on the action of the catalase of the blood was 
investigated : sodium chloride and sulphate, potassium chloride and 
sulphate, magnesium chloride and sulphate, copper chloride and 
sulphate, ferrous chloride and sulphate, manganese chloride and 
sulphate ; the action of colloidal silver was also investigated. From 
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amount of hydrogen peroxide decomposed by the salts, etc., alone 
1 , • presence of catalase, the action of the salts on the catalase 
was determined. S. B. S. 

Derivatives of p-Aminophenylareine Oxide. Alfred 
Bertheim (- Ber ., 1911, 44, 1070—1075. Compare Ehrlich and 
IWtiheim Abstr., 1910, i, 451). — p -Aminophenylarsim dichloride 
hydrochloride, NH 2 *C 6 H 4 *AsC 1 2 ,HC1, m. p. 139—140°, is obtained hy 
adding a solution of p-aminophenylarsine oxide in cold 2A-hydro- 
obloric acid to strongly cooled hydrochloric acid, D 1*19. 
The corresponding dibromide, NH 2 *C 6 H 4 *AsBr 2 ,HBr, m. p. 134°, 
an d di-iodide, NH 2 'C 6 H 4 'AsI 2 .HI, are prepared in a similar 
maimer j the latter, a yellow, crystalline powder, forming a 
colourless solution in water, is also obtained by reducing arsanilic 
acid with hydriodic acid. All three substances volatilise almost 
without residue, yielding crystalline sublimates (probably compounds 
of aniline and the arsenic trihalogenide) which are decomposed by 
water into aniline, arsenious acid, and the halogen acid. 

p -Acetyhminopkenylarsine oxide , NHAc*C 6 H 4 *AsO, exists in two 
forms. The one, indistinctly crystalline, anhydrous, and sparingly 
soluble, is obtained by reducing acetylarsanilic acid by hydriodic and 
sulphurous acids, and has m. p. 288 — 289° (decomp.). The other, 
obtained by the action of acetic anhydride on an aqueous suspension 
of p-aminophenylarsine oxide, is crystalline and soluble, contains 
HjO, and melts partly at 100° (decomp.), completely at 271°. The 
anhydrous form is converted into the hydrated form by solution in 
2A r -sodium hydroxide, acidifying with 2A-acetic acid, and inoculating 
the solution with a crystal of the hydrated form, y- Ace tylaminophenyl- 
arsine dichloride hydrochloride , 2NHAc*C t >H 4 *AsCl 2 ,HCl, m. p. 137° 
(decomp.), is obtained by the action of phosphorus trichloride on a 
suspension of acetylarsanilic acid in ethyl acetate ; from its solution 
in sodium hydroxide, acetic acid precipitates the hydrated form, and 
ammonium chloride the anhydrous form of ^-acetaminophenylarsine 
oxide. C. S. 

Reduction Products of Arsanilic Acid and its Derivatives. 
II. pp'-Diaminoarsenobenzene. Paul Ehrlich and Alfred 
Bertheim [and, in part, E. Schmitz] (Ber., 1911, 44, 1260 — 1269. 
Compare Abstr., 1910, i, 451). — Arsanilic acid can be reduced directly 
to the corresponding arseno-derivative, y?//-diaminoarsenobenzene, 

nh 2 -c 6 h 4 *as:as’C 6 h 4 -nh 2 , 

by means of the following reducing agents : (1) Sodium hyposulphite] 
(2) stannous chloride, alone or in the presence of hydriodic acid as 
catalyst. An alternative method is to reduce the arsanilic acid to 
^aminophenylarsine oxide (loc. cit.), and then to reduce this to 
the arseno-derivative by means of sodium amalgam, staDnous chloride, 
and hydrochloric acid or sodium hyposulphite. As a rule, the indirect 
method of reduction yields a purer product. Derivatives of quinque- 
valent, arsenic are more difficult to reduce than those of tervalent 
arsenic; thus arsenic acids react slowly with a warm solution of 
sodium hyposulphite or of stannous chloride, whereas the correspond- 



mg arsine oxide even in the cold gives an immediate precipitate 
the arsefioderivative. This reaction can be made nse of for disti 
guishing between organic arsinic acids and arsine oxides. % 
arseno-compounds cannot be distilled ; many possess colloidal 
properties. They are extremely reactive, and many undergo rac'd 
oxidation on exposure to the air. ^ 

pp '-Diaminoarsenobenzene, C 12 H 12 N 2 As 2 , has m. p. 260°, and j s 
Insoluble in most solvents, with the exception of acetic acid and 
pyridine. It possesses basic properties and yields a hydrocUorid 
C 12 Hi 2 N 2 As 2 ,2HC1, which decomposes at 151°, and a sparingly golub]’ 
sulphate. It reduces ammoniacal solutions of silver nitrate in th e 
cold, and is readily oxidised by alkaline hydrogen peroxide or by an 
acetic acid suspension of iodine to aminophenylarsinic acid. The 
arseno-compound can be diazotised, and the resulting diazo-salt 
coupled with phenols to azo-dyes. It also yields condensation 
products with aldehydes and /3-naphthaquinonesulphonic acid. When 
farmed with acids, the arseno-compounds yield strongly coloured 
products! 

The sulphite, 2C 12 H 12 N 2 As 2 ,H 2 S0 8 , forms a yellow precipitate, very 
sparingly soluble in the usual solvents. 

p-Aminophenylarsine oxide and ^p'-diaminoarsenobenzene have 
pronounced toxic properties. In the case of rabbits the former is the 
more active. J. J. S. 

Preparation of a Nitro-l-aminophenyl-4-arsinic Acid, 
Farbwehke yokm. Meister, Lijcius, and Bruning (D, K.-P. 23 19 69). J 
Oxunil-t-arsinic acid , COgH’COrNH'CgHj’AsC^OH)^ a crystalline 
powder, is prepared by heating 6odium ^-aminophenylarsinite (Ml 
parts) with crystalline oxalic acid (378 parts) at 120 — 130° and sub- 
sequently at 160°. When dissolved in concentrated sulphuric acid 
and treated with nitric acid (D 1*4) in the same solvent (at a 
temperature not exceeding 20°), it yields a crystalline paste of nitro- 
oxanil-i-arsinic acid ; this is converted by boiling water into nitro-l- 
aminophenyl-i-arsinic acid , yellow needles, which separate as the 
solution cools. F. M. G. M. 

Preparation of Soluble Compounds from Hydroxymercuri- 
carboxylic Acids. Farbenfabriken vorm. Fbiedr. Bayer k Co. 
(D.R.-P. 229574, 229575, 229781. Compare Abstr., 1910, i, 347, 
459). — When sodium diethylbarbiturate is treated with hydroxy- 
mercuribenzoic anhydride in aqueous solution and the mixture 
evaporated, ft yields a crystalline neutral compound. The product 
from hydroxy mercuri -o-chloroben zoic anhydride and glutarimido is also 
crystalline, and the reaction is stated to be applicable to other metals, 
such as litbinm and sodium. 

\ The second and third patents record the preparation of soluble 
crystalline, double compounds from hydroxy mercuric-hydroxy ben zoic 
anhydride with acetamide, and with alanine ; and from hydroxy 
mercuri ben zoic anhydride with caffeine, and with asparagine. The^e 
products are decomposed by concentrated hydrochloric acid with 
separation of mercurous chloride. F. M. G. M. 



Complex Mercury uompounda of Cinnamic Aoid and its 
Esters. W althek Scbrauth, Waltee Schoelleb, and Richaed 
see ( Ber 1 ‘ , 44, 1048 — 1057). — By the use of various 
s and esters of cinnamic acid, the following complex mercury 
cumpu-nds, and the internal anhydrides obtained therefrom by 
hydrolysis, have been prepared by the methods already described 
(Abstr., 1910, i, 347) in order to show that the reaction follows the 
course previously suggested. Methyl aacetoxymercuriB-ethoxy-B-plumyl- 
■jxapimate, OEt-CHPh-CH(C0 2 Me)-Hg-OAc, m. p. 123° (corr.), long 
needles, forms a trichloride, C 12 H I5 O s HgCI, m. p. 114°, mercuri- 
Srowiile, m. p. 85 , and mercuri-iodide, m. p. 71°, and yields by 

hydrolysis the internal anhydride, OJ5t-CHPh-CH<j ° ! , decomp. 

191” (corr.). Methyl a-acetoxymercuri-Ppropoxy-p-phenylpropionate, 
C„H M O s Hg, m. p. 135-5° (com.), forms a mercurichlori.de , m. p. 109°, 
mrntribromide , m. p. 84°, mercuri-iodide, m. p. 84°, and an internal 
an hydride, decomp. 188° (com.). Methyl a-acetoxymermri-B-kapropoxu- 
p.phmylpropimate, m. p. 150° (com.), yields the internal anhydride, 
Cn^A.Hg' decomp. 191 J (com.). Methyl a-acetoxymercuri-B-iso- 
httoxy-P-phmylpropionate, m. p, 154° (com.), yields the internal 
mhjdri.de, C^H^OjHg, decomp. 193° (corr.). Ethyl a -acetoxymercuri- 
P-mthoxy-P-phenylpropumate, m. p. 107°, and benzyl a-acetorymercuri- 
fi-mtlmy p-phenyipropionate, m. p. 127°, have also been prepared. 

A methyl-alcoholic solution of mercuric acetate reacts with allyl 
cinnomate to form a soluble mercuriacetate, which is precipitated 
by aqueous sodium chloride as the dimrcurkUoride, 

0Me-0HPh-CH(HgCI)-C0 8 -CH 2 -CH(0Me)-CH.,-HgCI, 

m, p. 169° (ciecomp.). 

The internal anhydride of a-hydroxymercuri-/^methoxy-/J-pheiiyl- 
propionic acid (loc. cit.) is moistened with alcohol, suspended in water, 
and brought into solution by the addition of potassium iodide- by 
acidifying the solution with J-suIphuric acid, a substance, C,„H, O.Hg 
m. p. 200° decomp,), is obtained, which acts as a dibasic aSd and 
does not yield mercuric sulphide by treatment with ammoDium 
sulphide, Probably it has the constitution. 


0 ^CHRi-CH(C0 2 HW „ 


C.S. 


Stannous Alkyl Derivatives, I. Paul Pfeifff.e (Ber., 1911, 
p Compare Lowig, Annalen, 1852, 84, 320; 

Frantand, ibid., 1853, 8S, 329).-[With R. PBADE.l-Pure tin 
«hyi is most readily prepared by reducing tin diethyl chloride with 
4/n sodium amalgam and ether, and filtering rapidly, all the work 
jig carried on in an atmosphere of hydrogen. It forms a pale 
L ’ Ollol ' r ‘ e8s °‘l. and decomposes when distilled under reduced 
LorT' 1 . c0 ' nb ' n «? readily with oxygen, yielding a white, 
amorphous precipitate of the oxide, SnEt„0. It also combines readily 

tin triethyHo’didr me ’ ° r i0din6 ' and WHb et ^ l iodide at U0 ° y ields 
[With H. Rebate.] Nearly pure tin diethyl can be obtained by 



tbe action of a largo excess of magnesium ethyl bromide on stan 
chloride, provided the Grignard reagent is free from alkyl iodide ° 0! 

J. l S. 

Hexaphenylsilicoethane and Some Biphenyl-sub9tituti 
Products of Ordinary Ethane and Ethylene. \Vi LII( ° n 
Schlenk, Jhlids Kennikg, and Georg Racky (Ber., 19 n Jf 
1178 — 1182). — The action of metals on triphenylsilicyl chloride h ' 
been investigated, in the hope of obtaining the silicon analo™ ! 
triphenylmethyl. 0 

The metals usually employed for the removal of halogen in 
preparation of triphenylmethyl are without action on triphenylsilie I 
chloride. The removal of chlorine from the latter compound m , 
however, be effected by heating it with sodium in xylene solution 
The hexaphenylsilicoethane, SiPtySiPn 3 , thus obtained, crystallises ij 
slender prisms, m. p. about 354°, It shows no tendency to dissociate 
and remains unchanged when subjected to the action of oxygen jn 
hot xylene solution. From its stability the conclusion is drawn tint 
the total valency of the silicon atom is greater than that of the 
carbon atom. 

Triphenylsilicyl chloride does not form coloured additive products 
and remains colourless in contact with phenol. The sodium derivative 
of triphenylsilicol is obtained in a crystalline condition by heatin» the 
silicol with sodium in toluene solution. 

It has previously been shown that the introduction of phenyl groups 
into hexaphenylcthane greatly increases the tendency to dissociation. 
In order to ascertain if a similar influence is to be observed in the case 
of tetraphenylethane and tetraphenylethylene, the authors have 
prepared and examined the behaviour of some tetrapbenyl derivatives 
of these hydrocarbons ; no evidence of dissociation was obtained. 

w-Brmio-di-i-diphmylmelhane, CHBr(C 6 H i Ph) !l , prepared hj 
brominating di-4-diphenyImethane (Weiler, this Journ., 1875, 151) at 
185°, crystallises in colourless leaflets, in. p. 143; it gives a red (it 
thin layers, blue) coloration with strong sulphuric acid, and is con 
verted by aqueous potassium hydroxide into di-p-phtnylbmzhydrd, 
CH(C 0 II ( Ph) 2 'OH, leaflets or needles, m. p. 150°. When heated with 
copper-bronze in xyleno solution, it yields s-Utra-i-dipfonykthm, 
CH(C t| U 4 Ph),'OH(O fi H ,Ph) 3 . This forms short prisms, m. p. 276—279", 
and crystallises from benzene and xylene with one molecule of the 
solvent. Its solutions in solvents of high boiliDg point are colourless, do 
not decolorise iodine, and are unattackcd by oxygen, so that no dissocia- 
tion takes place. Tetra-i-diphenylethyUne, GfCjH^Ph^iCfCjHjPh);, pre- 
pared by heating m-bromodi- 4-diphenyl methane above its melting 
point, crystallises in pate yellow Deedles, m. p. 330°. K. B, 
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^-Undocadiene and A a0 -Hexadeoadiene. J. N. Refobmatsky, 
E Urischkewitsch-Feochimowsky, and A. Semenzoff ( Ber ., 1911, 44, 

Iggg. 1886). — Amixtureof undecadiene and hexadecadiene is obtained 

on adding magnesium ribbon to cu-dibromopentane in ethereal solu- 
tion and subsequently boiling with allyl bromide. The hydrocarbons 
wer e fractionally distilled under reduced pressure over metallic sodium. 

^-Undtcadiene, is a colourless, mobile liquid, b. p. 187°/ 

755 mm. (corr.), D 20 0*7671, n® 1-43497. It decolorises 4 atoms of 
bromine in ethereal solution, forming a viscid, colourless tetrabromide. 

A«>- Hexadecadiene , is a colourless, mobile liquid, solidifying 

to a mass of crystalline leaflets, m. p. -14° to -12°, b.p. 142—147°/ 
6 mm., Dl® 0*8149, 1 ‘456 12. It forms a viscid, faintly red-coloured 
tetrabromide. 

Both hydrocarbons form bright green additive products with liquid 
ritrogen trioxide. A^-Dodecadiene and dimethyldodecadiene have been 
prepared in a similar manner. E. F. A. 

Preparation of Chloro- and Bromo compounds from Organic 
Bases. Julius von Braun and W. Sobecki {Ber., 1911, 44, 
1464—1475. Compare Abstr., 1904, i, 731, 841 ; 1905, i, 206, 341, 
|596, 634 ; 1907, i, 79 ; 1910, i, 25, 119). — A simple method for the 
preparation of an alkyl chloride, RCl, from au amine, R’NHg, is to 
benzoylate the amine and to decompose this according to the equation : 
B’NH'COPh + PC1 5 = POClj + PhCN + RCl. This reaction does not 
proceed quantitatively, and only 60 — 75% of benzonitrile is formed as 
a rule. After removing the phosphoryl chloride by means of water, the 
benzonitrile and alkyl chloride can be separated in certain cases by 
fractional distillation. If, however, the boiling points are too close 
for such a separation, the mixture is treated with a slight excess of 
ethyl alcohol and one equivalent of hydrogen chloride, and on the 
addition of ether the crystalline benzimino-etbyl ether hydrochloride 
is completely precipitated at the end of four days. 

! The following compounds have been prepared by this method : 
<-Phenylamyl chloride, 73% (Abstr., 1910, i, 844); cup-dibromoheptane, 
65% (Abstr., 1906, i, 677), and ac-dichloropentane. The method is 
much more convenient than the old one of removing the benzonitrile 
by hydrolysis to benzoic acid. Nonyl bromide is readily obtained from 
octyl iodide, by converting the latter into the cyanide, reducing with 
sodium and alcohol to nonylamine, and then treating according to the 
general method. Nonylamine has b. p. 201°, and rapidly absorbs 
moisture and carbon dioxide (compare Hofmann, Abstr., 1882, 1054). 
it is not identical with the nonylamine prepared from petroleum by 
Pelouze and Cahours [Jahree., 1863, 529). The hydrochloride crystal- 
ises well and is not hygroscopic ; the platimchloride, C 18 H 44 N 2 GJ 6 Pt, 
orms a pale yellow precipitate, and decomposes at 205 — 207° ; the 
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picrate, C 15 H 24 0,N ( , crystallises from alcohol in brilliant needles, m p 
111 0 , and the benzoyl derivative, C^H^ON, iB readily soluble in 
alcohol and has m. p. 49°. Sonyl bromide, C 9 H w Br, iB a colourless 
liquid, b. p. 91°/9 mm. With magnesium and carbon dioxide in y,, 
presence of dry ether, it yields decoic acid together with octadecane. 

Pentadecyl chloride can be obtained from palmitic acid by trajj. 
forming the latter into its amide, and conversion of this into penta- 
decylamine, the benzoyl derivative of which has m. p, 78°. Pentadtcyl 
chloride, C 1S H S1 C1, is an oil with b. p. 168 — 171°/10 mm., and on treat, 
ment with aniline yields pentadecylaniline (Le Sueur, Trans., 1910,97 
2433). 

Heptadecyl chloride can also be obtained from cetyl iodide by con- 
version into the nitrile, reduction of this with sodium and alcohol, and 
treatment of the benzoyl derivative of the resulting amine with 
phosphoras pentachloride. Cetyl cyanide [heptadeconitrile], C ]fi H JS *CN 
has b. p. 208°/10 mm., and m. p. 29°. Heptadecylamine has b. p. 
322 — 324° and m. p. 48°, and heptadecyl chloride, 0 I7 H 35 01, b. p, 
192 — 195°/10 mm. and m. p. 24°. 

ap-Dichlorododecane can be obtained from ax-di-iododecane (Abstr., 
1910, i, 26) by a similar method. When the dibenzoyl derivative of 
ap-diaminododecamethane ( loc ■ cil.) is distilled with phosphorus penta- 
chloride under reduced pressure, and the products decomposed with 
water, ap-dichlorododecane, CjjH 24 61 2 , is obtained as an oil, b. p, 
170 — 172°/10 mm., which solidifies and then has m. p. 29°. With 
sodium phenoxide and alcohol it yields a/r-diphenoxydodecane, in. p, 
86°. A by-product obtained during the distillation of the dichloro- 
derivative is [i-chlorododecylbenzamide, OlI^C^CH^j'NH'COP:, 
which crystallises from a mixture of ether and light petroleum in 
brilliant plates, m. p. 66°. J. J. S, 

Preparation of Olefine Alcohols of the General Formula 
OH-CHMe-CRiCUj. Fabbekfabeiken vobm. Fhiepr. Bateb & Co. 
(D.R.-P. 233519).— It is found that unsaturated a/8-ketones can be 
readily converted into the therapeutically valuable olefine alcohols of 
the general formula OH-CHMe’CRICHj (where R is hydrogen or u 
alkyl group) by a series of operations represented by the following 
equations : 

(1) COMe-CRiCH, + NHMe 2 =COMe'CHR , CH 2 , NMe ! . 

(2) . COMe-CHR-CH 2 -NMe 2 + H 2 = OH-CHMe-CHR-CHj'NMe,, 
this on methyiation and subsequent treatment with silver hydroxide 
yields OH-CHMe-CHR-CHj-NMej-OH, which is readily decomposed 
by heat into water, trimethylamine, and the required alcohol. 

fl-Methyl-A‘ buten-y-ol, OH-CHMe-CMeiCHj, a colourless oil, b. p. 
113 — 115°, sparingly soluble in water, which on oxidation with chromic 
acid yields the characteristic odour of ethyl vinyl ketone, was obtained 
by means of the following intermediate compounds : /3- Methyl- 
buten-y-oue, COMe-CMelCHj, was converted by dimethylamiM 
into dimethyl- fl-acetylpropylamine, CHMeAc-CHj-N Me s ,b. p. 51— 51 y I 
13 mm., a colourless oil readily soluble in water ; this on reduction 
with -sodium amalgam or electrolysis yielded b-dimthylamno-f 
methylbukm-p-ol, OH-CHMe-CHMe-CHj-NMej, a colourless, soluble 
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il b. p- 64 — 66°/16 mm., or 166— 167° under atmospheric pres- 
sure; the mthiodide, m. p. 154°, furnished, on treatment with silver 
hvdroxide, a syrupy base, which decomposed at 140—160° into the 
required p-methyl-^’-buton^ol. Methyl vinylketone, CHg'CO-OHiCHj, 
oo treatment with dimethylamine yielded b-dimethylamino-p-butanone, 
0 H .CO'CHj'Cllj'NMeji b. p. 39 — 45°/14 mm., a colourless oil 
readily soluble in water, which on reduction furnished b-dimethjl- 
uiuiiitj-ji -butanol, OH'CHMe-CH^'CHj'NMej, b. p. 150 — 155°, a soluble 
nil with an odour of piperidine, and was subsequently converted into 
mtAylmylcarbirwl, OH-CttMe-CHiCHj, b. p. 98 — 100°, a colourless 
oil sparingly soluble in water. ‘ F. M. G. M. 

Beeswax. Ill- Are the Alcohols from Psyllawax and 
Beeswax Identical? Ernst Edw. Sondwih ( Zeitsch . physiol. Chem., 
1911 , 72, 455 — 458, Compare Abstr,, 1899, i, 112 ; 1907, i, 887).— 
It is shown that the alcohol from beeswax is not identical with 
psylla alcohol. When the latter ia healed with soda-lime at 360 — 370°, 
psyllic acid is formed, whereas the same acid cannot be obtained from 
the alcohol of beeswax. 

Beeswax alcohol and soda lime at 320° yield a compound contain- 
ing C = 84 05 and H = 14-60% ; (C 3 a H 67 ) 2 0 or (C^H^CO 1 It crystal- 
lises from acetone, has m. p, 56 — 56'5°, and b. p. 310—314°. The 
alcohol and soda lime at 220 — 260° yield a small amount of an acid 
with m. p. 78°. The silver 6 alt gave Ag= 17’53%. J. J. S. 

Acid Sodium Acetates. Rycji Abe {Mem. Coll. Soi. Eng. Kyoto, 
1911, 3, 13—17. Compare Vaselieff, Abstr., 1909, i, 756).— The 
solubility of sodium acetate in acetic acid solutions at 20 ° has been 
determined, also the composition of the residues, and the conditions 
under which the hydrated salt as well as the acid salts come into 
existence found to be as follows : 


Molecular percentage iu solution. Residue. 

NaC 2 H 8 0 2 , 

CWV 

9-5 

0 i 


1 NaC ! H,0.,3H,0. 

10-82 

8-28 { 

10-84 

5 NaC 1 H,0.,aH,O a . 
32-90 < 


) NaCjHgCq^CjH.O. 


J. D. K. 

Solubility of Strontium Acetate and the Transition Point 
of its Hydrates. Yukichi Osaka and Ryoji Abe (Mem. Coll. Soi. 
ing. Kyoto, 1911, 3, 51 — 54). — Strontium acetate is well known to 
crystallise with |H.O at 15°, but with 4H 2 0 at lower temperatures, 
the solubility has beeu determined between 0° and 97°, and the 
transition point found to be 9-4°. Above this temperature the 
solubility decreases, and seems to reach a minimum at about 83°. Tho 
crystals, stable at lower temperatures, were difficult to free completely 
rom the mother liquor on account of their instability at the ordinary 
■upeiature. A small quantity of strontium chloride was therefore 

u u 2 



i. 600 ABSTRACTS OF CHEMICAL PAPERS. 

added to the solution, and the amount of mother- liquor adhering ^ 
the crystals taken for analysis was estimated from their chloride 
content. J. D. K. 

Catalytic Preparation in the Wet Way of Esters of 
Saturated Aliphatic Acids. Jean B. Senperens and J. Aboulkhc 
( Compt . rend 1911, 152, 1671—1673. Compare Abatr., 1910, i, 549 
651). — Two hundred c.c. of a mixture of acetic acid and alcohol in 
equimolecular proportions give on distillation a liquid containing 
17'8% of the theoretical amount of ethyl acetate, whereas under the 
same conditions, but in presence of 10 grams of anhydrous alumi n j Uni 
sulphate or potassium hydrogen sulphate, the yield of ester is 82%, 
With 1% of sulphuric acid by volume, the yield is 86*5%. The catalytic 
effect of the latter is attributed to the formation of ethyl hydrogen 
sulphate ; this becomes converted into the relatively unstable ethyl 
sulphate, which reacts with acetic acid to form the ester and ethyl 
hydrogen sulphate. The latter is the actual catalyst and not the 
sulphuric acid. Anhydrous sodium sulphate is without catalytic 
effect on esterification, and hence the reaction is not entirely 
dependent on the efficiency of the catalyst as a dehydrating agent. 

W. 0. W. 


Ethyl Acetate. A. Kubten acker and H. Habermann (J. p, 
Chem 1911, [ii], 83, 541— 552).— Continuing the experiments of 
Habermann and Brezina (Abstr., 1909, i, 873), the authors have 
investigated the formation of ethyl acetate from 96 volume % alcohol 
and glacial acetic acid in the presence of sodium metaphosphate, or 
the ignited sulphate of copper, magnesium, nickel, zinc or sodium as the 
dehydrating agent. A mixture of the alcohol and the acid in approxi- 
mately molecular proportions is kept for some hours with a quantity 
of the dehydrating agent in excess oF that required to combine with 
the water produced in the reaction j the whole is then heated for 
many hours under a reflux condenser, the course of the reaction being 
followed by siphoning off samples at intervals, cooling, filtering, and 
titrating the residual acetic acid with iY/2-sodium hydroxide. Sodium 
metaphosphate or sodium sulphate has no influence whatever on the 
yield of ethyl acetate ; copper sulphate, zinc sulphate, and magnesium 
sulphate produce approximately the same effect ; nickel sulphate 
is by far the best dehydrating agent. Having shown that an excess 
of alcohol or the prolonged heatiDg of the mixture does not improve 
the yield of purified ethyl acetate, the authors state the following as 
the best conditions for the preparation of the ester. 

A mixture of 200 grams of alcohol, 250 grams of acetic acid, and 
about 160 grams of anhydrous nickel sulphate is distilled until the 
temperature begins to exceed 73°. The condenser is then arranged 
vertically, and the mixture is heated under reflux, until the b. p. has 
fallen below 73°. The condenser is then reverted, and the mixture 
again distilled until the temperature begins to exceed 73°. These 
operations are repeated as long as any liquid distils over below 73. 
The distillate containing a molecular compound of ethyl alcohol and 
ethyl acetate, b. p. about 72° { loe . cit,) f is purified in the usual way. 

' C. S. 
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Preparation of Esters of Organio Aoids with the Exception 
f those of Formic Acid. Administration dee Mines von 
r chsweilkr Art.-Ges. (D.R.-P. 232818).— It is found that esters can 
f repared in quantitative yield by boiling the components together 
° the presence of anhydrous calcium chloride and a mineral acid; the 
*“ r ; se3 to the surface of the liquid, and is thus readily separated 
f m the hydrated calcium chloride. Details for the preparation of 
i aIll j am yl acetates, methyl butyrate, ethyl beDzoate, and ethyl 
phthalate are given in the patent. F. M. G. M. 


Preparation of Tri-iodo-derivatives of Stearic Acid. Ernst 
Erdmann (D.K.-P. 233893). — Tri-iodostearic acid derivatives may be 
btsined by the action of three molecules of iodine monobromide or 
monochloride or hydrogen iodide in acetic acid on a cooled solution of 
linoleio acid in the same solvent ; excess of halogen is removed with 
sulphurous acid, the product separated by stirring in petroleum, and 
then crystallised from acetio acid, 

Inbrnmlri-iodosUmic acid has m. p. 122—124°, and by shaking 
with calcium hydroxide is converted into its calcium salt. 

Trichlorotri-iodostearic acid is a colourless, crystalline powder, 


m, p. 144°. 

Tri-iodostearic add is obtained when hydrogen iodide is employed, 
and forms a calcium salt. F. M. G. M. 


Preparation of Unsaturated Dihalogenatod Aliphatic Aoid 
Chlorides. F. Hoffmann-La Roche & Co. (D.R.-F. 232459).— It is 
found that the hitherto unknown unsaturated dihalogenatod aliphatic 
acid chlorides of the general formula (X = halogen) can 

be prepared in quantitative yield by the action of thionyl chloride on 
the corresponding dihalogenated acid, 

Diiodoslmrolyt chloride is thus obtained from di-iodostearolic acid 
(Liebermann and Sachse, Abstr., 1892, i, 470); it forms a yellow oil, 
which can be distilled under 0'3 mm. pressure without decomposition ; 
the corresponding dihromostearolyl chloride is a pale brown, oily fluid, 
which solidifies at the temperature produced by a mixture of solid 
carbon dioxide and ether. 

Si-iodotaririolyl chloride forms brownish-yellow, spear-shaped 
crystals, m, p. 28°. 

Di-iodobehenolyl chloride has m. p. 19°. F. M. G. M. 


Preparation of Stable Bromo- and Iodo-derivatives of Fats 
Free from Sulphur. Arnold Yosivinkel (D.R.-P. 233857). — 
Animal and vegetable oils can be conveniently halogenated in 
alcoholic solution by means of the reaction occurring between chloral 
hydrosulphide and bromine (or iodine) according to the equation 
(C 2 H01 a 0) 2 ,H 2 S + 2I = 2HI + S + 2CjHCl s O, when the halogen acid 
formed at once attacks the oil. 

Sesame oil under these conditions yielded a yellow, oily product 
containing 4 — 5% iodine. 
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Butylckloral hydrosulphide , obtained by passing hydrogen BufoVrf 
into a solution of butylchloral in chloroform, forms leaflets, in, p ggo 6 

These oils containing bromine and iodine are therapeutically activ 

F - M. G. M. V? 

“Alcoholysis” of Japan Wax. Eugene Tassilly (Bull, Soc 
chin., 1911, [iv], 9, 608 — 615. Compare Geitel and van der Want 
Abstr., 1900, l, 271, Schaal, Abstr., 1908, i, 3, and Matthes anj 
Heintz, Abstr., 1910, i, 149). — The author has examined the acids 
furnished by Japan wax when “ alcqholysed ” by Haller’s process 
(Abstr., 1907, i, 9). It was found necessary to add sufficient ether to 
keep the material in solution, and under these conditions the process 
had to be continued thirteen hours to effect complete hydrolysis. 

The wax consists principally of palmitin, and by Haller’s method a 
yield of 55% of pure methyl palmifcate is readily obtained from it 
Other acid constituents detected in the course of the present investi^ 
tion were pelargonic, stearic, oleic, and japanic acids, and an acid 
c i5H 8 ©0 2 (or C 34 H 58 0 4 ), m. p. 87°, with acids soluble in water and 
possibly including some tsobufcyric acid. No arachidic acid was found 
The unsaponifiable matter amounted to 0‘54%. T. A. II. 

Keto-enolio Equilibrium of Ethyl Acetoacetate. Arthuk 
Hantzsch ( Ber ., 1911, 44, 1771— 1776).— Correction of mistakes in, 
and a more extended discussion of, work already recorded (Abstr.' 
1910, i, 811; compare also Meyer, this vol., i, 351; Knorr, ibid ’ 
ij 516). 0.8." 

Neutralisation Curve of Oxalic Acid. J. E. Enklaar (Ckm. 
WeekUad, 1911, 8, 487 — 492). — A table is given containing the 
results of measurements with the gas electrode, obtained in the 
step-by-step neutralisation of solutions of oxalic acid with sodium 
hydroxide. A curve is appended showing the relation of the 
concentration of the hydrogen ions to the quantity of added alkali. 

A. J. W. 

Improved Method of Preparation of Mono-substituted 
Malonic and Acetoacetic Esters. Hermann Leuchs (Ber., 1911, 
44, 1507 — 1511). — The formation of the disubstitufced ethyl malonate, 
which is usually obtained as a by-product in the preparation of the 
mono-substituted ester, can be prevented to a great extent by employ 
ing a large excess, usually 1 mol., of ethyl malonate. Thus the 
following substances have been prepared, the figures in the brackets 
denoting the yield by the ordinary method : ethyl benzylmalocate, 
85% (50 — 55%) ; ethyl y-phenoxyethyl malonate, 89% (55% : Fischer 
and Blumenthal, Abstr., 1907, i, 191); ethyl S-chloro-y-valerolactone- 
a-carboxylate, 78% (50%: Traube and Lehmann, Abstr., 1901, i, 
501) ; ethyl y-bromopropyl malonate, 35 — 38% (25%: Willstiitter and 
Ettlinger, Abstr., 1903, i, 362). 

Similarly, by using an excess of ethyl acetoacetate, ethyl benzyl 
acetoacetate has been obtained in 89% yield (55%), and 
acetyl-8-chlorovalerolactone in 74% yield (50% : Traube, loc. cif.). 

(J. 8. 
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Ethyl Oxslylauccinate. Wii.heui Wislicends and Martin 
\V\[. pyt Ii ES ( Svr., 1911,44, 1564 — 1573). — An ether-alcohol solu- 
tion of potassium ethoxide reacts with ethyl oxalate to form insoluble 
ethyl potassio-oxalylsucciuate ; this crystallises in very slender, 
matted needles. On acidifying, the ester is obtained as a colourless 
oil ; it exists in two forms in equilibrium, the enolic, giving a deep red 
and the ketonic, showing no coloration with ferric chloride. Of the 
solvents methyl and ethyl alcohols, ether and benzene, the first named 
contains least, and the last most, of the enolic modification. 

With ammonia, ethyl oxalylsuceioate forms a neutral crystalline 
salt-like additive product, which sinters at 82°, m. p. 88—89°. This 
substance changes spontaneously, or more quickly on warming, to 
,|M aamino-^-carboxyglutaconate, 

C0 2 Et*C(NHj):C(00 2 Et)*CH s -C0 2 Et. 

Ibis crystallises in colourless, lustrous plates, m. p. 68 — 69°, b. p. 
255 — 260°/l 12 mm. or 211 — 214°/27 mm. ' 

The ammonia compound interacts with copper acetate, forming 
ethyl cupro-oxalyleuccimte, crystallising in slender, green needles, 
m. p. 64—69°. The corresponding nickel compound forms greenish-white 
needles, m. p. 114—119°; the zinc compound separates in colourless 


Ethyl wJ.yltwdm.le phtnylhydrazane separates in small, pale yellow 
crystals, m. p. 85°. At 150°, or on treatment with hydrogen 
chloride in ethereal solution, ethyl 3-carboxy-l-phenyl-5-pyrazolone- 
4-acetatfl is obtained. This forms an acetyl derivative crystallising in 
colourless needles, m. p. 89—90°. The corresponding acid phenyl- 
pyrazolone, obtained by hydrolysis of the ester, is converted by 
acetyl chloride into tho an hydride of l^'.ciTbozy X-phcnyl-l) acetoxt/- 

, 9(0-C0Me):C'CH 2 -C0 , 

■i-acetic acid, ^ N; £_ 00 !.J . which crystallises in 


lustrous, colourless needles, m. p. 150-151°. 

On boiling with alkali and acidifying, 3-carboxy-l-phenylpyrazolono- 
4-acetic acid, m. p. 232°, is obtained. On boiliDg with alcohol and 
precipitating with water, the mono-ethyl ester of the acetylated acid is 
obtained in colourless, lustrous needles, m. p. 178—182°. 

Ethyl oxalylsuccinate forms a crystalline additive product with 
diphenylhydrazine, m. p. 78 — 79° ; on keeping, this changes into the 
diphenylhydrazme, which is an oil. 


With hydroxylamine an additive product consisting of 2 mols. 
of ester and 1 mol. of hydroxylamine is obtained ; it crystallises 
m slender, colourless needless, which soften at 55°, m. p. 61—62°. 

a-Ketoglutaric acid forms colourless crystals, m. p. 115— 116°; the 
itethyl ester is a colourless liquid, b. p. 160°/23 mm. The phenyl 
] SVK 00 0f the acid Cfyshallisea in almost colourless plates, m. p. 
153 ; on keeping or when heated, the anhydride, 1 -phenyl- 

^VyddazitumeS-carboxylic acid, NPh<SfcZ?®»>CH s , is obtained. 

1 k ^ colourless plates, m. p. 172°, and the solution in concentrated 
hchroro \ aC ^ * S Q0 ^ co ^ our ^ either ferric chloride or potassium 
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On the introduction of hydrogen chloride into a warm i 
solution of the anhydride, ammonium chloride is elim 

and ethyl 2-carhoxyindole-3-acetate, ^ 

obtained in colourless plates, m. p. 83 — 84°. E. P a 

Oxidation of Unsaturated Compounds with o r „, . 
Peroxides. II. Oxidation of Derivatives of UnsatumS 
Hydrocarbons with One Double Linking. Nikolaus - 8(1 
CHAxrr (/. Russ. Phyt. Clum. Son., 1911, 43, 609— 620).— It ha 
already shown that the interaction of hydrocarbons of the 
CeHj,^, and benzoylhydroperoxide proceeds according to the scheme- 

:c:c: + Ph-C0-0-0H -*■ :£>0 + Ph-C0 2 H (Abstr., 1910, i, 86; tty 


vol, i, 255). In the present paper it is shown. that the oxidation of 
derivatives of these hydrocarbons, for example, aldehydes, ketones 
alcohols, etc., proceeds in the same way. 1 

Thus, allyl alcohol yields the corresponding oxide (glycide) (eomjwe 

Nef, Abstr., 1905, i, 3), £^>CH-CH 2 -OH. 

Oxidation of citronellal (b.p. 103 — 105°/26 mm., [a]„ + 9-79» ra 

0- 8624) gives citronellal oxide , C, 0 H ls Oj, as a colourless liquid" 
b.p. 126—127720 mm., I)° 0 9437, DJJ 0-9344, [.)„ +9-63“ »'« 

1- 44210, which gives all the aldehyde reactions, but does not forma 
crystalline oxime or seiniearbazone. The oxidation proceeds thus: 

CMe,:CH-B + 0 CMe^V H ' K or 


CH a :CMe-CH 3 ‘R + O — > jj^CMe-CH,!!. 

Citronellal oxide readily undergoes hydration to the glycd t 
^io-^ 20 ^s» ^hich is a viscous, colourless liquid, b. p. 180 — 182°/ 18 mm., 
and forms an acetyl derivative, C, 0 H 19 O 8 Ac, b.p. 175 — 176°/13 mm.| 
T>o 1*0418, DJ* 1 ’0295, n™ 1*4571. From dihydroxydihydrocitronellal 
dimethylacetal, Harries and Schauwecker (Abstr., 1901, i, 730) also 
obtained a dibydroxyaldehyde, but the b. p., 158— 162°/22 mm., 
is appreciably lower than that found for the above glycol. 

Methylheptenone, CMe 2 :CH*CH 2 *CH 2 *COMe, on oxidation gives: 

(1) The oxide , jf_J^>CH’CH 2 *CH 2 *COMe, as a mobile, colourless 

liquid,' b. p. 68— 70°/50 mm., 146*5— 147*5°/746 mm., VI 0*9870, 
D} 8 0*9718, wl,*' 1 1*43031 ; it is not oxidised by permanganate, reduces 
Fehling’s solution slightly, and does not give a crystalline oxime or 
semicarbazone. It is readily hydrated, giving the glycol , 
OH-CMe 2 ’CH(OH)*CH 2 'CH 2 -COMe, 
as a mobile liquid, b. p. 139—140713 mm., Dg 1*0698, V\* 1*0582, 
1*4610, which slowly crystallises ; m. p. 65 — 66°. Dehydration of 
the glycol yields the diketone, CHMeg'CO'CHo'CH^COMe, b. p. 
117—119750 mm, 94-95715 mm., DJ 0*9538, V\ 6 0*9396, 
1*4356, which yields a dioxime, m. p. 131*5 — 132°, and a mono- 
semiearbazont, m. p. 197 — 198°. By oxidising methylheptenone with 
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Harries >( Abstr., 1902, i, 345) obtained a glycol, 
^{iom this a diketone, both having similar properties to the 

* b0? f The oxide, CH s :CMe-[CHJ 9 -COMe or 


( 2 )' 


!H(CHMe $ ). 


>CH-CH 2 -C0Me, 


b 11 5_H6°/50 mm., D° 0-9963, D\ 6 0-9826, 1-44747. On 

hydration, it *^^^^ OH j. OH ^ OH) . CH# . COMe ^ | 

b 145—145714 mm., 0“ 1-0700, D? 1-0583, «Jf* 1-4599, m. p. 
g>?i_63 , 5 0 , which is apparently different from the glycol described 
under (1). 14 g‘ ves > however, the same diketone on dehydration. 

T. H. P. 


Oxidation of Hexoses by Air in Presence of Alkali 
Hvdroxides. Jos^ I. del Rosario (Revista Filipina Med. Farm., 
1910 1, 191)- — The oxidation of laevulose by air in presence of alkali 
hydroxide gives similar products to those obtained by the oxidation of 
hexoses by Fehling’s solution (compare Nef, Abstr., 1898, i, 7 ; 
Anderson, Abstr., 1909, i, 881). The oxidation was carried out by 
bubbling air freed from carbon dioxide through a solution of 100 
grams of ljevulose in 3500 c.c. of water in which 300 grams of barium 
hydroxide were dissolved ; 1*22 grams of carbon dioxide, 18-3 grams of 
formic acid, and 77 — 80 grams of soluble gum were formed. The 
latter was resolved by Nef’s method into glycollic, d- and ^-glyceric, 
threonic, d-mannonic, and d-gluconic acids; in addition there was 
isolated a-hydroxymetbyl-d-arabonic acid, which was also obtained by 
Spoehr (Abstr., 1910, i, 221) on oxidising laevulose with hydrogen* 
peroxide in alkaline solution. No lactic, acetic, or oxalic acid was 
formed. W. A. D. 


Acetohalogen^glucoses and p-Bromophenylosazones of 
Maltose and Melibiose. Emil Fischer ( Ber ., 1911,44, 1898 — -1904. 
Compare Fischer, Abstr., 1910, i, 716). — An optical inversion takes 
place when anhydrous liquid hydrogen chloride acts on a-pentacetyl- 
dextroae, and /J-acetocblorodextrose, [a]j> + 160-9° in chloroform, is the 
main product.' The conditions for obtaining a-acetochlorodextrose in 
this manner have not been again realised (Fischer and Armstrong, 
Abstr., 1901, i, 257, 671). Similarly, with anhydrous hydrogen bromide, 
/J-acetobromodextrose, [a] D + 199*28° in chloroform, is obtained from 
a-pentacetyldextrose. /3-Acetobromodextrose is conveniently prepared 
in quantity by the action of anhydrous hydrogen bromide in glacial 
acetic acid on /3-pentacetyldextrose. 

The preparation of maltosone from phenylmaltosazone by boiling 
with benzaldehyde is much facilitated by the presence of 10 — 15% of 
benzoic acid in the benzaldehyde. E. F. A. 


Crlucodecose and a-G-lucodecitol. L. H. Philippe (Compt. rend., 
1911, 152, 1774 — 1776. Compare this vol., i, 12). — Reduction of 
a-glucodeeonic acid, or of the crude mixture of acid and lactone, leads 
to the production of a -glucodecose, C 10 H 20 O l6 , m. p. 210°; in aqueous 
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solution it has [«] D -h 37°, but after twenty-four hours, or on boili 
shows [a]” + 50*4°, The substance crystallises from water ^ 
anhydrous needles, but sometimes separates from conceutr&ui 
solutions as hexagonal lamellae containing 1H 2 0. The hydrated to 
shows the same rotation as the anhydrous substance. The . 
hydrazone crystallises in colourless, prismatic needles, m. p. 228—22$' 
the oaazone in slender, yellow needles, m. p. 278°. ' 

Further treatment of the decose with sodium amalgam convert it 
into a-glucodecitol, sma ^» prismatic needles, uj. p, 22^ 

(sublimes), [a] D +1'2°; the deca-acetyl derivative forms rectanguk 
lamellae, m. p. 149 — 150°, [a] D +16'0° in chloroform solution, 
combines with benzaldebyde to form an insoluble acetal. 

W. 0. w, 

The Solubility of Lime in Solutions of Sucrose, h. 

Claassen (ZtiUch. Ver. deut. Zttckerind., 1911, 489 — 509), To 

determine the solubility, well-stirred solutions of sucrose were heated 
with lime at different temperatures for definite intervals of time • the 
solution was rapidly filtered, and the lime determined in the filtrate 
which was also examined polarimetrically. 

The solubility of lime in pure solutions of sucrose is independent 
of the kind of lime when a good commercial sample is used, but 
it depends on the way in which the lime is added. Most lime 
dissolves when it is added directly as quicklime, whilst the solubility 
is the least when an old milk of lime is used. Under the same 
conditions of experiment the same quantity of lime dissolves. 

The solubility increases with the quantity of lime (always in 
excess) added, until a solubility of 2 — 2*5% by weight is reached; 
further increase in the quantity of lime then slightly diminishes the 
solubility. 

Rise in temperature diminishes the solubility, as also does a 
diminution in the concentration of the sucrose solution. When 
solutions which hare been saturated at 0°, 20°, or 50° are heated 
in the presence of excess of lime, part of the lime is deposited as such, 
and not as calcium sucrate. The amount deposited varies with 
the conditions, but the amount remaining in solution is always 
greater than that which would be dissolved by direct addition of the 
lime at the higher temperature. 

On warming the filtrates from solutions which have been saturated 
at 0° or 20°, a deposit is obtained which contains, not only lime, 
but also calcium sucrate as a gelatinous precipitate. Filtrates 
from solutions saturated at 50° give practically no deposit on 
heating to 90 — 100°, 

If sucrose solutions which have been saturated at a high temperature 
are cooled in the presence of excess of milk of lime, the latter dissolves 
until the solubility is the same as that which would have been 
obtained directly at the lower temperature. With quicklime, however, 
the solubility is less than that obtained directly, but greater than in 
the case of milk of lime. 

Impure sucrose solutions, such as the thin liquor obtained in the 
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i ...future of sucrose, behave in the same manner as pure solutions 
same sucrose content. T. S. P. 

Behaviour of Sucrose, and its Decomposition Products 
} Beating. J. & Duschsky (Zeitsch, Ver, Deut. Zuckerind 1911, 
fel— ^ 60S). — A.s the result of a series of experiments in which the 
hange ’ n P°^ ar ^ sa ^ on or ln the cupric reducing power was 
I the conclusion is drawn that on heating dextrose either 

■at atmospheric or under increased or reduced pressure, there is no 
marked increase in the polarisation or reduction in the reducing 
er Jn some cases an increase in the polarisation is observed, 
indicating the formation of new products ; this is due to the use 
of strong solutions or particularly to the presence of acids, for 
example, lactic and acetic acids. Lactic acid is particularly active, 
a nd in addition prevents the further decomposition of the new products 
formed. Normally the polarisation first increases on heating, and 
then decreases as the new products are decomposed. Alkalis have 
a similar decomposing action, and here in no case was an increase 
in polarisation observed, very small quantities of alkali being enough 
to reduce materially the polarisation. Heating of dextrose causes a 
very small reduction of the reducing power. 

Under all pressures leevulose is readily decomposed at somewhat 
low temperatures. A higher temperature has a greater effect than a 
looger exposure to a lower temperature. A diminution of the 
pressure protects the laevulcse to some extent. Lobs concentrated 
solutions of laevulose are more stable. The products of heating are 
probably optically inactive and have but a weak reducing power, 
lactic and acetic acids protect lcevulose from decomposition to some 
extent. E. F. A. 


Yeast-G-um. Hans von Euler and Andor Fodor (Zeitsch. 
physiol. Chart., 1911, 72, 339 — 346. Compare Salkowski, Abst'r., 
1894, i, 222, 316 ; Meigen and Spring, 1908, ii, 315). — The gum was 
prepared by Salkowski’s method by means of the copper derivative, 
and in aqueous solution gave [a]^ +86’95 0 . The solution, purified by 
dialysis, does not give precipitates with phosphomolybdic or phospho- 
tungstic acid. When hydrolysed with dilute sulphuric acid, the 
ratio mannose : dextrose lies between 40 : 30 and 40 : 40, the mannose 
being estimated as its phenylhydrazone. J. J. S. 


Action of Hydriodic Acid on Starch and Dextrin, 
William Oechsner dk Coninck and A. Raynaud (Bull. Soc. chim., 
1911, [iv], 9, 586 — 587. Compare this vol., i, 423). — The rate of 
hydrolysis of starch and dextrin by hydriodic acid is proportional to 
the concentration of the acid. In both cases complete hydrolysis can 
be effected, and it is reached more quickly with dextrin than with 
starch. T. A. H. 


Electrolytic Decomposition of Cellulose. R. Oertel (Chan. 
Zeit., 1911, 35, 713). — By the electrolysis of cellulose in a neutral 
potassium chloride bath the author has succeeded in transforming 
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it into a product which is soluble in 10% sodium hydroxide 
is probably a new hydroxyceOulose. It oan be obtained eithe ^ 
retaining the fibrous structure of cellulose, or in such a form u** 
it gives a milky, colloidal solution with water. 

Details are reserved for a future communication. T. g p 

Propylamine Peroxide. Eduard K. Kubovbki and L. S I9f „ 

(J. Rum. Phyt. Chem. Soc., 1911, 43, 654—655). — In the autho* 1 ' 
previous paper, the opinion was expressed that salts of pertitanic Jq 
with organic bases (this vol., i, 1 83) are really compounds of partita t 
acid and peroxides of amines. They have now been able to prepare p ro J,° 
amine peroxide by the action of propylamine on an ethereal solntio 
of hydrogen peroxide at a low temperature. A heavy, viscous lj qi 2 
separates, and this, on further cooling, forms a white, crystalline mas, 
This compound is very unstable and was not completely analysed but 
the relation between active oxygen and propylamine indicates tkt it 
has the formula C 3 H,NH 3 -0 2 H. T. H P 

Perchlorates of the Choline and Neurine Group. Detection 
of Choline and Neurine. Kabl A. Hofmann and K. Hobold (ft, 
1911, 44, 1766 — 1771). — The fact that quaternary ammonium' 
perchlorates are less soluble in water than the perchlorates of primm 
secondary, or tertiary amines (Abstr., 1910, i, 818) has been applied to 
the detection and isolation of choline and neurine. Choline per 
chlorate itself is too soluble (100 parts of water dissolve 290 jiarts 
of the salt at 15°) for this purpose. Mitralocholinc percldnk. 
N0 8 -0'CH 1 -CH, i -NMe 3 -C10,, m, p. 185 — 186° (previously described as 
choline perchlorate, loc. eit.), however, answers admirably. It it 
obtained by evaporating a 0'2% aqueous solution of choline perchlorate 
with 2 o.c. of 65% nitric acid on the water-bath, dissolving the 
residue in a little hot water, and adding a few drops of dilute perchloric 
acid. 

Trimilhyldibromoithyl ammonium perchlorate, 

CH 2 BrCHBr-NMe 3 -C10 4 , 

large, doubly refracting plates (solubility 2-2 at 15°), and brmmvin^- 
trimethylammonium perchlorate, CH 2 XBr'NMe 3 'C10 4 , elongated plates 
(solubility 2 "65 at 14°), are about half as soluble as neurine 
perchlorate (loc. cit.). C. S. 

Molecular State of Organic Ammonium Halides in Non- 
dissociating Media. Aethub Hantzsch and O. K. Hofmann [Fur.. 
1911, 44, 1776 — 1783). — Owing to the fact that certain organic 
ammonium halides have, not only different colours, but also different 
molecular weights in chloroform (Hantzsch and Leupold, Abstr., 1909, 
ii, 198), polymerism has been regarded as a cause of difference of 
colour, and Tinkler has attempted to represent the polymerides of 
pyridine and acridine metkiodides by structural formula- containing 
tervalent iodine (Trans., 1909, 95, 921). Now the authors are o( 
opinion that these supposed polymerides are really only molecular 
associations, because (i) the molecular weights of organic ammonium 
halides, in the same solvent vary with the nature of the anion in 
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„cha way that the chlorides always have the smallest, the iodides the 
u ggi, molecular weights, the bromides and thiocyanates showing 
ntermediate values; (ii) one and the same salt in different, non- 
'issociating media has a larger or smaller molecular weight according 
0 the greater or smaller associating power of the solvent ; (iff) the 
jolecular weight occasionally increases with the concentration in one 
D d the same solvent. 

The precediog generalisations have been established by the following 
Kperiments. Examined by the ebullioscopic method in dry chloro- 
ortn. tetrapropylammonium iodide is always quinquemolecnlar 
odependently of the concentration, tetrapropylammonium chloride 
8 most probably termolecular, whilst triethylammonium chloride is 
jimoleeuiar and dimethyl- and diethyl-ammonium chlorides are 
[uiaqaemolecular ; the molecular weights of the last three, however 
ucrease with increasing concentration. ieoAmylammonium chloride 
toes not produce any appreciable rise of the b. p. The degree of 
Lsaciation of alkylammonium salts in chloroform does not depend on 
their molecolar weights, but on the amount of the substitution (of the 
Lmoniirat hydrogen atoms) and the nature of the halogen. The 
Hegree of association also depends largely on the solvent; thus, 
jtetra-ethylammonium iodide, which by analogy with tetrapropyl- 
^mmonium iodide should he quinquemolecular in chloroform (actually 
its solubility is too small for experimental purposes), is almost 
unimolecular in pyridine. 

The molecular weights in chloroform of the 5-phenyl-10-methyl- 
lacridonium halides given by Hantasch and Leopold (loc. oit.) are too 
>uwll. The chloride and bromide are bi- to ter-molecular, the thio- 
cyanate is ter- to quadri-molecular, whilst the iodide is constantly 
quinquemolecular. The simple 5-phenyIacridonium halides, however 
are only slightly associated in chloroform, whatever the halogen atom. 
Moreover, 5-pheuyl-10-methyIacridonium iodide is unimolecular in 
pyridine or phenol. 


A comparison of the preceding results shows that aliphatic and 
aromatic ammomum halides of the same degree of substitution are 
about equally strongly associated in the same solvent. 

The chloroform used for ebullioscopic measurements must be 
ibsolutely free from alcohol or water. A satisfactory quality can be 
named by shaking commercial chloroform with concentrated 
suberic acid for fifteen minutes, washing thoroughly with dilute 
' arboB4te end with water, and drying over ignited potassium 
carbonate ; the puribed chloroform should be kept in a full bottle over 
1 *"'">n carbonate, in the dark (see further, this vol., i, 673). 


C. S. 


Q uaternar y Ammonium Bases.] Farbes- 
obShlT- F c tEE “- BA f E8 * Co - < D - R -- p 231806).— The salts 
into rmaf ^ 6 6X ^ austi i lve alkylation of polyacidic bases are converted 
n, a “ m0E ^ um bases, which are then decomposed by heat. 

1Mt tyttyMyl«ne-a&-diam7nonium iodide, 

Me^I-CH *CH s -CH 2 -CH 2 ‘NMe 3 I J 
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on treatment with silver oxide yields the corresponding hyiroxiA 
faintly coloured, strongly basic oil, which is decomposed by heat 
erythrene (divinyl) and trimethylamine, whilst (8-methylbutv| II1,^ 
aS-diamine yields methyldivinyl (isoprene) when treated in a ..v?*' 
manner. F. M.G. M 


Decomposition of Quaternary Ammonium Hydroxides t 
Julius von Braun ( Annalm , 1911, 382, 1—49).— The thermal dec „ 
position of quaternary ammonium halides is analogous to that of the t° 

alkylcyanoammonium bromides (compare Abstr., 1910, i, 189). Asarn] 

the smallest alkyl group is eliminated in the form of alkyl halide b t 
exceptions are met with when an olefine linking or a phenyl groon^ 
present in the alkyl group, and is adjacent to the nitrogen atom, jl" 
following are the common alkyl groups arranged in order of decreasin' 
tendency to be eliminated as alkyl halide : ally], benzyl, methyl, ethvf 
propyl, butyl, amyl, phenyl (compare Collie and Schryver Tran. 
1890, 57, 767 ; Meyer, this Journ., 18?7, ii, 190). Other quaternary 
ammonium salts, for example, cyanides, thiocyanates, phenoxides 
benzoates, and p-toluenesulpbinates, behave in a similar manner. E s ! 
periments made with a number of quaternary ammonium hydroxide* 
show that the behaviour is somewhat different ; the order of the groups 
is : allyl, bonzyl, ethyl, propyl, isoamyl, hexyl, methyl, wobutyl, phenyl 
(compare Collie and Schryver, foe. cil.\ Claus and Kautenberg, Abstr 
1881, 584; Claus and Hirzel, 1887, 134; Merling, 1891, 1506). The 
following numbers give the percentage of the hydroxide transformed 
into methyl alcohol and dimethylalkylamine : NMe.EfOH 0»' ■ 
NMe 3 Pr-OH,5-10% ; 0 4 H 8 -NM<yOH, 50%; C s H..-otLoH, 60»'' 
C e H -NMe 3 -OH,73%; C 7 H I5 -NMe 3 -OH, 75%; C g H lv -NMe a 'OH, 785/ 
and C 16 H 33 , NM© 3 , OH, 75%, and in each case a decomposition into tri- 
methylamine and an alcohol or olefine also occurs. The following 
numbers also give the percentage of the hydroxide transformed into 
methyl alcohol and mixed tertiary base : 

OPh'rCHA-NMe.-OH, 10%; OPh-[CH ; l-NMe,-OH, 55%; 

OMe-[CH 2 VNMe 3 -OH, 60% ; OPh-[CHj 5 -NMe.-OH,60% ; 

NH 3 -[CH 2 ] s -NMe s ’OH, 60%; COPh-NH-[CH 2 ] 5 -NMe 3 -OH, 60% 
The amount of olefine tends to diminish, and the amount of correspond- 
ing alcohol to increase, with an increase of the molecular weight of 
the alkyl group present in the trimethylalkylammonium hydroxide, so 
that trimethyl cetylammonium hydroxide yields practically no cetene. 
The formation of an olefine or unsaturated compound is regarded as a 
primary decomposition, and is not attributed to a secondary decom- 
position of an alcohol. The following numbers are also given : 

CfLPh-NMe 3 -OH, little; CH 2 Ph-CH 2 -NMe 3 -OH, 0%; 

CH 2 Ph-[CH 2 ] 2 «NMe ? *OH, 70% ; CH 2 Ph*[CH 2 ] 4 -NMe 3 *OH, 75% 
where the number indicates the percentage of the hydroxide decom- 
posed into methyl alcohol and mixed tertiary amine. The general 
conclusion drawn is, that the manner in which a quaternary ammonium 
hydroxide decomposes depends first on the tendency of the mobile 
light grqups to be eliminated as alcohols, and, secondly, on the tendency 
by means of the elimination of water to form olefines of symmetrical 
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, ire The influence of the second factor is seen by a comparison 
6 * r “? Dn 3 ducts of decomposition of re-heptyl- and n-octyl-trimethyl- 
0 * ' inm hydroxide with the corresponding cycfoheptyl and ct/do- 
^Thvdroxides (compare Willstatter, Abstr., 1901, i, 223;' Will- 
"tier and W&ser, 1910, i, 366). Hexenyltrimethylammonium 
6ta , Aferlinsr) gives 80% of trimethylamine, owing to the fact that 
hy v mmetrS diolefine, CH a : C H-CH 2 -CH 2 -OHfCH 2 , L be formed, 
quaternary ammonium hydroxides are readily prepared, the 
er in which they decompose on heating is of importance in 
^ ectiou with the preparation of mixed tertiary amines. The 
Amplest method of preparing butyl*, amyl-, hexyl-, heptyl-, octyl-, 


5 d cetyl-dimethylamines and similar compounds is probably by 
UcomP°8in" the corresponding alkyltrimethylammonium hydroxides. 

^ The quaternary ammonium salts can be prepared by the complete 
ethylation of the primary amine, or, in some cases, by the union of 
trimethylamine with the necessary alkyl iodide or bromide. As a 
rule the quaternary hydroxides can be distilled under atmospheric 
pressure and the basic products separated from the neutral compounds 
L means of dilute acid. 

I Yiniethyl-n-butylainmonium iodide, C 7 H lg NI, can be separated from 
potassium iodide as it dissolves in warm chloroform ; it softens at 225°, 
and has m. p. 230° (decomp.). The corresponding hydroxide is syrupy, 
and when heated yields dimethylbutylamine, 2s T Me 2 ‘C 4 H 9 , as a mobile oil, 
b p 96°. sparingly soluble in water. The platinichloride, 

‘ F 2C 6 H 15 N,H 2 PtCJ 6 , 

crystallises in brilliant, reddish-yellow plates, m. p. 110°, and the 
picrate separates from alcohol in similar plates, m. p. 98°. 

Trimethylamy I ammonium iodide has m. p. 215° (Willstatter and 
Waser give 222°), and when decomposed gives A a -amylene, but no 
amyl alcohol. a-Dimetbylaminopentane yields a picrate , 
C 7 H l7 N,C 6 H 3 0 7 N 3 , 

which crystallises from alcohol in brilliant, long needles, m. p. 100°. 
Cyanogen bromide reacts with an ethereal solution of the tertiary 
base, yielding trimethylamylammonium bromide and methyl -n-amyl- 
cyammide, CjHjj'NMe'CN. The latter is an oil with a fragrant 
odour, has b. p. 109°, and when boiled with 30% aqueous alcoholic 
sulphuric acid yields methyl-n-amylamine (Lo filer, Abstr., 1910, i, 632 j 
the picrate has m. p. 121°, not 119 — 120°). 

Trimethylhexylammonium iodide, C 6 H 13 *NMe 3 I, prepared from 
»-amylamme (Braun and Sobecki, this vol.,i, 12$), has m. p. 167°; the 
corresponding hydroxide is a solid, and when distilled yields A®-hexyl- 


ene, b. p. 62 — 63°/740 mm. and 0 - 6686. Dimethyl n-hexylamine, 
p 6 ^i 3 *NMe 2 , has b. p. 147° ; the 'platinichloride is readily soluble 
in water and has m. p. 126 — 127°, and the picrate has m. p. 101°. 
Trimthyln-keptylammonium iodide, C 10 H 24 NI, forms crystalline plates, 
which soften at 143° and melt at 145°. The hydroxide is a solid, and 
when distilled yields A*-heptylene, heptyl alcohol, and dimethyl- 
n-heptylaminc, C 9 H 21 N. The tertiary base has b. p. 172°, yields a 
platinichhride in the form of felted, reddish-yellow needles, m. p. 139°, 
and a picrate, m. p. 83°. When treated with cyanogen bromide the 
tertiary base yields methylheptylcyananiide , CyH^’NMe'CN, as a 
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colourless oil with b. p. 142°/15 mm., and this on hydrolysis with 33 ^ 
sulphuric acid gives the secondary base, methylheptylamine, 0 8 H N 
with b. p. 168°. The picrate crystallises in yellow needles, m. p, gfo 
and the platinichloride in orange plate 3 , m. p. 168°. The carbamide 
C r H 16 ‘NMe*CO , NH 2> crystallises from a mixture of ether and light 
petroleum in colourless, glistening plates, m. p. 100 °. 

Trimethyl-n-octylammonium iodide, prepared from trimethy)amj De 
and n-octyl iodide, has m. p. 138° (Mugdan, Abstr., 1898, i, 157, gives 
139— HI 0 ); the hydroxide is a solid, and yields a mixture of octylene 
and octyl alcohol, together with dimethyl-n-octylamine, C 8 H l 7 «NM e 
b. p. 194°. The platinichloride of the tertiary base forms long needles 
m. p. 120°, and the picrate has in. p. 62 — 65°. 

Trimetkylcetylammonium iodide, C 19 H 42 NI, crystallises in felted 
needles, m. p. 222 °, and on treatment with moist silver oxide shows a 
great tendency to form colloidal silver iodide, and this complicates the 
preparation of the quaternary hydroxide. The hydroxide when heated 
does not melt, and yields dimethylcetylamine, C 16 Hj, g *NMe 2 , with b. p. 
193 — 205°/18 mm. The base contains small amounts of non-nitro- 
genous products, and is best purified by means of the picralt, 
C 18 H 89 N,C 6 H 3 0 7 N s , which crystallises in long needles, m. p. 69°. 
The pure base has b. p. 203— 205°/17 mm., and its platinichloride has 
m. p. 83°, and is practically insoluble in hot water. Cetyl alcohol is 
also formed dqring the decomposition of the hydroxide. 

y-Phcnoxypropyltrimethylammonium iodide, OPh*[CH 2 ] 3 *NMejI, is 
best prepared from trimethylamine and y-phenoxy propyl iodide, and 
crystallises from alcohol in glistening plates, m. p. 174°. The 
hydroxide on distillation yields trimethylamine and phenyl allyi ether, 
together with a small amount of phenyl y-diroethy)aminopropyl ether 
(compare Knorr and Roth, Abstr., 1906 ,i, 457). 8-Phenoxybutyltri- 
metkylammonium iodide, C 13 H 22 0N1, is sparingly soluble, and has m. p. 
169°. When distilled the hydroxide yields phenyl A*- butenyl ether , 
CH 2 :CH-CH 2 -CH 2 -OPh, 

b. p. 208 — 210°, together with phenyl 8-dirnethylaminobutyl ether , 
OPh-[CH 2 ] 4 ‘NMe 2 , with b. p. 139 — 140°/13 mm. The platinichlmb 
is oily, and the picrate has m. p. 108°. 

t-PhenoxyamyltriTnethylammonium iodide , OPh’[CR 2 ] 5 *NMe a I, has 
m. p. 185°, and its oily hydrweide when distilled yields phenyl 
amylenyl ether (Braun and Triimpler, Abstr., 1910, i, 26) and phenyl 
t-dimethylaminoamyl ether, OPh‘[CH 2 ] 5 *NMe 2 . The latter is a 
colourless oil with b. p. 149°/11 mm., and yields a picrate , m. p. 99°, 
Methyl €-benzoylaminoamyl ether and phosphorus pentachloride yield 
benzonitrile and methyl e-chloroamyl ether, together with ac-dichloro- 
pentane. When a mixture of the two latter compounds is boiled 
with an alcoholic solution of potassium iodide a mixture of the 
corresponding iodo-compounds is obtained, and these with trimethyl- 
amine yield kexametkylamylenediammonium iodide, 

NMe 8 I-[CH 2 ] 5 *NMe 3 T, . . ... 

and a small amount of c-metkoxyamyltrimethylammoniv/ffi wmte, 
OMe*[CH s ] 5 , NMe s l. The former is sparingly soluble in alcohol 
turns biown at 200°, and decomposes between 268° and 273°. The 
latter dissolves readily in alcohol, and has m. p. 123 — -124 . When 
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the hydroxide corresponding with the methoxy*salt is distilled, the 
products are methyl amylenyl ether and methyl e-dimethylaminoanyl 
liber, OMe-[CH 3 ] 5 ‘NMe s . 

( .Benzoylaminoamyltrimethyhunmonium hydroxide (Abstr., 1910, 
j t 820) has to he decomposed under reduced pressure, and gives a 
50 % yield of benzoyldimethylamylenediamine and a 40% yield of 

nenteDylbenzamide. 

The hydrochloride of aminoamyltrimetkylammonium chloride, 

HCl,NH'[CH 2 ] 5 'NMe 8 Cl, 

obtained by hydrolysing the corresponding benzoyl derivative with 
concentrated hydrochloric acid at 160°, formB hygroscopic crystals, 
and the platiniddoride forms red crystals, m. p. 218°. To obtain the 
hydroxide, the chloride is transformed into the sulphate by means of 
silver sulphate, and this is then decomposed with barium hydroxide 
; solution. Ammamyltrimethytammomum hydroxide is a sticky mat®, 
land when distilled under atmospheric pressure yields oj-dimothyl- 
caduverine and methyl alcohol, together with trimethylamine, water, 
and h’-pentmylamine. The unsaturated amine is a colourless oil with 
an intense odour, has b. p, 91 — 94°, absorbs water and carbon dioxide, 
and yields a plalinichloriile, C 10 H 24 N 2 PtOl 8 , in the form of red plates, 
in. p. 166° (decomp.). The aurichloriie sinters at 180° and has m, p! 
185°, and the benzeneeulphonyl derivative is oily and readily soluble in 
alkalis. The quaternary salt, trimethylpentenyhpimonium, iodide, 
CjH # NMe 3 I, has m. p. 195°. 

d-Phenylethyltrimethylammonium bromide (this vol., i, 35) is 
readily prepared from /3-phenylethyl bromide and trimethylamine, 
and the corresponding hydroxide decomposes into trimethylamine and 
styrene when its aqueous solution is heated on the water-bath 
(compare Preund, Abstr., 1899, i, 308; Pschorr, 1904, i, 767 ; 1905 
i, 590). 

y-Phenylpropyltrimethylammonium hydroxide (compare Tafel and 
Senfter, Abstr., 1894, i, 579) is more stable, and is decomposed when 
strongly heated, giving a 70% yield of phenylpropyldimethylamine, 
b. p, 225°, and a 28% yield of propenylbenzene, b. p. 169 — 171°. 

r-Phenylamyltrimethylammonium hydroxide (Abstr., 1910, i, 844) 
gives a 75% yield of e-phenyhmyUimethylamine, CH 2 Ph-[CH„],-NMe 2> 
as a colourless liquid with b. p. 134 — 135°; its picrale and platini- 
chlonde are both oily. A 20% yield of phenylamylene, 
CHjPh'OHj'CHj'CHICHj (?), 

is algo formed. It is a colourless liquid with b.p. 197—198°, Df 0-8851, 
and Bj 1-5064. The position of the olefine linking has not been 
settled. T T q 


The Asymmetric Cobalt Atom. I. Alfred Werner [with 
■ lj ; K ™ and E, Scholzb] (Aer., 1911,44, 1887— 1898),— Accord- 
j n g o the author’s co-ordination theory, compounds containing the 
“7* com plex radicles should give optical isomerides : (1) 

[C^D S I’ w *‘ eD C, and D occupy the corners of one of the faces of 
TO L. C. i. 


X X ■ 
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an octahedron. (2) [jj M D S ]’ when the ^“P 8 eombin «d with 1 
metal atom, M, take up the following' positions : 


c 

z_ 

I B 

1 / 

B 1 C 

\' \ 

D 

1 A 

A 1 D 

D 

In the second case it is not necessary for the groups C and D to 
be different, and one of the simplest cases would be when the groups 
CC and DD are replaced by ethylenediamine, giving compounds of the 

type pi en 2 . 

When the 

groups A and B are in the cis-position 

1- 

the two optical 
formulas : 

isornerides 

"i 

would be represented by the space 

/ 

/ 

4 / 

/ 

\ 4 \ 

\ \ 


J A 

A l"«" 


The compounds l-chloro-2-amminodiethylenediaminecobalt alts, 

91 „Co eu, X„ and l-bromo-2-ammine-diethylenediaminecobalt salts, 

HjN ‘ 1 

!l r „Coen 5 Xj, have been prepared and resolved into their optically- 
, -HgW 

active isornerides by means of i-bromocamphorsulphonic acid. The 
salts of the bromo-ammine aeries are the more easily resolved, because 
of the great difference in solubility between the isomeric d-bromo- 
camphorsulphonates. In both series the tf-bromocamphorsulphonate 
of the eJ-isomeride is the more sparingly soluble. 

The active compounds are very stable. The aqueous solutions of 
the bromides of the bromo-ammine series can be kept for a loDg time 
at theordinary temperature, or eve u heated just to boiling without under- 
going racemisation. The activity is also maintained when the bromine 
atom in the complex is taken out with silver nitrate, according to the 
equation : 

[^Co en 2 ]Br s + 3 AgNO, + H s O = [^Co en 2 J(N0 3 ) s + 3A g Br, 

showing that the aquo-amminediethylenediamiDecobalti-salts also 
give optical isornerides. No racemisation takes place when various salts 
are formed in the two series, as will be seen in the experimental part. 

The fact that such active compounds have been prepared shows that 
the distinction between valency compounds and molecular compounds 
can be maintained no longer. _ _ _ 7 

ii. ‘"X Am 


of 


Optically -active Chloro 

where Y = ^ ^Coen 2 J.— The starting point for the 
these salts was the racemic compound l-chloro- 2 -amminediethylene- 
diaminecobalti-chloride, g ^Coen 2 Jd 2 , which was 
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. juting acid-free 1 : fi-dichlorodiethylenedi&minecobalti-chloricle with 
10 a «i)trated ammonia. The green salt first dissolves and then the 
w ° to a mass of red crystals of the required salt. Forty 
8 ° ms of this salt were dissolved in 250 c.c. of water, and a solution of 
115 crams of silver d-bromocamphorsulphonate in 350 c.c. of water 
Jded After collecting the silver bromide, the filtrate, on keeping, 
j osits short, slender, red prisms. These are collected as soon as 
f Ited silky needles begin to form alongside them, and the filtrate, 
fter four to six hours, solidifies to a mass of these needles. The 
dormer compound consists of A-l-Moro-2-ammimdiethylenediamine- 
lahelliA-bromocampiorsulphmate , Y(O 3 S-O-C 10 H H Br) s , and after 
i ocrrstallisation from water forms flat, slender, prismatic crystals; 
j ' _ + (j 9 ' 5 ° and [M] 0 = + 592T4 0 , The latter compound is 1-1 -chloro- 
\.^ m minedielhylenediamineeobalti-A-bromocamphoreulphmate,aDA forms 
bluish-red, long, slender needles, with [n] c = + 3 1 ’25° and [Ml c = 
+ 302'1°. The A-bromide, YBr s , was prepared from the bromocamphor- 
sulphonate either by direct treatment with concentrated hydrobromic 
ijcid or else by forming the sparingly soluble dithionate , and triturat- 
ing that compound with concentrated hydrobromic acid. It forms 
cherry-red, small, leaf-like crystals, which have [a] c = + 43‘1° and 
[M] c = + 172'34°. The rotatory power was unchanged when the 
bromide was again obtained after being transformed successively into 
the dithionate, bromide, platinichloride, nitrate and bromide, neither 
did beating the solution to 70° alter the rotation. The l bromide was 
obtained in the same way as the A-bromide, and corresponded com- 
pletely with the latter in colour, shape of crystals, and solubility ; 
«]<,= - 43T° and [M] c - - 168'43°. 

Optically - active \-bromo - 2 - amminediethylenediaminewbaUi - softs, 
i f Br 

YXj, where Y = jjCo en s j, were prepared from 1 : 2-bromoammine- 


[dietlirlenediaminecobalti-bromide 


'G 




(1) Br r , 

J2) H s N Coe \ 
obtained according to the following two methods: (1) 1 : 6-Dibromo- 
diethylenediaminecobalti-bromide is moistened with water and 
treated with 1 : 1 ammonia at a low temperature until the green salt 
is completely transformed into reddish-violet : 


jfij Br Coe "*] Bl - + NH s=[: 


(1) Br 

(2) H,N 


Co en« Br„. 


(2) Ten gratu3 of tetraethylenediaminediaquotetroldicobalticobalto- 
sulphate and 30 grams of ammonium bromide are covered with water 
ind the mixture heated. A reddish-violet solution results, which on 
!0olingand saturating with sodium bromide deposits the required salt : 

[ en ! ^OHi'MOn^OH- 00 «“ 2 ](S° 4 ) 2 + 6NH,Br + 2H ] 0 = 
[Co(OH 2 ) e ]S0 4 + 3 ^ n Co en s jBr 2 + (NH 4 ) s S0 4 + 2NH 3 . 

The resolution of this salt by means of the d~ bromocamphorsulphonate 
ffas carried out in a manner similar to that described for the chloro- 
unmuie salt. The d-\-bromo-%amminedi6thyUnediamiiiecobaUi-d-bromO' 
M'mlphonate, Y(0 J S*0‘C 1() H ]4 Br) 2 , crystallises out first in the 
° m ^ ar ^> thick, long, reddish- violet needles ; [a]c = + 65-7 3 and 

x x 2 
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[M] c = +588-7°. Tie addition of sodium dithionate to the molt,, 
liquors gives a precipitate of a racemic dithionate ; this is collected, 
and further addition of sodium dithionate to the filtrate produces, on 
standing, a deposit of the active dithionate, which serves as the start, 
ing point for salts of the i-series. 

The A-chloride, YC1 2 , was obtained from the d-bromocainphor- 
sulphonate by treatment with concentrated hydrochloric acid, p 
forms dark reddish- violet, shining, flat crystals, and has [n] c = + 5o-fi D 
and [M]c= + 175-6°. The solution shows no signs of racemisatioc 
after keeping for six days. The d-iromtde, YBr { , was obtained 
similarly, using hydrobromic acid, and forms small, shining, dark 
violet needles; [a] c = +46-25° and[M] c = +201-65°. The 08% aqueous 
solution was not racemised when heated for a short time at the boiling 
point. The A-nitrate, Y(N O s ) 2 ,H s O, prepared from the bromocamphor. 
sulnhonate and fuming nitric acid, forms dark violet columns. It 
loses 1H.0 at 100°, and has [a]c= + 45'0° and [M] c = + 188°. 

The Ibromide, YBr s , was obtained as dark reddish-violet, needle- 
shaped crystals by treating the i-dithionate with concentrated hydro- 
bromic acid. It has [a] c = - 45° and [M]c= - 196-2 . T.S.P. 

Oxidation of the Amino-acidB. I. Glycine and Cystine. 
W. Denis (/. Biol. Chem., 1911,9, 365-374).— Glycine on complete 
oxidation with alkaline potassium permanganate yielded oxalic acid, 
carbon dioxide, ammonia, and nitric acid. If the oxidation "was 
incomplete, traces of formic aDd glyoxylic acids could he detailed. 
A modification of the existing methods for the preparation of cystine 
is described ; on complete oxidation it yields sulphuric, oxalic, acetic, 
and nitric acids, carbon dioxide, ammonia, and free sulphur; if the 

oxidation was incomplete, traces of pyruvic acid were found. 

\V. D, n. 

Action of isoButylamine and Di-tsnbutylarams on o-Bromo 
butyric Acid. Jean Niviere (Compt. rend., 1911, 152, 1673--1674). 
— a-Hvdroxybutyric acid is the only product when di-wobutylammt 
acts on o-bromobutyric acid. tsoButylamine reacts, forming iso- 
butylamino a-isobutylaminobutyrate. a.-noButylamimbutyne u , 
CLH.-NH-CHEt-COjH, occurs in pearly lamella, which subbrnsta 
decompose without melting. Heated in hydrogen chloride at 180-.W 
it does not form a piperazine derivative, but loses carbon i i 
yielding the corresponding secondary amine. The amino-acid 
hydrochloride, crystallising with l-5H a O, a plalmMoride ^ 
in red needles with 2H s O, decomp. 100—1 1 °, an 
morale, and copper and silver salts. The hydrochloride, p 1 

and picrate of the ethyl ester are uncrystallisable. 

Action of Oxalyl Chloride on Amines and Amides . ^Th- 
Bornwater (Proc. K. Akad. Wetensch. Amsterdam, 19 > ' • 

-Oxalyl chloride in ethereal solution at the ordinary tcmpera+ire 
with piperidine, oxalylpiperidide; with aniline, 4 

o- and m-nitranilines, the corresponding diamlides. W ith i. 
aniline in boiling benzene, oxalyldi-2 : 4-diDitroamhde resu 
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lvl chloride reacts directly in boiling benzene with the hydro- 
1 ^ * 0 f the amines, such as aniline and piperidine, also with those 


0 f the amino-acid esters. Of the latter, the following compounds 
e8ter ' C s 0 a (NH-CH 2 -C0 2 Et) 2 , m. p. 143“ 

Drdvbii^ykk^ tth y l est6r ’ 

°x" r 3 Oj0 2 (NH-CH 2 -00-NH-CH. 2 -C0 2 Et)„, 

lustrous leaflets, giving the biuret reaction, m. p. 260°. 
'omlvldi-diglycy¥y eine eth v l 6Ster > 

U J C ! 0 2 (NH-CH 2 -[C0-NH-CH 3 ]./C0 2 Et 2 , _ 
forming silky needles, giving a reddish-violet biuret reaction, 

10 As an example of the amino-derivatives of dibasic acids, the hydro- 
chloride of the diethyl ester of glutamic acid was found to give 

r.xdvlii-qlutaminic diethyl ester, 

3 Cj0 2 [NH-CH(C0jEt)-CH 2 -CH a -C0 2 Et] 2 , 

""lTuf author suggests the possibility of obtaining similar oxalyl 
compounds from polypeptides in general, and of the ultimate synthesis 
of the proteins, which, as shown by Schiitzenberger many years ago, 
all yield oxalic acid by resolution with barium hydroxide. 

With simple amides, oxalyl chloride yields in some cases carbonyl 
and not oxalyl derivatives. For example, with benzamide, di bonzoyl- 
carlmmide and with chloroacetamide, dichloroacetylcarbamidc, 

CO(NH-CO-CH 2 Cl) 2 , 

white needles, m. p. 1 71°, is produced, but benzanilide gives oxalyl 
diJmzanilide, C 2 0 2 (NPh-COPh) s , m. p. 210°. 

Ethyl urethane yields carbonyl diethylurethane, but methylethyl 
urethane gives oxalyldimethylethylurethane, G 2 0 2 (NMe’C0 2 Et) 2I m. p. 
67 c . Carbamide gives, in ether at the ordinary temperature, parabauic 
acid and, apparently oxalyldiureide, C 2 0 2 (NH'C0'NH 2 ) 2 , which is 
quite different from Grimaux’s compound (Abstr,, 1880, 105) wrongly 
termed oxalyldiureide in German literature. It is quite insoluble in 
the ordinary solvents, and gives no biuret reaction. 

a-Iiimothylcarbamide gives cholestropkan, but cw-dimethylcarbamide 
(in boiling benzene) gives carbonyldi-as-dimethylcarbamide , 
co<r NH-CO-NMe 2 , HO 
ws NH'CONMe 2 '2 2 ’ 

in beautiful prisms, m. p. 140°. J. D. K, 


Iodogorgonio Acid. Mabtin Henze (Zeitsch. physiol. Chem., 
1911, 72, 505— 506).— Polemical, A point of priority, Wheeler and 
Jamieson having claimed that they and not the author were the first 
to describe di-iodotyrosine as a decomposition product of iodogorgonic 
acid. W. D. H. 

Reduction of Potassium Oyanate with Hydrogen. A. P. 
b'uoFF (J. R ws , Phys. Chem. Son., 1911, 43, 650- 651).— When dry 
hydrogen is passed thi-ough a tube heated at 400“ in an electric 
iurnace and containing a platinum boat filled with potassium cyanate, 
he latter undergoes reduction to the cyanide. The reaction is 
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Apparently complicated by secondary reactions, since the loss in We ; ^ 
of the cyanate often exceeds the increase in weight of a calcinoi 
chloride tube situate at the far end of the tube. T. H. p 

Formation of Cyanates from Nitrites. A. P. Lidofp (/. 
Phys. Chem. Soc., 1911, 43, 651— 652).— If a mixture of sodium 
nitrite (5 grams) with 3—5 times the calculated quantity 0 f 
finely divided carbon (5 grams) is introduced, in small portions, into s, 
heated platinum dish or crucible, energetic reduction of the nitrite 
occurs, an aqueous solution of the fused mass no longer developing 
nitric oxide when shaken with mercury and sulphuric acid. It 9 
products formed are cyanate, a Bmall proportion of cyanide and 
sodium carbonate, together with other cyanogen compounds of an acid 
character. One of the latter forms a barium salt which is soluble i a 
a neutral solution, but is immediately deposited in shining scales on 
addition of a small quantity of potassium hydroxide ; when freshly 
prepared, this salt does not give any evolution of gas when treated with 
acid, but it darkens later and then yields with acids, “carbon acid” 
gas, the weight of which is rather less than that of carbon dioxide, 


Oxidation of Sodium Cyanamide and Cyanates with 
Hydrogen Peroxide and Alkaline Bromine Solution. A. P. 
Lidofp ( J. . Rugs. Phys. C hem. Soc., 1911, 43, 652 — 653). — By tie 
interaction of sodium cyanamide solution and a solution of bromine in 
sodium hydroxide, free from carbon dioxide, in a nitrometer, only 
about 15—25% of the nitrogen is evolved. Decomposition of the 
alkaline solution with phosphoric acid results in the development oi 
“ carbon acid " gas with a small admixture of hydrogen bromide 
A 5% solution of sodium cyanamide was oxidised by hydrogen 
peroxide, the latter being added first in the cold and finally on boiling 
until the solution, which originally gave a yellow precipitate of lead 
cyanamide with lead acetate, gave a pure white precipitate. On boil- 
ing the liquid, a distinct smell of ammonia was observed. To the 
cooled liquid, lead acetate was added as loDg as a precipitate w»s 
formed, this being then washed with water, alcohol and ether. The 
lead salt weighed 12 grams, and the gas evolved with potassium 


hydroxide, 1'902 grams. 

When potassium cyanate and an alkaline solution of bromine are 
allowed to react and barium chloride is added to the liquid, a 
precipitate is obtained which, with phosphoric acid, gives *9““^ 
of “carbon acid" gas, D872— 1'915, corresponding closely with tto 
obtained from the cyanamide ; similar results are obtained when » 
oxidation is effected by hydrogen peroxide. 

The conclusion is drawn that, under the above conditions, 
cyanogen group undergoes oxidation to oxycyanogen, ^ ^ p 


Constitution of Prussian Blue. Arxaldo Brioni (Boil 
Farm., 1911, 50, 165-169).-Polemic*l. The author fun* 
arguments and experimental evidence against, the view put iW* 
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• an( j p.evello (Atti VI Congr. Chim. appl., 1906) that Prussian 
, • be regarded as a ferrous or ferrous potassium salt of an 

oxyfeiTohydrocyanic acid. E. V. 8. 

- baitinitrites. Arthur Rosenheim and Abraham Garpunkf.l 
jjjl 44 , 1865 — 1873).— The authors show that the complex 
baitinitrites previously investigated by Rosenheim and Koppel 
® . -tr 1898, ii, 430), and salts of a eobalt-3-hydroxo-3-nitrite anion 
' died' by jj 0 faiaan and Buchner (Abstr., 1909, i, 775) belong to 
the same class. Two cobalt-3-guanidinium-3-hydroxo-3-nitrites have 
. b een obtained, these probably being isomerides, as predicted by 
Werner’s theory, and the first or their kind. Furthermore, a new 
class of compounds, the cobalt-2-acetylacetonato-2-nitritea, has been 

^‘(l^alt-S-hydroxo-S-nitrites . — When a concentrated solution of 
cobaltr3-sodium-6-nitrite, Na 3 Co(N0 2 ) 3 , to which an equimolecular 
nroportion of guanidine carbonate has been added, is evaporated over 
sulphuric acid, amber-coloured, tabular crystals are obtained, having 
th c composition (CN 3 H 6 ) 2 Na[Co(N0 2 ) M ], which show all the 
reactions of the cobalt-6-nitrites. When 3 mols. of guanidine 
carbonate are used to 1 mol. of the cobaltinitrite, a deep red solution 
results, from which garnet-red, shining crystals, having the composi- 
tion (CN 3 H,),[Co(OH) 3 (NO ! ) 3 ], are obtained. They agreo, in all their 
properties, with the crystals described by Hofmann and Buchner as 
having the composition (CN 3 H e ) 2 Na[Co(0H) 3 (N0 2 ) 3 ], but do not 
contain sodium. 

The mother liquors from the garnet-red crystals givo a further 
deposit of dark brick-red needles, having the formula 
(CN 1 H 5 ) s [Co(OH) 3 (NOj) i ], 

and agreeing in properties and composition with the compound 
previously obtained by Hofmann and Buchner. 

The two compounds of the same composition (garnet-red crystals = A ; 
brick-red = B) differ in appearance, solubility, and some precipitation 
reactions. With a solution of thallous nitrate, A gives immediately a 
microcrystalline, cinnabar-red precipitate, having the composition 
Tl 2 H[Co(OH) B (N0 2 ) 3 ], whereas B, after a few minutes, deposits 
brownish-red crystals of the formula Tl 2 (CN s H 6 )[Co(OH) 3 (N0 2 ) 3 ]. 

The zinc salt, previously prepared by Rosenheim and Koppel 
(loc. c&), is now found to have the formula 

ZnH[Co(OH) 3 (N0 2 ) 3 ],4H 2 0 ; 

with thallous nitrate the solution deposits the above-mentioned 
cinnabar-red thallium salt, proving that the zinc salt belongs to the 
cobalt-3-hydroxo-3-nitrites. The silver salt has the formula 
Ag s H[Co(OH) s (N0 2 ) 3 ]. 

Cobalt-%-hydrwc<hi-niirite8.—' The strontium salt, 
SrH[Co(0H) 2 (N0 2 ) 4 ],4H 2 0, 

is the only one which has been obtained pure. It is prepared by 
leading nitrous gases into a cooled suspension of cobalt carbonate and 
strontium carbonate, and forms small, garnet-red prisms, which are 
unstable as such, and in solution, nitrous acid being liberated. . 

Cofolt '2-(^ylaMtonato-2-ntiriUs . — When concentrated solutions of 
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sodium acefcylacetonate and sodium cobalfcinitrite are mixed and kept, 
purple-red crystals are deposited, having the composition 

Na[Co(C J H ? 0 J ),(NO,)J,5H,0, 

which lose 5H 2 0 in a vacuum over sulphuric acid. The anhydrous 
salt is also obtained as slender, bright-red needles, when the solution 
crystallises at 30°. The aqueous solution gives characteristic 
precipitates with salts of the alkali metals, of thallium aud of silver. 
The potassium salt, K[Co(C 5 H 7 0 2 ) 2 (N0 2 ) 2 ],H 2 0, forms hair-like, light 
brownish-red needles ; the ammonium, caesium, and rubidium salts 
are similar in appearance to the potassium salt. The thallium salt, 
T1 [Co(0 5 H 7 0,) s (N 0 8 ) 2 ], forms a microcrystalline, brownish-yellow 
precipitate'. Dilute solutions of the sodium salt give, with silver 
nitrate, reddish-brown, shining needles of the composition 
Ag[Co{C 5 H 7 0 2 «N0 2 ) j ], ; 

whereas a saturated solution gives a dark yellow precipitate of the 
composition Ag 2 [Go(C 5 H 7 0 2 ) 2 (N0 2 ) s ]. 

A solution of the sodium salt, on being boiled, deposits deep green 
crystals, together with brown, flocculent decomposition products. The 
crystals are soluble in ether, and consist of cobaltiacetylacetonate, 
Co(C 5 H 7 0 2 ) 3 . When sodium acetylacetonate is added to the mother 
liquors from which the salt Na[Co(C 5 H 7 0 2 ) 2 (N0 2 ) 2 ] has crystallised, 
bright red, hair-like needles having the composition NafCofCjH-O,),] 
are obtained. This compound gives the colour reaction of acetyl- 
acetone with ferric chloride, whereas the complex cobalt-2-acetyl- 
acetonato-2-nitritea do not. 

Other 1 : 3-diketones, such as benzoylacetone, as also acetoacetie 
ostor, give compounds analogous to those obtained with acetylacetone. 

Zinc and cadmium acetylacetonates, Zn(C 5 H 7 0 2 ) 2 and Od^H.O,),, 
were obtained as white needles by the action of sodium acetylacetonate 
on zinc and cadmium sulphates respectively. T, S. P. 

Synthesis of Pentamethylenediguanidine. Otto Kirns 
(. Zeitsch . physiol. Chan., 1911, 72, 484— 485). — When an aqueous 
solution of pentamethylenediamine is left in contact with a large 
excess of cyanamide for seventeen days in a desiccator at the ordinary 
temperature, the solution then treated with sulphuric acid and silver 
sulphate, then neutralised with barium hydroxide aud filtered, and the 
filtrate saturated with barium hydroxide, a precipitate is obtained, 
which, after treatment with sulphuric acid and hydrogen sulphide, 
yields pentamethylenediguanidine sulphate. This forms we 
developed crystals, sparingly soluble in water, and is not molten 
at 300°. 

The aurichloride, C 7 H 18 N 6 ,2HAuC 1 4 , crystallises well, and has m. p. 
161°. Tbe structural formula suggested for the base is 

ch 2 [ch 2 -oh 2 -nh-c(nh 2 ):nh] 2 . . 

The reaction between cyanamide and pentamethylenediamine is 
quite different from that between cyanamide and tetramethylenediamme 

(Kossel, Abstr., 1910, i, 655). J - 

Relations between Certain Derivatives of Oxygen and of 
Nitrogen. Angelo Angeli (AM It. Accad. Lincei, 1911, m» ' 
i, 625—627. Compare Abstr., 1910, ii, 844, 948 ).— Harries (Abstr, 
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1910 i, 607) has shown that the action of ozone on an oxime results 
t h’ e formation of an ozonide, which baa a ring structure, and which 
be resolved into a ketone and nitric acid. The latter contains 
the grouping ON(OH)*0 in place of the 0*0*0 grouping of the ozone. 
Uitric acid can further be transformed into the amino-compound, 
0*N{NH 8 )*O, which readily loses a molecule of water, giving nitrous 
oxide, N*N*0, two of the oxygen atoms of ozone now having been 
enlaced by nitrogen atoms. Then, by the action of ammonia in the 
Lrm of its sodium derivative, nitrous oxide is converted into hydrazoic 
10 Q N 

acid, the total change from ozone being : T>0 jp>NH. These 

t w0 extreme terms of this series of changes exhibit considerable 
similarity. Thus, they are both formed with absorption of heat and 
are explosive, and both are poisonous and have suffocating odours. 
Both react with compounds having multiple linkings, ozone forming 
ozonides and hydrazoic add the analogous triazoles : 

CH:CH + N s H = N<nS T. H. P. 

Hydroaromatie Qompounds. Hydrocarbon, 0 3 H,,, of the 
Semibenzene Series. Karl Auwers and Karl MOller (S«r., 1911, 
44, 1595—1608). — The previously desgribed semibenzene derivatives 
,11 contain chlorine, whilst hydroaromatic ketones unite with 
hydrogen and form phenols with the elimination of methylene chloride 
when attempts are made to prepare semibenzene derivatives from 
them. The alcohols obtained from these ketones by tho Grignard 
reaction behave differently. 

The alcohol, OH-CMe<^:^>CMe'CHCl s , is converted on 

treatment with sodium and moist ether into 1:1: i-trimethylcycio- 
^■kxadiene-i-ol, although the yield is unsatisfactory, and this is readily 
converted into 1 ; \-dimethylA-methylenecyc\o-^-hexadxene, 

CH s :C<™ ; : ^>CMe 2 . 

The alcohol, trimthylcjcfoh&caditnol, crystallises in colourless, lustrous 
needles, m, p. 43—44°, b. p. 169 — 170°/760 mm., and is characterised 
by the fact that when pure it distils without decomposition. On the 
other hand, it is very sensitive to acids, and even pure preparations 
decompose slowly on keeping. Strong and weak acids and acid salts 
all bring about the decomposition to the hydrocarbon, which, being 
insoluble in water, has its presence made evident by the aqueous 
solution of the alcohol becoming cloudy, 

The physical constants of the new hydrocarbon are compared with 
those of the isomeric benzene derivatives mesitylene, i^-cumene and 
p-methyletbylbenzene. Owing to the ease with which it undergoes 
polymerisation or rearrangement, the purification is a matter of great 
difficulty ; it is best accomplished by rapid distillation in steam under 
reduced pressure. 

The hydroaromatic hydrocarbon has a lower density, Df 0*839, than 
its aromatic isomerides. Spectrochemically the high exaltation of 
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the specific refractive and dispersive powers of the hydrocarbon is 0 ( 
interest. 

Unlike the chlorinated semibenzene, the hydrocarbon is only slowly 
changed by heat even at 160°, and the products are mainly eondensa 
tion products, Df 0-8837, < 1-51209. 

Aromatic products were obtained by distilling the methylene deriv- 
ative in hydrogen under reduced pressure, amongst which f-cumene was 
identified. It is undecided whether this is formed during distillation 
or at the time of decomposition of the hydroaromatic alcohol. The 
methylene derivative is immediately oxidised in the cold by potassium 
permanganate ; it unites with bromine, but a mixture of products is 
formed. Several hydrocarbons are formed on reduction with sodium 
and moist ether. E, P. A . 

Old and New Benzene Formulae. Israel Lifschitz (Zeitich. 
angew. Chen., 1911, 24, 1153—1161). — An account of the various 
structural formula which have been put forward for the benzene 
molecule. The author favours Werner’s formula, but considers that 
it will be possible to combine it with that of Stark in such a way that 
all the various reactions and phenomena can he accounted for. 

T. S. P, 

Bromination of cycloHexane. F. Bodroux and Felix Tabouhi 
(Bull. Soc. chim., 1911, [iv], 9, 592—594. Compare Markownikof. 
Abstr., 1898, i, 637).— In diffused sunlight bromine acts extremely 
slowly on cycfohexauo at its boiling point, but in direct sunlight the 
boiling hydrocarbon decolorises bromine rapidly, forming ci/c/ohexyi 
bromide and some polybromo-derivatives. In quartz vessels aud exposed 
to ultra-violet rays from a mercury lamp, the hydrocarbon does not 
react with bromine. cycfoHexyl bromide at the boiling point, 162°, 
reacts with bromine, forming some dibromocyriohexane,b. p. 144 — 145°/ 
100 mm., which is probably the 1 : 2-isomeride. T. A. H. 

Additive Compounds of m-Dinitrobenzene. Pieter v as 
Romburgh ( Pros . A\ Akad. Welensch. Amsterdam , 1911, 14, 46 — 47). ■ 
A solution of m-dinitrobenzene in aniline deposits on eooling red 
crystals, m. p. 41—42°, losing aniline on exposure to air. Similarly, 
dimethyl-p-toluidine yields a black, unstable compound, m. p. 43". 
With a-napbthylamine in alcoholic solution are produced red needles, 
m. p. 67°. Similarly, dimethyl-jS-napbthylamine gives dark red needies, 
m. p. 52 — 53°. Tetramethyl-m-phenylenediamine yields a very dark 
garnet-red substance, m. p. 58°. With benzidine are obtained black 
crystals, m. p. 128°, decomposed by hydrochloric acid. All the fo» 
going compounds contain an equal number of molecules of amine and 
dinitrobenzene. 

4 : 4'-TetramethyldiaminodiphenyImethane gives garnet-red plates or 
crystals, m. p, 7 6°, containing 2 mols. of amine per mol. of dinitrobenzene, 

4:4'-Tetramethvldiamidobenzophenone in alcoholic solution gives 
red plates, m. p, 91°, containing 2 mols. of dinitrobenzene per mol of the 

base, ' J - D ' R ' 
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Indene Series. KddouWeissoeebee^w., 1911,44,1436— 1448), 
[With F. Kbaft.]— i-Alkyl derivatives of indene (compare Marckwald, 
Abstr., 1900, i, 434) can be prepared by the action of alkyl halides on 
aalioindene (Abstr., 1909, i, 219). As a rule, not readily volatile 
tarry products are also formed. With benzyl chloride and toluene a 
30 % yield of 1-benzylindene is obtained. It has b. p. 186°/18 mm., 
and crystallises from alcohol in yellow prisms, m. p. 33 — 34°. 

[With P. Brehme.]— DUndene, C ]S H ]6 , can be obtained by boiling 
indene for ten to twenty-four hours with its own weight of glacial 
acetic acid ; it has b. p. 235 — 245°/16 mm., and crystallises from 
glacial acetic acid in nodular masses, m. p. 51°. It is stable towards 
oxidising agents, and a quantitative yield can also be obtained by 
boiling indene for fifteen hours with syrupy phosphoric acid. 

[With M. Vogel, A. Dombrowsky, and F. Kbaft.]— A 75% yield of 

indene-l-carboxylic acid, CH«^^£>CH-C0 2 H, is obtained by 

passing dry carbon dioxide into the fused sodium indene from heavy 
benzene, and a theoretical yield by passing carbon dioxide into a 
xylene suspension of the finely divided sodioindene. It crystallises 
from toluene in needles, m. p. 156—157°, has b. p. 193 — 195°/12 mm. 
(compare Grignard and Courtot, this vol., i, 538), and differs entirely 
from the acid described by Perkin and Riivay (Trans., 1894, 66, 238). 
It combines with bromine slowly, and the additive compound has m. p. 
136-137° (decomp.). The methyl ester, 0 n H,„0 2 , is a pale yellow oil, 
b. p. 153 — 154°/23 mm., with a fragrant odour; the ethyl ester has 
b. p. 164°/24 mm. When heated for several hours at 180° in an oil- 
bath, the acid yields di indenedicarboxylic acid, C so H 1{ 0 4 , which 
crystallises from boiling glacial acetic acid in compact needles, m. p. 
265“ (decomp.). 1 

[With P. Bkehmk.] — Chlorohydroxyhydrinderie (Spilker, Abstr., 
1893, i, 519) is readily obtained by the addition of hypochlorous acid 
prepared by Wohl and Schweitzer’s method (Abstr., 1907, i, 194) to 
indeue- 

Dihydroxyhydriodene, C # H 4 <^(°_^>CH-OH, obtained by heat- 
ing the chlorobydroxy-derivative with potassium acetate and acetic 
anhydride and then hydrolysing with potassium hydroxide solution 
(D 1-3), crystallises from water in brilliant needles, m. p. 158°. The 
products described by Spilker, m. p. 120°, and by Heusler and 
Mueffer, m. p. 98-99° (Abstr., 1899, i, 365), are evidently impure, 
the glycol yields /3-hydrindonc when warmed with dilute sulphuric 
acid. r 

1 -Qhiorohydrindme, C S H 4 <™^>CH S , is readily formed by 

passing hydrogen chloride into well cooled indene, and forms a colour- 
ess oil which reacts with the greatest readiness with water, yielding 
indene 1-hydroxyhydrindene (compare Konig, ibstr., 1893, i, 587), 
?. n ^Jwindyl ether. 1-Hydroxyhydrindene is odourless and crystal- 
isea with great readiness. The methyl ether, C 9 H 9 -OMe, prepared by 

6 ac toon of sodium metboxide on the chloro- derivative, is a colour- 
888 oi with b. p. 98°/10 mm., and has au intense odour of acetal. 
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The ethyl ether , C u H 14 0, has b. p. 106— 109°/ 16 mm. p and 1-a cetoxy. 
hydrindene, C n ll 12 0 2 , has *>• P- 135 °/ 15 mm. or 241° under atmo8ph er i c 
pressure. 

1 -Hydrindyl ether , (C 9 H 9 ) 2 0, crystallises from alcohol and has m p 
51—53°. J.J.S. 

Ketens. XXIII. The Reactivity of Halogen Atoms 
Towards Metals. Hermann Staudinger, Karl Clar, and E. Czako 
(Ber., 1911, 44, 1640— 1647).— The authors have investigated the 
behaviour of several halogen derivatives of methane, and of beiuy[ 
chloride, benzylidene dichloride, w-chlorodiphenylmethane, ben zotri- 
chloride, di-w-chlorodiphenylmethane, and. tu-chlorotriphenyl methane 
towards zinc in ethereal solution, and 6nd that the removal of halogen 
takes place readily only in the case of the three compounds last 
mentioned. From these observations the conclusion is drawn that the 
substitution of hydrogen by phenyl or chlorine increases the reactivity 
of the halogen atom. The influence exerted by the chlorine atom is, 
however, less than that of the phenyl group. 

The entrance of substituents into the phenyl groups considerably 
modifies the reactivity of the chlorine atoms in di-w-chlorodiphenyl. 
methane. Whilst di-w-chloro-4 : 4'-dimethoxydiphenyl methane reacts 
with zinc even more vigorously than di-w-chlorodiphenylmethane, 
di-w-cblorodiphenylmethane-4 : 4'-dicarboxyl chloride and methyl di-m- 
chlorodiphenylmethane-4 : 4'-dicarboxylate are without action towards 
this metal. 

Attention is also called to the fact that acyl chlorides do not react with 
zinc in ethereal solution, and, therefore, contrary to the usual view, 
the chlorine atom must be firmly combined with the carbonyl group, 
A similar behaviour is exhibited by many other halogen compounds, 
in which the halogen is attached to an uDsatuvated carbon atom. The 
apparent mobility of the chlorine atom of acyl chlorides is due, nob to 
its feeble attachment, but to the presence of the unsaturated carbonyl 
group, which readily combines with water, alcohol, and amines. 

The interaction of acyl chlorides with these compounds is repre- 
sented by the following scheme ; 

R-COC1 + H«R' OH-CRR'Cl R-COR' + HCl. 

It is also found that acyl chlorides do not react with magnesium 
to give Grignard compounds, and this is explained by the chlorine 
atom being firmly combined with the carbonyl group. 

The method previously described (Staudinger, Abstr., 1908, i, 651) 
for the preparation of aldehydes by the action of magnesium on 
imino-chlorides has been extended to isobutyrophenylimiDO-chloride, 
diphenylacetophenylimino-chloride, and triphenylacetopheoylinuno' 
chloride, but in no case could a reaction either with magnesium or 
with zinc be induced. The halogen atom of imino-chlorides is, there- 
fore, firmly attached to the C!N group, and its apparent mobility in 
many reactions is referred to the intermediate formation of additive 
compounds, according to the scheme : 

R-CCKNPh + H.R' -> CRR'Cl'NHPh > R-CR'INPh + HCl. 
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The greater reactivity of imino-chlorides, as compared with acyl 
hlorides, towards alcohol, water, and amines is duo to the greater 
additive power of the CCN group. 

Oi- w-chlorodiphenylmethane reacts vigorously with zinc iu ethereal 
lution yielding a/?-dichlorotetraphenyletbane, CPb 2 Cl’CPh 2 Cl, 

J ^, er ’ w ith tetraphenylethylene ; if the mixture is heated, tetra- 
heuylethylene is the sole product. Accprding to the authors, 

P c jjio r odi phenyl methyl is formed as an intermediate product in the 
reaction, but attempts to convert this into a peroxide by the passage 
of oxygen into the mixture during the reaction proved unsuccessful. 
Pi-u-chlorodiphenylmethane yields with zinc chloride a yellowish- 
green additive compound. 

8 When treated with zinc in ethereal solution, benzotrichloride gives 
tolane dichloride (a/3-dicbloro-s-diphenylethylene). 

Di-u-cidoro-i : i'-dimethoxydiphenylmetkane, obtained by the action 
of oxalyl chloride on dimethoxybenzophenone, has m. p. 101 — 102°, 
and gives with zinc chloride and mercuric chloride in ethereal solution 
red additive compounds, which are decomposed by water, yielding the 
original ketone. It reacts with zinc or mercury in ethereal solution, 
yielding 4 : 4' 1 4" : i"'-tetramethoxytetraphenylethylme. 

Methyl di-u-cldorodiphenylmethane-i : 4 ' -dicarboxylate, 
CCl 2 (C«H 4 -C0 2 Me) 2 , 

prepared by the interaction of phosphorus pentacbloride and methyl 
benzopbenone-4 : 4'-dicarboxylate, crystallises in colourless needles, 
m. p, 73°. 

'woButyropkenylmino-chloride , CHMe 2 *CCUNPh, prepared from 
phosphorus pentachloride and tsobutyranilide, is a colourless liquid, 
b. p. 102— 104°/11 mm. 

Diphenylacetylpkenylimino-chlorid e, CHPh 2 *COKNPb, forms colour- 
less crystals, m. p. 90 Q . 

Triphenylacetylpfienylimino-chloride, CPh 3 -CCl!NPh, has in. p. 1-32°. 

F. B. 

Hydrogenation by means of Calcium and Alcohol. Pierbe 
Breteau (Bull. Soc. Ghim.y 1911, [iv], 9, 585— 586, and /. Pkai'm. 
Ckirn., 1911, [vii], 3, 580 — 582). — The process depends on the 
utilisation of a reaction recorded by Doby (Abstr., 1903, i, 546), 
in which calcium reacts with ammonia to form hydrogen and calcium 
amide, the latter being then decomposed by alcohol, giving calcium 
ethoxide. The application of the method to phenanthrene, which 
is not reduced by calcium and alcohol alone, is as follows : Fifteen 
grains of calcium filings are placed in a litre flask provided with 
a reflux condenser. To this are added 5 giams of phenanthrene in 
200 c.c. of alcohol, and the mixture is heated to boiling. Dry 
ammonia gas is then led into the mixture, and the flame extinguished 
as soon as hydrogen begins to be evolved. After the calcium is 
dissolved, the solution is boiled during one hour and then acidified 
with dilute hydrochloric acid. On cooling, tetrahydrophenanthrene 
separates as an oil, and may be separated and purified by distillation. 

T. A. H. 
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Phenanthrene Series, XXXfr Nltro- andAmfno.phet, 
anttmoee. Jbmot Semin* and Bomb Hmitli ($*., 1911, ^ 
14&8-t 150S),— l-Nitrophenantbrene has not jet been prepared. Tie 
tear other poseible iseurerides are produced by tl» addition of , 
mixture of acetic, anhydride and nitrio acid, D l - 45, to a solution of 
phenanthrene in hot glacial acetic acid. The separation of the f 
compounds necessitates a tedious fractional crystallisation from alcohol 
whereby 60% of pure '9-aitrophenanthrene, 8% of pure 3-r.itrr> 
pheuan throne, and 20% each of approximately pure iniinpltaun- 
threne, m. p. 99°,'knd Cnitropkenanthrene, m. p. 80—82°, are obtained 
the yields being calculated on the crude nitropheoantbrenes ; a 
small amount of 2-nitrofluorene, produced from a trace of fluorene in 
the phenanthrene, has also been isolated. 2-Nitrophenanthrenc 
crystallises in pale yellow rosettes, and yields 2-nitrophenanUm. 
quinone when oxidised by chromic and acetic acids. 4-N it.rophon. 
anthrene crystailisee in yellow needleB, and is oxidised to 4-nitrophen- 
anthr&quinone. 

A methyl-alcoholic solution of 9-nitrophenanthrene is reduced 
by zinc dust and methyl-alcoholic ammonia, yielding two modification) 
of 9-aminophenanthrene, which are separated by crystallisation from 
alcohol. The less soluble a-form, m. p. 137—138°, which ia the 
principal product, has been described by Schmidt and Strobel (Abatr, 
1903, i, 691). The /3-modification, m. p. 104°, forma a benmyl 
derivative, m. p. 199°, identical with that obtained from the 
a-modification, yields 9-pbenanthrylphenylcarbamide with phenyl- 
carbimide much more slowly than does the a-modification, and is coa- 
verted into the a-modification by acetylation and subsequent 
hydrolysis. The suggestion is made that the isomerism of the 
two modifications is due to the different distributions of the double 
linkings in the phenanthrene nucleus. In large quantities, 9-nitro- 
phen&nthrene is reduced most conveniently by tin and hydrochloric 
add. 9-Aminophenanthrene fortes a picrolmalt, 
m. p. 230—231° (decomp.), and a perchlorate, m. p. 186°. 

h-Aminophenanthrene, m. p. 105°, obtained by redudng 4-nitro- 
phenanthrene with stannous chloride and acetic acid, does not exist in 
two modifications, and forms a hydrochloride, piarate, m. p. 216° 
(decomp.), pierolonate, m. p. 195°, decomp. 232°, benzoyl derivative, 
m. p. 224°, and acetyl derivative, m. p, 190°; with ethereal phenylcarb- 
imide, it yields e-phmylAphenanthrylcarbamide,C 1 fi^ , 'Sil‘CO-'SB.?\ 

m. p. 219 — 220°, resolidifying and subsequently melting at 279—280°. 



of Graebe’s tsoChrysofluorene with Dihydro 
benzan throne. Roland Scholl aDd Chbistus 

Serb (Be r., 1911, 44, 1671—1674). — Graebes 

“ ieochrysofluorene " (Abstr., 1894, i, 336 ), obtained 
by pyrogenic synthesis from 1 -benzylnapbthalene, has 
the formula C 1? H ]4 , and not C 1} H U . After purifica- 
tion by means of the picr&te, it has m. p. 79— < S' 6j 
and is identical with dihydrobenzantbrene (annexed 
formula : see this vol., i, 676). The red oxidstion 
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_j ac t described b? Qraebe is probably a mixture of benzantbrone 
^lanthraqaiBQOO-I-oarboxyUa'wii. F. B. 


New Method of Preparation of Benzylamine and Hexa- 
ivdrobeneyl® 111 * 0 ® - Paul Sabatier and Alphoxs? Mailer (Compt. 
•ad 1911i 103i. 1W — 162).— The authors' method of preparing 
irninea fro® aliphatic alcohols (Abstr., 1909, i, 292) has been applied 

testing the vapour of benzyl alcohol and ammonia in the presence 
J thorium dioxide ; at 330°, benzylamine is the chief prodnct ; at 
jjO— 380°, dibeozylamine. In practice, a resinous hydrocarbon is 
gradually deposited on the oxide, and the reaction must be interrupted 
from time to time in order to revive the catalyst by heating it at a 

dark red heat in the air. _ , 

When the vapour of the benzylamine produced by this method is 
passed, together with hydrogen, over nickel at 170—180°, considerable 
quantities of ammonia and toluene are formed, but also a fairly good 
yield of hexahydrobenzylamine is obtained, identical with that 
obtained by Ddmianoff. The experiment fails with benzylamine 
produced by other methods, probably owing to traces of impurities 
which destroy the activity of the catalyst. C. 8. 


Preparation of Sulphonated Naphthalene Derivatives. 
Kalls k Co. (D.R.-P. 233934). — When naphthalenepolysulphonic 
acids are boiled with zinc dust in aqueous solution (preferably in the 
presence of alkali or ammonium chloride), the sulphonic groups which 
would be attacked in the case of an alkali fusion are eliminated and 
replaced by hydrogen. By this means a-naphthylamine-3 : 6 : 8-tri- 
Hulphonic acid yielded the 3 : 6-disulphonic acid ; a-naphthylamine- 
4:6: 8-trisuIphonic arid, the 4 : 6-disulphonic acid ; a-naphthylamine- 
3:5: 7-trisulphonic acid, the 3 : 7-disul phonic acid; a-naphthylamine- 
2:5 : 7-trisulphonic acid, the 2 :7-disulphonic acid ; /J-naphtbylami.ne- 
3:6: 8-trisulphonio acid was converted into the 3 : 6-disulphonic acid ; 
a-naphthol-3 : 5 : 7-trisulphonic acid into 3 : 7-disulphonic acid ; a-naph- 
thylamine-3 :8-disulphonic acid into 3-monosulphonic acid ; a-naphthyl- 
amine-4 ; 8-disulphonic acid yielded naphthionic acid ; /3-naphthyl- 
amine-4 : 8-disulphonic acid a mixture of the 4- and the 8-monosulphonic 
acids ; and a-naphthol-8-amino-4 : 6-disulphonic acid, the a-naphthol- 
8-amino-6-sulphonic acid. F. M. G. M. 

Preparation of Sulphonated Aromatic Ammonium Com- 
pounds. Badiscbi Ahilih- k Soda-Fabbik (D.R.-P. 233328).— The 
sulphonation of aromatic quaternary ammonium bases yields crystalline 1 
wmpounds soluble in water, which probably have the constitution of 
inner anhydrides, 

Phmylmphih$7nethyldimelhylwmmonium chloride , m. p. 124°, pre- 
from dimethylaniline and w-chloro-^methylnaphthalene, yields 
& Cr ystalline sulphonic arid. 

Phmylbcnzyldimethylammonium hydroxide sulphonic anhydride, 
iwge, colourless crystals, is obtained by treating a cooled solution of 
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phmylbmx^imethylaminoniwn chloride in concentrated wilph^j. 
acid with turning acid (23%30 8 ), andheating the mixture at 26— 390 . 
when aeid containing 70% SO, is employed, * somewhat soluble 
dimlpkonic add is 'produced. ' 

When the phinylbmzyldimethylammonium hydroxide sulpha 
anhydride prepared from benzyl chloride and dimethylaniliue.^. 
Bulphonic acid is sulphonated/an isomeric disulphonic acid is obtained 

F. M. G. M. ‘ 

The Influence of the Medium and of Light on the Kate of 
Decomposition of Quaternary Ammonium Salte. 
Wkdkkind, F. Pa 8 chke, and, in part, W. Mayeb (Bor., 1911, 44 
1406—1415. Compare Abstr., 1908, i, 723).— 1 The racemiBation of 
d'phenylbenzylmethylpropylammonium bromide in chloroform and ia 
chloroform mixed with other solvents has been studied. 

The addition of 20% of a hydroxylic compound, such as methyl of 
ethyl alcohol, retards racemisation, as does acetone, whereas benzeno 
and carbon disulphide favour decomposition. Solutions of phenyl- 
benzylmethyletbylanamonium bromide in mixtures of ethyl alcohol and 
chloroform, or of ethyl alcohol and ethylene dibromide, have smaller 
electrical conductivities than solutions of the same concentration in 
ethyl alcohol alone. 

The fact that the racemisation is less in hydroxylic solvents 
is probably due to the fact that in such solvents the salts are 
largely ionised, and that for racemiBation (thermal dissociation) 
complete molecules are necessary. Labile salts, such as J-phenyl- 
benzylmethyl (methylanilinoethyl) ammonium iodide (Wedekind and 
Mayer, Abstr., 1909, i, 186), can undergo decomposition in ionising 
media, but the reaction here is less- rapid than in such solvents as 
chloroform. The reaction has been studied by both polarimetiic 
and electrical conductivity determinations, and the results indicate 
that autoracemisation is to be attributed to a decomposition into 
tertiary amine and alkyl halide: C^Hf’NMePh’OHg'CHj’NMePh + 
r C 7 H 7 -NMePbI*CH«*CH 2 -NMePh ^ C 7 H 7 I + 
NMePh*CH 2 *CH 2 *NMePb. 

In determining the molecular conductivity it was noticed that the 
value foV this fell to a minimum after about 103 hours, and then 
increased again, until after 1650 hours the original value was again 
reached. This is probably due to the fact that the benzyl iodide 
formed reacts with the solvent alcohol, forming hydrogen iodide and 
benzyl ethyl ether (compare Halbao, Abstr., 1909, i, 627). Ihe solid 
quaternary ammonium iodide also decomposes when kept, it loses in 
weight, owing to evolution of benzyl iodide, and its optical activity 
diminishes from - 95 98° to - 91*07° after 230 days. 

The accelerating' influence of light on the racemisation 0 
quaternary ammonium salts appears to be of a purely thermal an 
non-actinic nature (compare Abstr., 1906, i, 419). .. 

When a solution of d-phenylbenzylmethylallylarnmonium hydros 
in chloroform and a little alcohol is kept for forty-eight hours, a s g 
diminution in the rotation is observable (compare Abstr., 190*V l > . ^ 
This is attributed, not to the decomposition of the base itself* bu 0 
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ll amount of quaternary chloride forlned by idle reaction of the 
^ with the chloroform. J. J. S. 

Preoaration of HydroxyphenylethyldialkylamineB. Farben- 
,ttin YORK- Frirdb- Bayer ife Oo. (D.R.-P. 233069. Compare 
Atotr 1906, i, 204, 761, 979; 1907, i, 151, 234, 336).-When the 
“ t^nary ammonium salts of p-hydroxyphenylethylamines are 
l^tilled they furnish hydroxyphenylethyldialkylamioes, and thus 
‘ firm the work of Gaebel and IAger, who formulated hordenine 
""s-o-hydrosyphenylethyldimethylamine (Abstr., 1907, i, 151); in 
nresent instance hordenine methiodide, m. p. 230° (prepared from 
hvdroxyphenylethylaiiline), furnished on distillation hordenine 
t Itiml with the product described by these authors, 

laBuviUA* noeo / j v 


Borderline melhochloride has m. p. 285° (decomp.). 

ni- Ethoxy phenylethylirmine hydrochloride , m. p. 160—165° (prepared 
xoin m-ethoxyphenylpropionamide and sodium hypochlorite), when 
ieated at 100° with alcoholic sodium hydroxide and methyl chloride 
’ields m-ethoxyphmylethyltrirne tkylammoniu m chloride , m. p. 130°; the 
wthiodide forms colourless needles, m. p. 185 — 190°, and on difitilla- 
j 0 n in a vacuum furnishes a quantitative yield of m -ethoxyphcnyl- 
thyldimethylamine, a colourless liquid, b. p. 130 — 133°/15 mm., and 
invertible by the action of hydrogen iodide into m -hydroxyphenylethyl- 
imthylamine, m. p. 103°. F. M. G. M. 

Preparation of Hydroxypbenylethylamines and their Alkyl 
Ethers. Fabbenfabrikbn yorm. Fbiede. Bayer & Co. (D.R.-P. 
^33551). — It is found that Hofmann’s reaction for the conversion 
j{ amides into amines can be applied for the preparation of 
bydroxyphenylefchylamines from hydroxyphenylpropionic acids. 

^-Methoxyphenyl propionic acid, 0Me , C 6 H 4 *CH 2 *CH 3 , C0 3 H, was 
ponverted by known methods into p- methoxyphenylpropionamide , 
DMe'CgH^CHj'CH^CO’NHjj, needles, m. p. 120°, which by treatment 
(with sodium hypochlorite yielded p-methoxyphenylethylamine (its 
hydrochloride has m. p. 210°), and was subsequently converted with 
hydrogen iodide into y>hydroxyphenyIefchylamine. 

[ Ethyl /8-p -hydroxyphenylpropiomte, m. p. 45°, b. p. 185°/13 mm., 
furnished an amide, m. p. 125°, and subsequently /3-j9-hydroxyphenyl- 
bthylamine. 

m-Ethoxypkenylelhylamine hydrochloride has m. p. 160 — 165°, and 
\n-hydroxyphenylethylanrin e hydrochloride, m. p. 145°. 

i 'ithoxyphenylethylamine and o -hydroxypkenylethylamine hydrochloride 
m. p. 210° and m. p. 155° respectively. F. M. G. M. 

le Separation of 6-Chloro-m-cresol by the Chlorination 
*ore m-Cresol, or of the Technical Mixture of m- and 
esola. Arthur Liebrecht (D.R.-P, 233118. Compare this 
i, 537). — Pure 6-chloro-m-cresol can be isolated from the technical 
ure of ffi- and p-cresol by chlorination and subsequent sulphona- 
of the mixed products with sulphuric acid at 100°. Any 
oro-p-cresol obtained in the first operation escapes sulphonation, 
st the sulphon&ted 6-chlorO'tti-creeol is separated in the form of 
VOL. C, i. y y 
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its sparingly soluble sodium salt, and the sulphonio group eliminate 
by known methods. F. M. G. Sf. 

Preparation of 6-Amino-a-naphthol-5-sulphonio Acid 
Kail* 4 Co. (D.E.-P. 233105). — -/S-N' apkthylamine-1 : 5-disu! pl lfJ[lit 
acid (prepared by further sulphonation of 0-naphthylamine-l-6ulphoni e 
acid) when fused at 810-230° with potassium hydroxide yield* 
%-amim^i-naphihol - 5 - sulphonu acid , which crystallises from water in 
slender needles or compact crystals and combines very readily (i„ 
alkaline solution) with diazonium salts; its solution in sodium 
carbonate exhibits a green fluorescence. P. M. 6. It 

Preparation of SulphaminobenzoylaminonaphtholB and 
their Sulphonio Acids. Fasbbotabbiken vobh. Fbiedb. Biva 
A Co. (D.R.-P. 233117).— Sulphaminobenzoylaminonaphthols, pre- 
pared by the actkm of sulphurous acid on the salts of the cone- 
spending nitrobenzoylaminonaphthole, are readily converted by dilute 
mineral acid into the corresponding aminobenzoylaminonaphttoli!; 
this reaction is capable of extended application, and can he successfully 
employed in the case of substituted halogen derivatives. 

Details for the preparation of sulphaminobenzoyl-B-amino-^-napHlul 
(from m-nitru benzoyl- 1 : 6-aminonaphthol) and of p-eulphaminobenioyl- 
6-amino-<i-naphthol-7-sulphonic acid are given in the patent. 

r F.M.G.M, 


Preparation of Phenyl Esters of Iodoparaffin Acids. 
Fabbbkfabbikek vobm. Fkiedk. Bayeb 4 Co. (D.E.-P. 2 3 3327).— 
Phenyl iodoacelalc, glistening needles, m. p. 75—77°, is prepared ly 
boiling together iodoacetic acid, phenol, and carbonyl chloride u 
benzene-pyridine solution. 

Thymol iodoacctate, b. p. 176-1 78°/10 mm., is an oil at the ordinary 

Guaiacol a-bromoiwmleratc, colourless, odourless, tasteless crystals, 
has m. p. 69—70°, and when boiled with potassium iodide yields 
guaiacol a-iodoisovalemte, m. p. 76 — 79°. 

Tolyl a-iodoiaovalerati is a viscous, oily fluid which slowly 

Guaiacol a-iodo-p-mtlhylkexoaU, C s Hj-CEMe-CHI-COj'C 6 H,-OMe, 
and its bromo - analogue form oily, yellow, tasteless odourless, 1* 
Gmiaeol n-iodo-n-butyrale has b. p. 185°/10 mm., and gmtacol a-brrn 
u-butwatc, b. p. 165°/10 mm. , 

Guaiacol iodobehmatt, a thick, honey-like oil, is prepared fro 
iodobehenic acid and guaiacol in the presence of pbospto™ 

trichloride. , , , 

Quinol di-a-bromoi&ovalerate , (C^HgBrCOj^CgH^, odour ess, 
needles, has m. p. 53°; quinol di-a-iodoisowkrate has similar p r 

and m. p. 85 — 87°. . . • • 

Guaiacol iodostearatc is a yellowish-red oil, and guaiacol a- 
bntyratf has b. p. 160— 175°/15 mm. These compounds *™ 
therapeutic value. 
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Maphtharesoroinol [1:3- Dihydroxynaphthalene] and 
4 ^Pjin^-^-naphthoL KichabC Metee and Kdbt Wolpsiebeh 
jjhr 1911 , 44, 1958 — 1966), — An account of the preparation and 
properties of some derivatives of 1 : 3-dibydroxynaphthalene and of 
Lmdno/ 3 -naphthol, obtained in an unsuccessful attempt to prepare a 
msta-Quinooe of the naphthalene series. 

When 1 : 3-dihydroxynaphthalene (1 mol.) is treated with bromine 
(4 atoms) in glacial acetic acid solution at a low temperature, 2 : 4-rfi- 
Inwa-i :3-di4ytfrarynop/^4of« n «,C lc H 4 Br 2 (OH) 2 , cryetallisingin needles, 
m ,, 128—129°, is produced ; the acetyl derivative, O 10 H t Br 4 (OAc) 2 , 
; has m. P- 125°. 

jW&romo-l : 3-dihydroxynaphthalene, C, # H,Br,(OH) s , prepared by 
he action of bromine (8 atoms) on 1 : 3-dihydroxynaphthalene in a 
imilar manner, crystallises in silvery needles, m. p. 186°; the 
itilyl derivative, C I0 H 8 Br s (OAc) s , crystallises in needles or prisms of 
, monoclinic habit, m. p, 182°; the benzoyl derivative, felted needles, 
us m. p. 129° (not sharp). 

When the bromination is carried out in the presence of water at 


J>, an isomeridt having the constitution C ^° ^ i >CBr or 

is obtained. This forms yellow crystals, m. p. 85° (decomp.), and 
when heated with acetyl chloride loses bromine and yields the 
ibove-mentioned acetyl derivative of 2 : 4-dibromo 1 : 3-dihydroxy- 


Zincke and Egly’s 2 : 4-tetrachloro-l : 3-diketotetrahydronaphthalene 
(Abstr., 1898, i, 439) is obtained by tbe action of chlorine on 1 : 3-di- 
hydroxynaphthalene in glacial acetic acid solution. 

When air is passed through an alkaline solution of 1 : 3-dihydroxy- 
naphthalene, /Miydroxy-o-naphthaquinooe is produced. 

Attempts Jo oxidise substituted derivatives of 1 : 3-dihydroxy- 
Caphthalene yielded tarry products, 

j i-Bemw/lamino-p-naphthyl benzoate, NHBz-C u H 8 -OBs, forms colour- 
less needles, m. p. 188°. 


i btkyl ihydroxy-a-naphthyloxainale, OH-Cj lI^NH-CO-COjEt, pre- 
psred by the interaction of 4-amino-jS-naphthol and ethyl oxalate, 
bryetallisea in pale yellow, felted needles, m. p. 171°. When hydrolysed 
^itk aqueous sodium hydroxide, this yields 'i-hydroxy-a-nupldhyloxamic 

i , which crystallises in stellar aggregates of needles, m. p 219° 
crap.); the amide, OH-C.-H.-NH'CO-CiO-NH., forms yeUow, flat 
lies, m. p. 260°. 

■S-Hyiroxy-a-naphthylphthalamie acid, 

OH-C 10 H 6 -NH-C<>C 6 H 4 -CO S H, 

1 ed by heating 4-amino-j8-naphthol with phthalic anhydride in 
ne solution, has m. p. 220° (decomp.). 

o-Haphthylphthaiamic acid, C 10 tfj-NH-CO-O 6 H 4 -COjH, and 
naphthylpht hal a rm o acid may be prepared from the corresponding 
473) 1 088 ™ & 8imiIar manner (compare Piutti, Abstr., _ 1886, 
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l(or Z)- Broino-i Jxnviyl amino- ft-n/iphthyl btnzoatt, 

NHBs'CjdHjBr'OBi, 

obtained by brominating the bensoyl derivative of 4-amino-/S riai 1 } 1 > i i i 
in alcoholic solution, forms colourless crystals. 

1 : S-Dik-om-i-acetylamino-l&Mphthol, NH AcC e H 4 BiyOH, is m 
pared by the interaction of bromine and 4-aoetylamino-^-naphttol ' 
glacial acetic acid solution j it crystallises tn stout needles, m. p. jjjo 
( decomp.), and on treatment with acetic anhydride and a ijjji, 
sulphuric acid yields 1 : 3-dihromo-i-autylamino-fi-naphlliyl 
NHAcCjHjBrj’OAc, m. p. 230°, which is also obtained by brominatio » 
and subsequently aeetylating 4-amino-j3-naphthol. F. B ' 

Aotion of Phenol on Methylcoumario Acid Dibromide and 
the Constitution of Werner’s “Hydroxyphenylcoumarsn” 
Richard Stoermer and C. Friemrl (B«r„ 1911, 44, 1838—1853 
Compare Werner, Abstr., 1906, i, 180).— The supposed 2-hydrosy 

phenylcoumaran, C a H 4 <^_^ c H i0R , prepared by Werner (foe. ci(.) 

by the action of phenol on methylcoumaric acid dibromide, is shown 
to be I'-hydroxy-h-mctAoxystilbene, OMe*C 6 H 4 , Cfi!OH«C fi H 4 *OH, On 
oxidation, o-methoxybeozoic acid and anisic acid are formed. The 
chief product of the interaction of the dibromide and phenol is 
/3-bromo-a-methoxyphenylhydrocoumaric acid. This amounts to 6%; 
some is decomposed into hydroxystilbene during the reaction, and it # 
readily converted into this by treatment with sodium carbonate. 

The constitution of 4'-hydroxy-2-methoxystilbene is established by 
its synthesis from p-hydroxyphenylacetic acid and o-methoxybeoz- 
aldehyde ; these condense to hydroxymethoxystilbenecarboxylic acid, 
which iB heated with soda lime. 

i'-ffydroay-S-msthoxystttbene, C 15 H 14 0 2 , regarded by Werner as 
hydroxyphenylcoumaran, C 14 H 12 0 2 , is prepared by mixing equal parte 
of methylcoumaric acid dibromide and phenol and heating on the 
water-bath ; it has m. p, sharp at 149°. 

P-£romo-a-methozyphenylhydrocoumaric acid , 

0Me*C 6 H 4 *CHBrCH(C 6 H 4 *0H)*C0 2 H, 
crystallises in colourless, rhombic plates, m. p. 185—186°. 

2 : 4'-Dimetboxystilbene, obtained by the action of methyl sulphate 
on the monometbyl ether, forms blue fluorescing platelets, m. p. 93° 
(compare "Werner, loc, cit.). 

Z-Methoxy-l'-ethozystilbene crystallises in blue, fluorescing, broad 
needles, m. p. 70°. 

i’ -Benzoylozy^metkoxystilbene separates in colourless needles of 
silky lustre, m, p. 123°. The corresponding p-nitrobenzoyl derivative 
forms lustrous, golden-yellow plates, m. p. 148°. 

The dibromide of the above dimethoxy-derivative is a colourless 
powder, m. p. 133°; the dibromide of the acetyl derivative crystallises 
in small, colourless plates, m. p. 170°. , 

On reduction of dimethoxystilbene in alcohol with sodium, 2:4- 
dimethoxydibmzyl is obtained as a clear, transparent oil, which becomes 
solid inrice, m. p. 45°. 

The reduction of methoxyhydroxystilbene is more difficult, and is 
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juried out in amyl alcohol. 4'- H ydroxy-2 methoxydibemyl forma 
colourless, long needles, m. p. 63°. Methyl sulphate converts it into 
t he dimethyl ether, m. p, 45°. The p -nitrohemoyl ether crystallises 
in creamy yellow plates, m. p. 135°. 

Oxidation of both metboxyhydroxystilbene and ita dihydro-derivative 
irith permanganate gave o-methoxy benzoic acid; the oxidation of the 
dimelhoiystilbene gave a mixture of o- and p-methoxybenzoic acids. 

ptfethoxy-a-o-anuylcinnamic acid, 

OMe'q 4 H ( -qCO a H):cH-C,H ( -OMe, * 

prepared by the Perkin synthesis from anisaldehyde and sodium 
o-methoxypheoylacetate, crystallises in colourless needles, m. p. 191°. 
On distillation with eoda lime, 2 : 4'-dimetboxystilbene is obtained. 

^.Methoxyphenylcmmaric acid, 0Me-C 8 H j -CH:C(C 8 H 4 -0H) > C0 8 H, 
from sodium p-hydroxyphenyiacetate and o-methoxybenzaldehyde, 
crystallises in renniform aggregates of needles, m. p. 202°. On 
distillation with aoda lime, methoxyhydroxyatilbene, m. p. 149°, i 8 
obtained. Methyl sulphate converts it into the di-ether, and, ’on 
hydrolysis, a-p-methoxymethyleoumaric acid, m. p. 198°, ia formed’. 

On condensation of ethylcoumaric acid dibromide with phenol, 
fjhroiiw-a-ethoxyplienylhydrocoumaric acid, 

OEt-C 8 H 4 -CHBr-CH(O.H 4 -OH)-CO s H, 

ia obtained, crystallising in needles, m. p. 166°. On treatment with 
sodium carbonate, i‘-hydroxy-2-ethoxyslilhene is obtained ; it crystal- 
lises in blue, fluorescing needles, m. p. 107°. The compound 2-methoxy 
forms short, blue, fluorescing plates, m. p. 60°. E. F. A. 


Syntheses by means of Sunlight. Heinrich Xurou [with 
Waiter tloERDANSzj (Annalm, 1911, 382, 211—221, Compare 
Klinger and Standke, Abstr., 1891, 900; Klinger and Kolvenbach, 
1898, i, 467).— -Taleroy Iq uinol and benzoylquinol can be prepared by 
the action of zinc chloride on quinol and valeric or benzoic acid. The 
yields, however, are not good, as appreciable amounts of dark- 
coioured products are also formed. The dibenzoyl derivative of 
quinol, G 8 H 4 (0'C0Ph) 2 , is alBo formed when benzoic acid is used. 

Mixtures of phenanthraquinone, benzene, and various aldehydes 
when exposed to bright sunlight in narrow sealed tubes undergo con- 
densation. Most of the experiments were conducted in tubes 70 cm 
long and 2 cm. wide. 


Phenanthraquinone (10 grams), salicylaldehyde (6 c.c.), and benzene 
(Oil c.c.) at the end of twenty days yield the momsahcyloyl derivative 

ofphenanthraquinol, C,H 4 <^°^>>C.O-CO-C e H 4 -OH, which crys- 

lss<> SeS !j°. m benzene or alcohol in colourless, glistening needles, m. p. 
in ™ by alkalis to the quinol, and this, on shaking 

n with air and the alkaline liquid, gives the quinone. The 

hm¥ derirati ™> C «H,<?^ C 1>C-CO-C 6 H 4 -OAc, crystallises from 

ictohdr" 6 a ' co *)°* an d benzene in well-developed, strongly refractive 
Jeedlflc m 0T ^ rom ^ ot alcohol in colourless, glistening 

spared hv ^ corresponding dibenzoyl derivative, C a H tt O fi , 

y eating the salicyloylphenanthraquinol with five times 
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its weight of’ benzoic anhydride at 160—160° for thirty mirm^ 
crystallises from benzene or glacial acetio acid in colourless, a« 
needles, m. p. 216-217°. Cold anhydrous nitrio acid reacts with the 
salicyloyl derivative, yielding phenanthraquinone and 3 : 5e3i r ,i tro _ 
salicylic acid. . 

Phenanthraquinone, cinnamaldehyde, and benzene, at the end of 
fourteen days, yield the monocinnamoyl derivative, 

C,H.<^°®bc-0-CO-CH:CHPh, 

i 0 U-4 

which crystallises from benzene or glacial acetic acid in colourless 
needles, m. p. 193°, or from alcohol in canary-yellow needles. It 8 

acelyt derivative, ^‘-lloWCniCHPh’ cr ? stalhse3 “ co1om1 <® 
prisms m. p. 164°, and yields a dibromide, 0„,H 18 0 ( Br 2 , in the torn of 
colourless, slender needles, m. p. 211°. The corresponding 
derivative, C 50 H !0 O 4 , forma colourless crystals, m. p. 218°. 

The monoanitoyl derivative of phenanthraqumol, 

C 6 H t <^ 0 ^bC' 0 -C 0 -C 8 H 4 -°Me, 

crystallises from benzene in slender, glistening plates, m. p. 232°, and 
yields an acetyl derivative, C 24 H 18 0 5 , in the form of colourless, rhombic 
plates, m. p. 175°, and a benzoyl derivative, C 29 H 20 O 6 , m. p. 193°. 

Monofurfuroylphenanthraquinol, 0 1 gH 12 0 4 , crystallises from benzene 
in well-developed, ruby-red prisms, m. p. 193°, or in orange-coloured 
crystals with the same m. p. The crystals have a : c = 1 : 0*3111. 

J. J. S. 


New Derivatives in the Triphenylmethane Series. Tim 
Szeki (Be r., 1911, 44, 1476— 1481).— In consequence of tbe lab* 
character of the hydrogen atom in the para- position to a metbmj- 
group in hydroxyquinol trimethyl ether (Abstr., 1907, 1 , 45; 1910, 

1 837) the ether condenses readily with aromatic aldehydes to form 
derivatives of triphenylmethane of the type CHR[C 6 H 2 (OMe) 3 ] 2 . The 
condensation is effected in glacial acetic acid by hydrochloric acid, 
I) W9, at the ordinary temperature, lhus bepzalaenyie, 
tn-nitrobenzaldehyde, and p-nitrobenzaldehyde respectively yield 

2 ■ 4 ■ 5 ■ 2’ : 4' : 5'-hexamethoxytriphmylmethane, 

CHPh[C,Hj(OMe),] 9 

m. p. 130-5°, 3-m(ro-2' : 4' : 6' : 2" : i" : 5 "-hexa 7 Mth<mytnphenylmMu, 
m. p. 117°, citron-yellow needles, and 4-n«n>-2' : 4’ : 8 : i ■ : ’ 

hexamethoxytriphenylrmthane, m. p. 117°, citron-yellow crystals. b» 
following compounds have been obtained from vam i , 
aldehyde, n-hydroxybenzaldehyde, piperonal, pr°t°catM 

aldehyde rospectively: 4 -hydroxy-3 : 2' : 4 : 6’ f 
triphenylmethane, m. p. 187'5°; 2-hydroxy-i .4.5. ' ' ,,m\. 

methoxytriphenylmctkane, m, p. 176° (acetate, m. p. ’ 

Uydroxy-i ' : i : 5 ' : 2" : 4" : 5" -hexamthoxytnphenylmeihaM, m f 
3 : XZyUnedioxy- 2' : 4' : 5' : 2" : 4" : V-imm 
m. p. ,137° ; 3 ; Uikyiroxy-2 ' : 4' ; 6' : V : 4" : 5 -hexamethoxytnpki H 
methane, m. p. 202° (diacetate, m. p. 124°). 
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The preceding compounds, excepting those prepared from the nitro- 
beczaldehydes and salicylaldehyde, react with bromine in beDzene to 
form bromotrimethoxybenxene and brown or bluish-violet substances, 
ffhich are very probably derivatives of diphenylmethane. C. S. 

Transformations of cycloPropyldimethylcarbinol. Nicolai 
j( Kuuee and W. Klawikobdoip (/. Rush. Phys. Chem. Soc., 1911, 
4 ^ 595—608). — In the synthesis of cycfopropyldimethylcarbinol by 
the action of magnesium methyl iodide on ethyl eycfoppopylcarboxylate 
(compare Zelinsky, Abstr., 1901, i, 660; 1902, i, 70), an appreciable 
proportion of an unsaturated iodide, C 6 H n I, b. p. 176—1807752 mm. 
(decomp.), Df 1*4305, is obtained. When freed from all traces of this 
iodide, cycfopropyldimethylcarbinol has b. p. 124 5— 1257752 mm., 
p» 0'8844, Mp 1'4330 (compare Bruylants, Abstr., 1909, i, 226), 

The hydrocarbon obtained by Alexceff (Abstr., 1905, i, 639) by the 
action of acetic anhydride on cyciopropyldimethylcarbinol, and 
described by thie author as dimethylmethylenetrimethylene is 

CH 

found to be jS-cyAopropylte-propylem, ^^CH-CMeiCH^ b. p. 

71-1 — 71 '5°/772 mm., 11 i? 0'7523, 1 4252, and is accompanied 

by acetyl derivatives giving on hydrolysis a mixture of alcohols, 
b. p. 124 — 160°, the nature of which was not investigated. Oxidation 
of this hydrocarbon by means of permanganate yields: ( 1 ) acetyl- 
trimethylene ; ( 2 ) a-hydroxy-a-cjclopropt/lp-opionic acid, 

^ s >CH-CMe(OH)-CO.,H, 

which forms colourless, acicular needles, m. p. 75 5°, gives a hydrate, 
2 C 6 H 10 Oj,H 2 O, m. p. 54 — 55°. This oxidation probably takes place 
according to the scheme : 

C,H 5 *CMe:CH 2 C 9 H 5 -CMe(OH)-CH 2 *OH 

■ C 3 H 5 -CMe{ 0 H)*C 0 2 H->G 3 H 5 *C 0 Me.. 

By the action of fuming hydrobromic acid, hydroxycycfopropyl- 
propionic acid yields ( 1 ) in the cold, a -methylene- S-bromomleric acid, 
CH 2 Br‘CH 2 *CH 3 *C(!CH 2 )*C0 2 H, colourless, rhombic plates, m. p, 
68 °; ( 2 ) in a sealed tube at 100 °, h-broma-a-broTnomeihylmleric a cut, 
CHjBrCH 2 , CH 2 *CH(CH 2 Br) 4 C0 2 H, plates, m. p. 88-90°. 

When heated with dilute sulphuric acid in a sealed tube, (3-cyclo- 
propyl-A a -propylene yields the hexylene oxide obtained by 
Zelinsky (Abstr., 1902, i, 70). Treatment of this oxide or of cyclo- 
propyldimethylcarbinol by fuming hydrobromic acid yields fii-dibromo- 
ft-mtkylpmtane, CH 2 Br*CH 2 *eH 2 -CMe 2 Br, b. p. 104 — 104*5°/23 mm., 
D 0 1 '5865 — 1-5902, 1*5045 — 1*5051. The action of alcoholic 

potassium hydroxide on this dibromo-derivative yields : 

(1) 8 - Methyl- ^-pentadiem, CH 2 :CH-CH:CMe 2 , b, p. 76—77-5°/ 
<66 mm., Df 0-7193, w* 1*4491. The structure of this hydrocarbon is 
decided by the considerable excess of the experimental (30-59) value 
of the molecular refraction over the calculated value (28-93) (compare 
Mil, Trans., 1907, 115; Keif, Abstr., 1908, i, 847). S-Methyl- 
r *pentadiene is found to be identical with the compound described 
y ruylants (foe. cif.) as /3~cycfopropylpropylene. * 
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(2) €- Ethoxy- OEt'CHj'CHj'CH.CMej, (>. ,, 
142 5 — 143'5°/766 mm., D® 07975, ng 1-4182. On oxidation »jlh 
permanganate, it yields acetone and other products. 

The action of hydriodic acid on cycZopropyldimethylcarbinol M( j 
reduction of the iodo-derivative thus obtained by means of sodium 
yields jS-methylpentane, T. H. p. 

Dehydration of Alkyl- and Benzylphenyl-«er(.-butyi cat . 
binds. (Mile.) Pauline Lucas (Compt. rend., 1911, 152, 1771—1774 
Compare Abstr., 1910, i, 378).— A further examination of the hydro- 
carbons obtained previously by dehydrating the product of the action 
of an organo-magnesiura halide on a trialkylacotophenone. Xhe 
substance to which the formula CMe 8 'CPh.CH 2 was ascribed appears 
to be a mixture of a liquid having this constitution with 1 -phenyl 
2 : 2 -dimethylcjc\o]>ropane, since on oxidation with chromic acid it 
furnishes acetone, acetophenone, and trimethylacetophenone ; the latter 
ketone was characterised by its tetniearbazone, m. p. 195°. 

Magnesium ethyl iodide acts on trimethylacetophenone to give 
y^>henyl-fil$-dimethylpentan-yol, CMe 8 -CEtPh-OII, b. p. lie-lip. 
15 mm. When this is boiled with formic acid, it yields a single 
hydrocarbon, y-ph&nyl-h&dimethyl-^-htxene, CMe 3 'CPh.CHMe, b. p, 

90 95°/l2 mm., the constitution of which follows from the 

formation of carbon dioxide and trimethylacetophenone on oxidation. 

The hydrocarbon from yS diphenyl -^j8-diniethylbutan-yol similarly 
gives carbon dioxide, benzoic acid, trimethylacetophenone, and a 
substance, C. 8 H, 0 O,b. p. 195— 200°/15 mm. It is, therefore, probably 
^iphenyl-Yy-dimelhyl-^bulylme, CMe 8 -CPh:CHPh. The unidenti- 
tied product of oxidation appears not to contain a carbonyl ^group.^ 


Preparation of Hydroxybenzyl Alcohol, Hydroxybenzalde- 
hyde, and Hydroxybenzoic Acids. Fritz Raschig (D.R.P, 
233631).— When substituted phenols containing an acid radicle in 
place of the hydroxyl hydrogen are quantitatively chlorinated at i 
temperature of 150—180°, derivatives containing chlorine m the 
side-chain only are obtained. 

u-Chloro-o-tolyl carbonate , C0(0*C fi H 4 -CH 2 Cl) ? , m. p. 79°, prepared 
from o-tolyl carbonate, furnishes when boiled with calcium carbons 
and water under 4 — 5 atmospheres pressure a satisfactory } IC 0 
o-hydroxybenzyl alcohol (saligenin). , 

u'Dichloro-o-tolyl carbonate, C0(0 , C 6 H 4 , CHC1 2 )2> m. p. » • ?■ 
247°/30 mm., when similarly treated furnishes salicylaldehyde. 

v-Dickloro-p-tolyl carbonate, m. p. 108°, is decomposed into /j^hyd rosy- 
benzaldehyde, whilst (o-trichlorom-tolyl carbonate, C0(0*C fl H 4 1 - j.ji 
an unstable oil, yields m-hydroxy benzoic acid. 

o -Tolyl 'phosphate , PO(OC 6 R 4 Me) 3 , an oil, b. p. 4 / 

prepared from o-cresol and phosphoryl chloride, yields <d lc ‘ 
tolyl phosphate , m. p. 78°, and subsequently salicylaldehyde. 

o -Tolyl phosphite, P(0-C 6 H 4 Me) 8 , prepared from u-cresol and pto 
phorus trichloride on chlorination, yields first an addi ive P j 
(CHj-C^OjjPOlg, and subsequently a viscous oil consisting erne j 
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riiddmlriolyl , JfMorophoiphaU, (CHCI 1 -C,H 1 -0)„PCI 1> and on 

aydrolyeis, salicylaldehyde. 

o-Tolyt benzenesulpbonate, C s H 4 Me-0'SO s Ph, yields erdieUoro-o- 
tly l bttwntsulphmale, needles, m. p. 73°, and salicylaldehyde on 


lydroiysis. 

\.Diehlw°-n-tdyl benzoaU, OBrC 9 H,-CHCI 2 , obtained from 
n-tolyl benzoate, is an unstable oil, which cannot be distilled even 
in a vacuum, and on hydrolysis yields a mixture of benzoic acid and 
m-bydroxybenzaldebyde. p q ^ 


Catalytic Esterification of Aromatic Aoida in the Wet 
Way. B- Sendeeens and J. Aboulenc ( C<mM . rend 191) 
152, 1855-1857. Compare this vol., i, 600).-Contrary to what has 
been noticed in the case of the aliphatic acids, the extent and rapidity 
of the esterification of benzoic acid increasea with the amount of 
sulphuric acid employed as a catalyst, but not with that of potassium 
hydrogen sulphate or hydrated aluminium sulphate, which only give 
t oor yields of the ester. The same observation applies to salicylic 
acid and the toluic acids, but phenylacetic and phenylpropionic acids 
more closely resemble acetic acid in this respect. W. 0 W 


Alkyl ctdoro. and Bromo-anthranilates. Pan,. Frebnulee (Bull. 
n>\ 07 • ’ ,1s ’ “S-S'^.-Methyl 5.chloroantbranilaie 

(Abstr,, 1907, 1 , 158) 18 readily obtained by direct chlorination bv 
Fliirsoheim s method (Trans., 1908, 93, 1772), using a mixture of 
acetic and hydrochloric acids as a solvent. A small amount of the 
3 :5-dichloro-eeter is formed in the reaction, but this is easily separated 
owing to its insolubility in d.lute hydrochloric acid Methyl 3 ■ 5 
dichloroanthranilate, m. p. 63 - 64° crystallises in colourless needles 
and is very soluble in alcohol, * 

The process used by Wheeler (Abstr., 1909, i, 382) for the bromina- 
tion of snthramhc arid gives good results for the methyl ester 
Melhul S^omoanthraniltOe, m. p. 74°, crystallises in vellowish-wbite 
prisms. The diWm-ester (I 3: 5) formed simultaneously has m p 
St , crystallises in slender needles, and is soluble in alcohol, 

T. A. H. 

Further Investigation of Certain Derivatives of o Snlpho- 
benzoic Acid. Philip H. Cobb and Geokge P. Fuller timer. 

jgos’i 4901 t i^ 605 T 6U ^ Tt bft5 been shown b}l Cobb ( Abstr - 
sad wf* L , be 6 ±!* nce ’ “• P- 163 -163“, obtained by Remsen 
i 5841 iJtT ( Abst '’'’ 1835 > •> 474 ) List and Stein (Abstr., 1898, 
0 V. h ) tbe actl0 .° of bonze ne and aluminium chloride on a mixture 
chlorides of o-suiphobenzoic acid, is dipheuylbenzylsulphone, 

C “ H '<S0 r S >0. can be prepared by the action of magnesium 


P enyl bromide on o-sulphobenzoic anhydride. 

saccharin” 19 ? 4 ’ .\ 877 > tas fitete<1 that when “metbyl- 
arbinolOs, L trea lT th J “ a8Msium P beI1 J' 1 bromilie > tripheuyl- 
=°»ceiitrateV 1 P b ™cuethylamide is produced, which, when heated with 
ted hydrochloric acid in a sealed tube at 150°, yields a com- 
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pound, m. p. 210°, which he regarded as diphenylbenzylaulpho&e. q e 
repeating these experiments, it has been found that Sachs' compos 
(m. p. 210°) is not diphenylbenzylaulphone, but the l aciam 

C 6 H 4 <CgQ^> > NMe t and that the same substance is produced wh eil 

triphenylcarbinol-G-sulphonemethylamide is treated with concentrated 
sulphuric acid for twelve hours at 50°. 

When di-p-tolylphenylcarbinol-O-sidphonmetkyla/mide, 
0H-C(C 6 H 4 Me) 2 *C 6 H 4 -S0 2 ;NHMe 5 
m. p. 243° (uncorr.), obtained by the action of magnesium p-tolyl 
bromide on “ methylsaccharin,” is heated with concentrated hydro- 
chloric acid for fourteen hour9 at 150°, or with concentrated sulphuric 
acid at 70°, no change takes place and the substance can be recovered 

E.G. ’ 


Ketens. XX. Attempts to Prepare Quinoketens. Hermans 
Staudi^ger and Karl Clar ( Ber ., 1911, 44, 1623 — 163iJ). — a q 
account of unsuccessful attempts to synthesise the following quinonoid 
kotens : (I) COIC.H.ICO, (II) CPh 2 :C c H 4 :CO, 

(in) co;c 6 h 4 :c:c 6 h 4 :co. 

Terephthaloyl bromide , prepared by the action of phosphorus penti- 
bromide on the corresponding acid in the presence of phosphoryl 
bromide, crystallises from light petroleum in long, colourless needier, 
m. p. 85°. When heated with zinc in ethereal solution, it yields ethyl 
terephthalate; no evidence of the formation of dioxoquinodimethane(l) 
was obtained. 


Diphenyl-y?-tolylcarbinol is prepared most readily by the interaction 
of magnesium phenyl bromide and phenyl p-tolyl ketone (compare 
Bistrzycki and Gyr, Abstr., 1904, i, 315 ; Acree, ibid., 409). It is 
converted by prolonged boiling with dilute nitric acid into triphenyl- 
car binol-p- carboxylic acid, m. p. 203—205° (compare Bistrzycki and 
Gyr, loc. cit.), which, on treatment with phosphorus pentachloride or 
thionyl chloride, yields w-cklorotripkenylmethane-l-carboxyl chloride, 
CPh 2 Cl*C 8 H 4 *COCl. The latter forms colourless crystals, m. p. 
80 — 81°, is very stable towards water, and, when treated with aniline 
in ethereal solution, yields uy-anilinotripkenylmethane-i-carboxylic mi, 

C 6 H 5 -NH-CPh 2 'C 6 H 4 -C0 2 H, m. p. 182°. 

Triphenylmethane-4-carboxylic acid, m. p. 165° (compare 0. Fischer 
and Albert, Abstr., 1893, i, 196), obtained by reducing triphenyl- 
carbinol-p-car boxy lie acid with phosphorus and iodine in glacial noetic 
acid solution, is converted by thionyl chloride into the corresponding 
chloride , CHPh,*C 6 H/COCl, which forms white crystals, m. p. 89—90°; 
the anilide , C 26 H 21 ON, has m. p. 196 c . All attempts to prepare 
diphenyloxoquinodi methane (II) either by the removal of hydrogen 
chloride from triphenylmethane-4-carboxyl chloride by means o 
quinoline and tripropylamine, or by the action of zinc on w-chloro- 
triphenylmethane-4-carboxyl chloride, proved unsuccessful. . , 

When an ethereal solution of the last-named compound is hea 
with zinc, or shaken with mercury in an atmosphere of carbon dioxi 
an intense reddish-violet coloration, due to the formation of triphwy 
methyl fccarloxyl chloride , -CPb 2 'C 6 H 4 *COCl, is produced. The vioe 
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rgolation of the triphenylmethyl derivative is at once decolorised on 
exposure to air, or by the addition of bromine; when treated with 
aniline it yields triphmylmethyl-A-carboxylanilide. 

The peroxide, C^H^O/ll,, obtained by passing a stream of air 
through an ethereal solution of the chloride, crystallises in white 
plates, m. p. 1 08 ° (decomp.), and gives the usual peroxide reactions. It 
jj decomposed by concentrated sulphuric acid, yielding triphenyl- 
orbinol-pcarboxylic acid. 

Methyl triphmylcarbinol-i-carboxylale, C ? ,H 18 O s , prepared by the 
action of methyl iodide on the corresponding silver salt, has m. p. 
119°, and, on treatment with phosphorus pentachloride or oxalyl 
chloride, yields methyl e>-chlorotriphenylmlhane-i-carboxylate, which 
forms a pale yellow, amorphous rnasB. When an ethereal solution of 
the chloro-ester is shaken with mercury, a reddish- violet solution of 
methyl triphmylmethyl-i-carboxylate is obtained. 

The solution is stable towards water and aniline, but is decolorised 
on exposure to air, or by the addition of bromine. The peroxide 
forms ft white powder, m. p. 171'5° (decomp.). 

Beczophenone-4 ; 4'-diearboxylic acid is best prepared by heating 
di-p-tolyl ketone with dilute nitric acid and subsequently oxidising 
the monocarboxylic acid thus obtained with potassium permanganate 
in alkaline solution. 

With phosphorus pentachloride it yields di-a-cldorodiphmylmethane - 
4:4'-i iicarboxyl chloride, CCl 2 (C ft H 4 *COCl 2 ) 2 , which forms colourless 
crystals, m. p. 78°, and undergoes no change when heated with line in 
ethereal or ethyl acetate solution. 

Beozophenone-4 : 4’-dicarboxylanilide, C, ; H 28 O s N, has m. p. 302°. 

F. B. 

Action of Sunlight on a Ec-Cinnamic Acid. Anne W. K. dh 
Jong (Proc. K. Akai. Wetemch. Ameterdam, 1911, 14, 100—101. 
Compare Riiber, Abstr., 1902, i, 785).— nHo-Cinnamic acid (m. p. 
41 — 42°) exposed to sunlight for some days became opaque aDd was 
no longer completely soluble in ether. The insoluble portion, dis- 
solved in ammonia, gave a heavy precipitate with barium chloride. The 
acid from the barium salt melted at 206°, the m. p. being unchanged 
by mixing with /?-truxillic acid from the coca-acids, The ether extract 
yielded, in addition, ordinary cinnamic acid, a-truxillic acid, and a trace 
ofoil ' J. D. K. 

Ketena. XXI. Attempts to Prepare Alleneketens. 

Dumam Statoingeb and E. Ott (Ber., 1911, 44, 1633 — 1637). 

Attempts to synthesise allene-ketens of the type CRjiCICO by 
the action of zinc on a-bromo-a/?-unsaturated acyl chlorides were 
unsuccessful. 

o-Bromocinnanioyl bromide, obtained by the interaction of phosphorus 
peutabromida and the corresponding acid in benzene solution, has 
: Y°7 23 mm. The chloride is best prepared by the action of 
011 ac ^ (compare Anschutz and Selden, Abstr., 

, 829) ; when heated with zinc in ethyl acetate solution, it yields 
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a brown, amorphous substance, m. p. 206°, which contains chlorine but 
is free from bromine. 

In the preparation of /?/9-dimethylacrylic acid from ethyl a^brom 
isovalerate, the removal of hydrogen bromide is most readily effected 
by means of quinoline; the chloride has b. p. 145 — 150°; 
m. p. 126-127°. 

a-Bromo-^-dimethylacrylic acid is obtained in almost quantitative 
yield by the action of alcoholic sodium ethoxide on a/J-dibrotnoiV 
valeric acid (compare Massot, Abstr., 1894, i, 356) ; on treatment with 
thionyl chloride, it yields the chloride , CMe^CHBrCOCl, which has 
b. p. 178° or 7 3°/ 1 6 mm., aod when heated in ethyl acetate solution 
with zinc gives brown, amorphous products ; the anilide , 
C n H 12 ONBr, 

has m. p. 90°. 

Benzylidenemalonyl chloride , prepared by the action of phosphorus 
pentachloride on the corresponding acid in the presence of light 
petroleum, crystallises in white needles, m. p. 37°. It yields with 
pyridine an additive compound, C 20 H 16 O 2 N 2 Cl 21 which forms a pale 
yellow powder, m. p. 95 — 100° (decomp.). 

Attempts to prepare benzylidenemalonic anhydride by the action 
of silver oxide on the chloride in ethereal solution yielded ethyl 
benzylidenemalonate. F. B." 

Addition of Hydrogen Cyanide to Unsaturated Com- 
pounds. Philip H. Cobb ( Amer . Ghem. 1911, 45, 604—605),- 
During the course of some work on phenylmaleic and phenylfumaric 
acids, it was found that when an alcoholic solution of ethyl pheuyl- 
propiolate is treated with an aqueous solution of potassium cyanide 
and the mixture boiled for some hours on the water-bath, potassium 
carbonate and phenylsuccinonitrile are produced in accordance with 
the equation : 

CPh:C-C0 2 Et + 2KCN + 2H 2 0 = CN-OHPh*CH 2 *CN + K^CO, + EtOH. 
This reaction is being extended to other unsaturated compounds. 

E, G. 

Esters of Boric Acid. Georg Cohn {Pharm. Zentr.-k, 1911, 
52, 479 — 485). — Esters of boric acid can be readily prepared by 
treating the acid with an excess of the alcohol in presence uf 
hydrogen chloride or of sulphuric acid. A large excess of alcohol 
(five er six times the weight of boric acid) gives the best yield, 
and sulphuric acid is preferable to hydrogen chloride. In this 
way the methyl, ethyl, propyl, and isobutyl esters have been 
prepared. 

Attempts to employ these esters for the alkylation of bases, 
phenols, and acids were unsuccessful, except in the case of salicylic 
acid, which, when boiled for a long time with methyl borate, yielded 
methyl salicylate quantitatively. jo-Hydroxybenzoic acid remains 
unchanged under these conditions, and no reaction was observed with 
aniline, dimethylaniline, pheool, or resorcinol. 

Aromatic hydroxy-acids react readily with boric eaters, yielding 
substances of the type of trisalicylboric acid , B(0 , C < H 4 4 C0 2 H) 3 , which 
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„ initially in the above-mentioned esterification. The com- 
~ d crystallises in long prisms, which on heating begin to sinter 
P ott “ t 230°, and are completely melted (with energetic decomp,) 
at V 0—270°. When trisalicyl boric acid is boiled with phenyl- 
t A azine a substance, m. p. 223°, is obtained, which crystallises in 
■??. br0 ^ n laminse, and reduces copper sulphate even in the cold. 
“8 3 ^Hydroxybenzoic acids do not give analogous compounds. 

T ' & <ybidroxyioluoylboric acid sinters at 220°, and has m. p. 245—247° 
j, ' \ pri-m-hydroxytoluoylboric acid sinters at 175°, but melts 
u civ at 261° (decomp.). Tri-p-hydrozyloluoylboric acid sinters at H3°, 
6 ihas m. p. 210 — 212° if slowly heated; if plunged into a bath at 
155 ° the substance froths up, crystallises, and melts then at 
210 — 212 °. 

Tri-o.-hydroxynaphthoylboric acid sinters at 250°, m. p. 255° 
fdecouip-)- Tri-(3'hydroxymphthoylboric acid is still solid at 263°. 

fiimcrcinoylboric act'd (from carefully dried resorcinic acid) becomes 
ve lIow at 220°, but suffers no further change below 260°. 

* Gallic acid does not react. Tartaric acid and methyl or ethyl borate 
rield a small quantity of a white, crystalline substance. 

J Salicylamide and boric ester yield a white, crystalline substance, 
which begins to sinter at 220°, and melts at about 265°. The 
s indicate the composition B(OC 6 H 4 ‘CONH 2 ) 3 . R. Y. S. 


Ketens. XXII. Attempts to Prepare (o-Methoxyphenyl- 
keten. Heriiann Staudinger and Otto Kupfer (Ber., 1911, 44, 
1638— 1640).— Attempts to remove hydrogen chloride from phenyl- 
inethoxyacetyl chloride by means of tripropylamine, with the 
formation of phenylmethoxyketen, proved fruitless. 

vMethaxyphenylacetyl chloride , OMe‘CHPb*COCJ, prepared by the 
action of thionyl chloride on the corresponding acid, is a colourless 
liquid, b. p. 80 — 81°/0T mm. At temperatures above 120°, it 
decomposes into carbon monoxide, methyl chloride, and benzaldehyde. 

F. B. 


Ether Derivatives of /i-Phenylhydracrylic Acid (/J-Hydroxy- 
0-phenylpropionic Acid). Walters Schbauth, Walter Schoeller, 
and Richard Struensee (Ber., 1911, 44, 1432—1436). — The an- 
hydrides of a-hydroxymercuri-/3-alkyloxy-/3-phenylpropionic acids, 

OH-CHPh-CH<y°>0 

(this vol,, i, 595), when hydrolysed with mineral acids are com- 
pletely decomposed, yielding cinnamic acids, and when the esters 
of the a-acetoxymercuri-/3- alky toxy-j$-phenyl propionic acids are treated 
with an alcoholic solution of hydrogen sulphide, esters of cinnamic 
acid are formed. By using an alcoholic solution of ammonium 
sulphide the esters of the mercuriacetate derivatives can be trans- 
formed into esters of /3-aIkyloxy-/3-phenylpropionic acids. The 
corresponding acids can be obtained by hydrolysing the esters or 
by the action of hydrogen sulphide on solutions of the anhydro- 
compounds in dilute sodium hydroxide. 

Methyl /2- ntethoxy-jS-phenylpropiomle , 0Me , CHPb*CH 2 , C0 2 Me, pre- 
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pared from the methyl a-acetoxymereuri-^-methoxy-jS-phenylpropi^, 
is an oil with b. p. 253° (corr.), and the corresponding acid, O 10 H o’ 
crystallises from light petroleum in stout, colourless plates, m. p_ gga 11 
Methyl fatkoacy-fl-pkmylpropumate, OEt-CHPh-CHj-COjMs, i s ’ 
colourless oil with an unpleasant odour, and has b. p. 256“ ( cori \ 
The corresponding acid, 0„H 14 0 8 , crystallises from light petroleum in 
colourless plates, m. p. 75°, and when boiled for a short time wia 
hydrochloric acid yields cinnamic acid. , 
j Q-Propoxy-fi-phenylpropionic acid, OPr*CHPh*CH 2 *C0 2 H, crystal. 
Uses from water in colourless plates, m. p. 59°, and the correspond^, 
isopropory-acid from light petroleum in plates, m. p. 73°. ^ 
Butoxy-fi phcnylpropionic acid, C ls H ls O a , has m. p. 67-5°. J. J p g 


Complete Synthesis of Pinophanio Acid and the Constitu. 
tion of Ketopinic and Tricyclenic Acid. Gustav KoMm (B* 
1911, 44, 1536— 1541).— The homoa/wcamphoric acid (annexed 
formula), prepared by reduction of 
CH 2 - CH-CHj , C 0 2 H camphoric anhydride to opocampholide, addition 
I l of potassium cyanide to this, and hydrolysis, 

| , j s identical with pinophanic acid (Gilles and 

CHj-CH'COjH Rennwick, Proc., 1897, 13, 65), but not with 
campbenecamphoric acid. Accordingly, lefo. 
pinic acid, from which pinophanic acid is obtained by heating with 
alkali or with sodium ethoxide, has the annexed formula, and 


ch 2 -ch — ch 2 
J OMe s | 

CH S -C GO 

COjH 


not that suggested by Bredt and May. It 
follows, further, from this that tricyclenic 
[dehydrocamphenylic] acid has the constitution 
suggested by Semmler and by Komppa and 
Hintikka (Abstr., 1908, i, 852), which readily 
explains the conversion into ketopinic acid, 
The corresponding cyclic ketone has beat 


obtained from homoapocamphoric acid in small quantities; the seini- 
carbazone has m. p. 209 — 211°, and the ketone is probably identical 
with fenchocamphorone. 

dl-apoCampAoMe, obtained by reducing opocamphoric anhydride, 
crystallises in long, indefinite, feathery masses or short, thick, triclioic 
prisms, m. p. 164°. When kept with hydrogen bromide in acetic acid, 
bromo&pocampkolic acid, CH 2 Br'OyH 12 , C0 2 tl, is obtained, crystallising 
in aggregates of indefinite crystals, in. p. 139°. 

Cyano&pocampholic acid, prepared by beating opocampholide with 
potassium cyanide, forms short, many-faced, but indefinite crystals, 
m. p. 141-5 — 142° (corr.). On hydrolysis, homoopocamphoric acid is 
obtained in rhombic plates, m, p, 203 — 204°, in every way identical 
with pinophanic acid prepared from ketopinic acid. The diandidt 
crystallises in slender needles, m. p. 194 — 195°. E. F, A. 


Action of Benzoyl Chloride and Potassium Cyanide on 
Benzoyloxybenzoic Acids and on Aoylated Hydroxybenzoyl- 
oxybenzoic Acids. Feancis E. Feancis and Max Niebjmteis 
Unnakn, 1911, 382, 194—210. Compare Francis and Davis, Trans, 
1909, 06, 1404 ; Davis, ibid., 1910, 06, 949).-By the action ot 
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chloride and potassium cyanide on hydroxybenzoyloxybenzoic 
'it was thought that acids of the type of galloylgallio acid (digallic 
‘‘’l.f’ that is, compounds of the depside type (Fischer and Freudeuberg, 
“T" 1 010 i, 266), might be produced according to the equation : 

S-CO-O’-WH + PhCOCl + KCN = 

UAC * OAc-R-CO-CN + PhCOO-R'-C0 2 H + KC1. 

_ reaction takes place when the nucleus contains negative 
1 “ tituents for example, 3-m-nitrobenzoyloxybenzoic acid, 4-m-nitro- 
r Lvloxybenzoic acid, 4-m-nitro-p-ethylcarbonatobenzoyloxybeozoic 
id diethylcarbonatoprotocatechuoyl-o-nitrosalicylic acid, 4-nitro-2-p- 
llvlcarbonatobenzoyloxybenzoic acid, and penta-acetylgalloylgallic 
6 but not with the following acids : 4benzoyloxy benzoic acid, 

, ijhylcarbonatobenzoyloxybenzoie acid and the corresponding 
■t svacid t-mp-dietbylcarbonatobenzoylbenzoic acid, and 3-nitro-4- 
dimethvlcarbonfttobenzoyloxy benzoic acid. 

■). a -lfitrobenzoyloxybimoic acid, NOj-CgHj-CO-O-C^'COjH, 
attained by the action of m-nitrobenzoyl chloride on m-hydroxybenzoic 
acid at 40° in the presence of 10% sodium hydroxide solution, 
crystallises from dilute alcohol in stout needles, m. p. 241°. The 
isomeric i-m-nitrobenzoyloxybemoic acid crystallises from methyl 
alcohol in long needles, in. p. 273—274° (decomp.). When shaken 
iwith benzoyl chloride and an aqueous solution of potassium cyanide, 
ithe two acids yield respectively m-benzoyloxybenzoic acid and 
!p-benzoyloxybenzoic acid together with m-nitrobenzoylformic acid 
l(Claisen and Thompson, Abstr., 1880, 253). 

I ’i-lfitro-i-ethylcarbonatobenzoic acid, OOjEt'O’CjIIjiNOjJ’COjH, pre- 
pared Irom 3-nitio- 4-hydroxy benzoic acid, ethyl chlorocarbonate, and 
A-sodium hydroxide solution, crystallises from dilute alcohol in stellate 
masses of needles, m. p. 117°. The corresponding acid chloride, 
C0 1 Et'0-C, i H 3 (N0j)-CuCl, 

crystallises from a mixture of chloroform and light petroleum in long 
needles, m. p. 72°, and condenses with p-hydroxybenzoic acid in the 
presence of alkali, yielding 3 nilro-i p ethylcarbtmatobmwyloxybenzoic 
• mid, C0 2 Et'0 , C e H a (H0 5 ) - CO-0-C 6 H j -C0 2 H, which crystallises from 
[aqueous acetone in plates or from dilute alcohol in short, stout 
[needles, m. p. 194—196° after beginning to sinter at 184°. Its 
[decomposition into w-Ditro-p-ethylcarbonatophenylglyoxylonitrile and 
[pbenzoyloxybenzoic acid proceeds smoothly. The nitrile could not be 
[ isolated, but the crude oil when hydrolysed with concentrated hydro- 
chloric acid gave 3-nitro-i-hydroxyphenylglyoxylic acid, 
NO 2 '(J 6 Hj(OH)-C0-GG 2 H, 

which crystallises from chloroform in glistening prisms, m. p. 61° 
after sintering at 59°. 

3 : i- Diethylcarbonatobcnzoic acid, C 6 Hj(0’C0 2 Et) 2 *C0 2 H, crystallises 
from dilute acetone in brilliant plates, m. p. 122 — 123° (decomp.); the 
corresponding chloride, (1 13 H 13 0-G1, crystallises from a mixture of 
chloroform and light petroleum, has m. p. 55°, and reacts with 
o-nitrosalicylic acid in the presence of ether and dilute sodium 
hydroxidesolution, yielding nitro-i-my-dizthylcarbonatobenzoyloxybenzatc 
Mid, C e H 8 (0-C0 8 Et) 2 -CO'0'C,H s (N0 2 )-C0 2 H, which crystallises from 
dliute alcohol in brilliant, glistening needles, in. p, 212 — 214° 
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(decomp.) when quickly heated. With benzoyl chloride and potass^ 
cyanide solution it yields o-nitro i -benzoyloxybenzoic acid, 
0Bz-0,H 4 (N0 s )-C0 ! H, 

m. p. 117°, and a nitrile which on hydrolysis gave 3 ■■i-dihyi roxy . 
phznylglyoxylic acid , C 6 H s {OH) 2 *CO‘CO s H. This acid crystallises from 
a mixture of chloroform and light petroleum in needles, m. p. 92°. 

3 : i-Diethylcarbomlophcnylglyoxylonilrilc, ^H^O'COjEtyCO-CS, 
prepared from an ethereal solution of the corresponding chloride and st 
aqueous solution of potassium cyanide, crystallises from light 
petroleum in glistening needles, m. p. 38°. i-Nitro-'Z-p-cthylcwbonoio. 
benzoyloxybenzoic acid, CO 2 Et'O*C fi H 4 ‘CO*O*C 6 H 3 (N0 2 )*C0,H, 
crystallises in small prisms, hi. p. 194—196° (decomp.), and with 
benzyl chloride and potassium cyanide yields g-etkylcarbmatojJmyi 
glyoxylonitrile, C0 2 Et-0-C 6 H 4 -C0-CN, as small needles, m. p. 34°, and 
volatile under 10—12 mm. pressure. The nitrile when hydrolysed 
with concentrated hydrochloric acid yields p hydroxy phmylghjoxtjlk 
acid, 0H'C 6 H 4 -C0‘C0 5 H, which crystallises from benzene in small 
cubes, m. p. 84°. 

Penta-acetylgalloylgallic acid (Abstr., 1909, l, 402) reacts with 
benzoyl chloride and potassium cyanide, yielding 5-benzoyl-b : i-iliacetyl 
gallic acid, C 9 H 2 (0-COPh)(OAc) 2 'C0 2 H, which crystallises from 
, methyl alcohol in small, pointed needles, m. p. 178—179°. The nitrile 
which was also formed when hydrolysed with concentrated hydro- 
chloric acid gave galloylformic acid, OjH^OHJj'COCOjH, which 
crystallises from dilute alcohol in glistening needles, m. p. 114 -116“. 

It gives the same coloration with ferric chloride as does gallic acid, 
but with potassium cyanide solution it gives a violet coloration. 

3 • 4 : 5-TrietkylcarbonatopUnylglyozylonilrUe, 

C 6 H 2 (0-C0 2 Et) 3 -C0-CN, 

obtained from the corresponding chloride, crystallises from light 
petroleum in small, glistening Deedles, m. p. 98°. 

S-n-JElhylcarbonalobenzoyloxybenzoic acid, 

C0 2 Et-0-C 6 H ( -C0’0-C 6 H ( -C0 2 H, 

crystallises from dilute acetone in colourless needles, m. p. 148°, and 
S-nitro-i-dimethylcarbonatobenzoyloxybcnzoic acid, 

(C0 2 Me'0) 2 C 6 H 3 -CO'0-t' e H 3 (N0 2 )’C0 2 H, 
prepared from 2 : 4 -dimethylcarbonatobenzoyl chloride (Fischer, Abstr., 
1909, i, 162) and ro-nitro-p-hydroxyberizoic acid, crystallises from 
alcohol in small needles, m. p. 172° (decomp.). J- J- S. 

Compounds of the Propane Series. Siegmund Gabriel (Ber., 
1911, 44, 1905—1915. Compare Hildesheimer, Abstr.. 1910, i, 891). 
—Hildesheimer (foe. et(.) has described the compound obtained by the 
action of red phosphorus and bromine on a-phtbaliminobutyric acid as 
n /3-dibromo-a-phthaIiminopropane. A compound of this constitution 
has now been prepared independently, and found not to be identical 
with Hildesheimer’s compound, which, accordingly, must have the 
composition of an ay-dibromo-a-phthaliminopropane, 
C g H 4 O 2 :N-0HBrCH 2 -CH 2 Br. 

By the action of bromine on phtbaliminoacetone, mono-, di-, tn-, 
and tetra-bromo-derivatives have been obtained. 
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p/tthalinanobrontoacelvae, C s H 4 O s .N-CH J -CO-OH I Br, prepared cither 
by the action of phosphorus pentabromide or of bromine in chloroform 
solution on phtha immoacetone crystallises in colourless, slender mat- 
ted neBdles, m. p. 147— 148 . When fused with potassium phthali’raide 
diphthahminoacetone is obtained, proving the position of the bromine 
atom , whilst on heating with sodium acetate at 170°, pluUimino- 
hylmgacetom, crystallising in needles of silty lustre, m. p Hl—Hjo 


s ioriiivu. 

On hydrolysis of phthaliminobremoacetone by boiling with water 
phthaliuiide and methylglyoxa! are the main products ’ 

Phthalminodibrommatone, C 8 H ( 0 2 :N'CHBr-Co-0H,Br produced 
,n brommation m benzene solution or further brommation of the 

mouohromO'CompouDa, forms loug needles, m p 126 127° 0 

hydrolysis, plithalimide and bromoinethylglyoxal are obtained" 1 ’ “ 

PhtkahmmotrtbromoaaloM, C^OjlN-OHBrOO-CHBr ’crvet-d 

?“ in fr ly " 0Ut t r K d ?’, m - F ; 146 - U7 °- 0n hydrolysis phthab 
imule and dibromomethylglyoxal are obtained, the latter being 
«iW aS-the o phenylhydrazone, crystalling in citron-yellow needles- 

PhthdimimtetraboimaciloM, C S U 0 IN’CHBrCO-OBr ,. r w„l 
in rhombtc plates, m. p. 153-15^ On hydrolysis brloSt 

Ondi8tillationofpbthalimino-,Pb«tyrylchloride 1 pro r s ) nylpl,thalimide 

m. p. 151“, is obtained (compare Johnson and Jones' this vol„ i, 455). 
The isomeric phthaliminocydop-opane , C,1I ( 0 2 :N'CH< prepared 

mTlJ^?^ 6 a T f/ hlhalic t acid - rhombic 

brlL ~ 36 ' d08S 0 ™ “ additive with 

form^r^ r al - mid o C i’? t)ineS with brom ™ in cWoroform solution 
forming phthalwmw-a^-dibromopropane, C s H O,: N • C f I Br • C HBr CH ’ 

flat ’ he “ g °“i ^ tal ^^-105-106o,anddSs 

from Hildesheimer s compound (foe. «f.), m. p 147°. On hydrolysis 
pMwlmmle and acetylcarbinol are obtained. ] ’ 

CS,? m? wrtTt°h M T and F fT 

rtZvidM ‘j C0 “ P , 8it ! 0U ° f the '«* “dii* saltoTphenolphthalein 

"T sSpengter, Abstr., 

an,; to«) , P re Abstr - 1910, i, 219; Kehraiann, 

Phmolphtt^ir 1 ^ 6 ? 1 ^ 1 ^' ““ iS 0btaiB<,d tr 5’ 3Ulliw ^ shaking 
tapSure L h», ft ?‘ dUm M"“* the ordinary 
comStfon Off ft -solution to boiling. It has 

VOL iTi ^ lA^iIJffjO, au<i tor “6 reddish-brown, flat 
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prisms with a green lustre ; the anhydrous salt has a metallic n 
colour (compare D.R.-P. 223969). p ^ 5 

By-products of the Preparation of Ethyl Pblorog] UC i n 
dicarboxylate. Hermann Leuchs and Fritz Simion (Ber., 191 j 
1874 — 1884. Compare Leuchs and Geserick, Abstr., 1909, i, j 06) 
In the preparation of ethyl phloroglucinol dicarboxylate by the Bach" 
synthesis, ethyl malonate and ethyl acetate are present in the react’ 
mixture, and there is the possibility of 3 mols. of acetate uniting 
form phloroglucinol, or of 3 mols. of malonate uniting to f 0P ^ 0 
tricar boxy late, or of the formation of phloroglucinolmonocarbovvl \ 
from 2 mols. of acetate and 1 mol. of malonate. The by-products of 
the reaction have been examined from this point of view, and fi ve 
such isolated, namely, an ester, Cj 7 H 2(i O 10 , m. p. 96°, an acid, U lr H q 
and an ester, C 14 H 16 0 8 , both derived from this by secondary dia'^ 
a compound, C 22 Il 20 O 12 , and a compound, C ls H ls O u , formed by 
combination of 4 mols. of ethyl malonate. 

Neither phloroglucinol-mono- nor -tri-carboxylate is f 0me) j 
although the latter may represent an intermediate stago in the forma* 
tion of some of the compounds mentioned. More probably the 
molecules are first united in chains, and the closing of the ring uk es 
place subsequently. 

The ester, C l7 II 20 O 10 , has been more fully investigated. With 
N 0 

hydroxylamino, an tsooxazolone, n NCO, is formed. Withcon- 
L Jti* (jlla 


cent rated nitric acid, the side-chain is hydrolysed, and the ester 
C 14 H 16 0 8 , formed. 

On acetylation, a triacetate is formed, water being at the same time 
eliminated. On complete hydrolysis with hydrogen iodide, an add, 
C n TI 6 0 B , is obtained. Cold sodium hydroxide eliminates a molecule of 
alcohol. 


The formula attached is applied to the ester C l7 H 20 O 1() to /express 
tM 8 behaviour : C0 2 Et.CH<™— g 

It crystallises in long, matted, colourless needles, m. p. 95*5 — 96-5', 
and shows a deep reddish-brown coloration with ferric chloride. 

The iso oxazolone, C^II^O^N, produced on boiling with hydroxyl- 
amine, forms four-sided, glistening tablets or prisms, in. u. 203— 204 3 
(decomp.). 

The acetate, C 2s II 24 0 12 , crystallises in yellow, dome-like prisms, 
m. p. 109 — 110°. The mother liquors contain the sodium salt, four- 
sided, yellow plates, in. p. 2G0 U (decomp.), of an ester, C 21 lI O(l 0 12 or 
CjcJljgOjj, which ery.-lallises in needles, m. p. 145 — 146°. By 
the action of hydrogen iodide on the acetate, an aci'i, C 9 H 6 0 ; , 
crystallising in feathery needles, is obtained, m, p. above 300°. 

The anhydride , C I7 H 18 O 0 , of the ester, C ]7 U 20 O ]0I crystallises in long, 
hexagonal needles, m. p. 153 — 154°. 

With the ester, sodium hydroxide gives a product, C jr H 14 0 91 crystal- 
lising in massive prisms, m. p. 1G2 — 163°. 

Concentrated nitric acid forms from the ester, glistening, broad 
neediest m. p. 128 — 129°, of the compound , C u H 16 0 8 , identical with 
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that formed during the original condensation. A second jmduct 
C H 1S 0 1() , °ry stallises nee< ^ 63 or prisms, m. p. 99—100°. 

“The condensation product, C 15 H w 0 ltl , consists of colourless, glisten- 
ing, obliquely-cut prisms, m. p. 165° (decomp.). When fused, it forms 
the compound, just described. 

The by-product, forms pale yellow needles, m p 

196 — 197 ". 

The fifth condensation product, the ester, 0 18 H ls 0 n , crystallises in 
yellow, pointed, four-sided plates, m. p. 177—178°, and is identical 
with a substance isolated by Willstatter (Abstr., 1899, i, 577), It 
yields phloroglucinol when fused with potassium hydroxide, and is 
considered to be formed by the condensation of 4 mols. of ethyl 
uialonate. }?. \ 


Synthesis of Glucovanillic Acid and of Grluco^-hydroxy- 
benzoic Acid. Ferdinand Mauthneii (/. p r , Chem 1911 liil 83 
556-560. Compare Abstr., 1910, i, 677).-J/e%7 Mm-ucelifyluco- 
vandlats, 0 23 H 2s Oj 3 , m. p, 144 145°, obtained by shaking a solution 
of methyl vauillate in diiute sodium hydroxide with ethereal /J-aceto- 
bromoglucose for twenty-six hours, is hydrolysed by aqueous barium 
hydroxide at the ordinary temperature, yielding Tiemann and Roimer’s 
glucovanillic acid. 

In a similar manner, methyl p-hydroxybenzo&te and /3-acetobromo- 
glucose yield methyl tetra-acetylyluco-p-hydroxylemoate, C,,H,.0,, 
m. p. 159-160°, which is converted into gluco-f-hydroxybenmc acid, 
or p. 211 212°, by shaking with Q°/ 0 barium hydroxide for 
twenty-tour hours at the ordinary temperature. C, g 


Chemical Action of Light. XXI. Giacomo h. Ciamician and 
Paul Silbek (Ber., 1911,44, 1058 -1564)— By the action of light on 
benzaluehyde a trimeride , m. p. 144 — 145°, is obtained, isomeric with 
that of Mascarelli, m. p. 247—218°, which is also formed in this 
reaction, [he new polymeride crystallises in chalk-white, inicro- 
C |J i 8 crusts ’ and does not combine with semicarbazide. Cinnam- 
aldehyde after a year's exposure to light gives a reddish-brown, 
transparent resin, which after purification forms an almost colourless 
powder, in. p. 115 °; this is probably a polymeride of four or live 
molecules. 

A mixture of benzophenone and benzaldehydo when exposed to 
ig t forms a compound, O^lI^Oj, composed of two molecules of 
benzaldehyde and one of benzophenone. This crystallises in colour- 
less, voluminous needles, m. p. 245°. 

A mixture of benzophenone and diethyl dihydrocollidincdicarboxyl- 
• ^ ^Dzene yields after a year’s exposure a mixture of benzo- 
P cone and ethyl eollidinedicarboxylate. The picrate of the latter 
?^ 7 ? e l Iow neet ^ es > 10 • }■■ 164°; the aurichlorile is oilv, and 
e plalimchloride yields orange-red platelets, m. p. 181°. 
m ace tone unite to a condensation product, 

lise^n* r ? 0 ^ 8, °^ u * na ^dine and 1 mol. of acetone, which erystai- 
the -HrTr* i° w ' slender needles, m. p. 212°. It is a diacid base ; on 
1 ion or hydrochloric acid it becomes orange-red, but ou stirring 
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the solution becomes colourless. When this is evaporated a baj-ej 
yellow-coloured residue is obtained, which immediately becomes oran ' 
red on the addition of water. ^ 

The dihydrochlorid fe is colourless ; the monohydrockloride is oran 
red, m. p. 270°. The platinickloride is orange-red ; the aurichlori^' 
at first a golden-yellow, crystalline precipitate, but with water a, | Jro J a 
mass is obtained and the filtrate is violet-brown. E. F. A C 


Rate of Transformation of syn- into anri-Oximee. Thomas 
S. Patterson and Andrew McMillan (Proc. Phil. Soc. Glasgow 
1911, Reprint 7 pp.). — In continuation of previous work (Trans., 1907 
91, 504; 1908, 93, 1042), the authors have determined the velocity of 
transformation of a number of substituted benzsyrcaldoximes into the 
anZt- forms in ethyl tartrate solution. 

The following are the mean values for 1000 k at 26°: Benz^. 
aldoxime, 6*38; p-tolylsywaldoxime, 5T8; anis^raaldoxime, 6-82 • 
piperonalsyrcaldoxime, 3*59; o-nitrobenzsynaldoxime, T10; ntnilro- 
benzsynaldoxime, 4T6 ; p-iodobenzsynald oxime, 5 335. 

In the case of p-nitrobenzsynaldoxime the transformation into the 
a«ri-oxime takes place so rapidly that no measurements of the rate of 
change could be made. , , F. B. 


Synthesis of a- Amino-ketones by means of Hexamethylene- 
tetramine. Cabl Mannich and Friedrich L. Hahn (tier., 1911,44, 
1542 — 1552). — A large number of a-halogen ketones readily form 
crystalline additive products with hexamethylenetetramine, iodides re- 
acting more readily than bromides or chlorides. These compounds are 
colourless, soluble salts, which tend to decompose when crystallised 
and decompose also on warming. When hydrolysed with a large 
excess of alcohol and 38% hydrochloric acid, the corresponding amines 
are obtained, but the reaction is complicated by the formation of con- 
densation products with the formaldehyde derived from hexamethylene- 
tetramine. In the case of those bases which are stable in the free 
state, tbe formaldehyde can be fixed by adding sodium hydrogen 
sulphite. 

Two of the amino-ketones, w-amino-p-hydroxyacetophenone, 
OH-C 8 H 4 -CO-CH 2 -NH 2 , 

and aminoacetyleatechol, C 6 H 3 (OH) 2 'CO*CH 2 ’NH 2 , were obtained as 
free bases, although a-amino-ketooes usually condense to form dihydro- 
pyrazines. The condensation is possibly hindered by the phenolic 
nature of the compounds, or more probably it depends on the solubility 
of the amino-ketones. When they are sparingly soluble, condensation 
does not take place. 

w-Chloroacelopheuone and hexamethylenetetramine form a salt-like 
additive product, m. p. 145°. The similar compound from wbromo- 
acetophenone and hexamethylenetetramine has m. p. 165°. Bititer 
product on treatment for three days with hydrochloric acid and 
alcohol gives the hydrochloride of uminoacetophewme , m. p. 1 86 - lb r ; 
the hydrobromide has m. p. 217—218° (decomp.). 

u-Carbetkoxyaminoacelopkenojiei C e H 5 *CO* CH 2 * N II ■ C0 2 Efc, prepared 
by the interaction of the ami noacetophenone salts with ethyl chloro- 
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. vlttte, crystallises in slender needles, in. p. 58°. It is reduced 
CSr odium 'amalgam and alcohol to tx-cwbethoxyaminomethylphenyl- 
, s ° , w hich crystallises in colourless plates, m. p, 86°. 

<a, ° 'chloro-p-methoxyacetophenone and hexamethylenetetramine con- 
,1 "se to a product, m. p. 170°, which is decomposed into a-amino- 
itlhoxyacetophenone hydrochloride, m. p. 197° (decomp.) ; this becomes 
P'’l j n so l u tion on the addition of ammonia, and orange needles of a 

dihydropyrazine separate. 

Li mino-y-h’jdrtm/acclophenmie hydrochloride crystallises in colourless 
latelets, m. p. 242° (decomp.). The free base is stable, crystallising 

fu glistening plates. 

Kihvl carbonato-iD-carbethoxyamznoacetopfienone, 

9 C0 2 Efc*0*C 6 H 4 *C0*CH 2 ‘NH'C0 2 Et, 

forms slender, colourless plates, m. p. 85—86°. 

uj-Chloroacetylcatechol, ra. p. 173°, is best prepared by heating equal 
quantities of catechol, chloroacetic acid, and phosphoryl chloride in a 
large flask on the water-bath until the liberation of hydrogen chloride 
ceases. The diacetate has m. p. 110 — 111°, but the additive product 
with hexamethylenetetramine could not be obtained pure. 

a- Jodoacetylcatechol diacetate , obtained by interaction of the chloride 
with sodium iodide, has m. p. 110—111°; it forms a hexamethylene- 
tetramine additive product , m. p. 171°. 

w-Aminoacetylcatechol is a heavy powder, decomp, above 200° ; the 
hydrochloride crystallises iu lustrous plates, which become brown at 
230°, m. p. 252° to a dark red liquid, 
u-Broinoaceloveratrone, C 6 H 3 (0 M e)./CO* 0 H 2 Br, obtaiued by 

bromination of acetoveratrone in chloroform, has m. p. 80—81°; 
the additive product with hexamethylenetetramine crystallises in 
needle.®. 

w-Aminoacetoveralrone hydrochloride forms colourless, lustrous 
needles, m. p. 221°. 

(o-Chloroacetylpyrog allot triacetate , C t .H s (OAc) 3 , CO , CH 2 Cl, has ra. p. 
100—101°. When oxidised with potassium permanganate in acetone, 
an acid containing acetyl is obtained, which is hydrolysed to pyro- 
gallol carboxylic acid, thus proving the positions 1, 2, 3, 4 for the 
substituting groups in chloroacetylpyrogallol. The triacetate does 
not combine with hexamethylenetetramine. 

w-Iodoacetylpyrogallol triacetate has m. p. 139 — 140°; it forms an 
additive product with hexamethylenetetramine, m. p. 130°, but 
w-aminoacetylpyrogallol could not be obtained from this. 

Acetylpyrogallol trimetkyl ether has b. p. 165°/12 mm., m. p. 14—15°. 
Bromoacetylpyrogallol trimethyl ether is a viscid oil, m. p. 174—176°, 
forming colourless crystals, m. p. 50 — 51°; it does not form a 
hexamethylenetetramine additive compound. E. F. A. 

Isolation of an Enolic Dibromide and the Course of the 
Reaction in the Bromination of Acetophenone and Similar 
Ketones. Friedrich L. Hahn ( Ber 1911, 44, 1552 — 1553). — When 
bromine is passed into a well cooled solution of acetoveratrone in a 
little chloroform or ether, a yellowish-red dibromide t C J0 H 42 O s 8r 2 , 
separates. This is very unstable, and decomposes completely within 
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t iTclvo hours. 5VIion covered with ether and well shaken with di|„t 4 
sodium hydroxide, both layers remain colourless ; the ether fJri 
evaporation yields (u-bromoacctoveratrone, an indication tliat th # 
ketone reacts in the enolic form, and that the dibromide has ft. 
formula C G lI g (OMe) 2 'CBr(OH)*CH 2 Br. 

When acetophenone is brominated in ice-cold chlproform solution 
no hydrogen bromide is liberated, neither does the brownish.®)' 
solution contain free bromine until at least 1 mol. of bromine tor 
each mol. of ketone has been added. Only on warming or shakir» 
with water is hydrogen bromide liberated, and the solution becomes 
lighter in colour ; it then contains w-bromoacetophenone. If bromina- 
tian is performed in a solution of sodium acetate in acetic acid, 
bromine is not fixed, even at the temperature of the water-bath, so 
long as no enol is present. On the addition of concentrated hydro- 
chloric acid a trace of enol is formed and a violent reaction sets in, 
the solution being immediately decolorised. E. F. A, 


Chemical Action of Light. XX, Giacomo L. Ciamioias arc] 
Paci. Silder (Be r., 1911, 44, 1554—1558. Compare ibid., 1901 , 34 , 
1541).— .By the action of light on a mixture of acetone (1 vol.jmd 
ethyl ether (2 vols.) there are formed isopropyl alcohol, an additive 
product of acetone and ether, OCH^O,, b. p. 138—141°, probably 
the monoelhyl ether of / 3-melhyUmtt/ltm fly-glycol, and a product, 
e n H K 0, or C u H., 4 <> 3 , b. p. 109-ll3°/20 mm. 

Acetophenone and ethyl ether after seven months’ exposure to light 
yield an additive product, C ls H ls Op b. p. 247°, together with a further 
condensation product. 

Bcnzophenone and othyl ether form benzopinacone and an additive 
product, C,,H s0 Oj, crystallising in colourless prisms, m. p. 51”, and 
stablo towards permanganate j it has probably the composition 


also obtained. 


K. F. A. 


Ketens. XIX. Formation and Preparation of Diphenyl- 
keten. Hermann Staudinokk (Ber., 1911, 44, 1619—1623).- 
Diphenylketon is formed in almost quantitative yield by the inter- 
action of equal molecular quantities of diphenylacetyl chloride and 
tripropylamine in ethereal solution. It is also obtained, together 
with rn-chlorodiphenylmethane and tetraphenylethylene, when diphenyl- 
acetyl chloride is distilled in a current of carbon monoxide under 
ordinary pressure. It is, however, best prepared by allowing » 
benzene solution of azibenzil to flow slowly into a flask heated at 100 , 
and distilling the resulting diphenylketen uuder diminished pressure 
(compare Schroeter, Abstr., 1909, i, 617). _ 

The residue from the distillation separates from glacial acetic ana 
in yellow crystals of the composition C 23 H, 0 O 2 N 2 , m. p. 201°, and 
consists of an additive compound of diphenylketen with azibenzil. 

F. B. 


Beckmann Transformation. Ferdinand Henrich (Her., I® 1 ! > 
44 , 1533—1536. Compare Schroeter, this vol., i, 505). — When 
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ethereal solutions of tho sjm-modifications of dypnoneoximo (Abstr., 

1904 i, 431) and benzylideneacetophenoneoxime (Abstr,, 1907,’ 
i Q 24 ) are subjected to the Beckmann transformation by phosphorus 
jentochloride, white substances are first precipitated, which are then 
converted by the further addition of phosphorus pentaehloride into the 
ve j] ow products, from which tho anilides are finally obtained by the 
action of water. Similar behaviour is exhibited by pivalophenone- 
oxime (Sehroeter, lot. cit.) and by benzophenoneoxime. These white 
substances are shown te be the hydrochlorides of the oximes, since they 
are produced by passing hydrogen chloride into ethereal solutions 
of the zjm-oximes, and regenerate the oximes by treatment with cold 
aqueous sodium carbonate. It seems, therefore, that an oxime under- 
goes the Beckmann transformation only when it has basic (unsaturated) 
properties. The anfi-oximes of the preceding substances, which do not 
undergo the Beckmann transformation, likewise do not have pronounced 
basic (unsaturated) properties. C. S. 

Isomerism and Isomorphism of the Yellow and the Red 
Fluoreoones. Hans Stobbe (But., 1911, 44, 1481— 1488).— Korp’s 
statement that the red and the yellow modifications of fltiorenone 
(diphenyleue ketone) are true isomerides (Abstr,, 1896, i, 238) is 
confirmed by the author, who shows that the two substances differ, 
not only in the solid, but also in the liquid state and in solution. 

The yellow ketone has m. p. 83 -84°, and melts again at this tem- 
perature after resolidifying. The red ketone has m. p. 82 — 83°, but 
after resolidifying has m, p. 83—84°. Mixtures of the two ketones in 
any proportions have m. p. 83 — 84°. The fused mixture is orange, 
and solidities in orange crystals. The red and the yellow, crystalline 
forms and also the orange mixed crystals are all isomorphous, crystal- 
lising in rhombic plates, more rarely in flattened needles. The red 
ketone crystallises from light petroleum iu the dark, at first in blood- 
red, short crystals, but after repeated crystallisation in orange crystals 
which get paler in colour and more elongated, indicating a gradual 
conversion of the red into the yellow form. The conversion is readily 
accomplished by cold concentrated sulphuric acid. 

The absorption spectra of the two modifications in alcohol, both in 
the visible and in the ultra-violet regions, have been measured. The 
latter are identical, the former, of course, aro different. The optical 
behaviour leads the author to the opinion that Kerp’s constitutions 
for the two ketones (foe. c it.) are untenable, ' and that the two 
substances furnish yet another instance of a pair of isomerides, the 
constitutions of which cannot be represented by present-day structural 
or stereochemical theories (compare Schaum, Abstr,, 1910, i, 391). 

c. a 

/?£- Dibenzoyl - dimethylheptane and aacE-Tetramethyl- 
pimelic Acid. Albin Haller and Edooard Bauee ( Compt . rend., 
911, 152, 1638 — 1642). — The general method for preparing trialkyl 
derivatives of acetic acid (Abstr., 1909, i, 131) has been applied to the 
synthesis of dibasic acids. 

The sodium derivative of phenyl isopropyl ketoue, prepared by 
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means of sodamide, reacts with ay-dibromopropane, giving a s 
quantity of an unstable liquid, b. p. 171— 173°/ 13 mm., probably 0 f !v‘ 
constitution COPh’CMe 2 *[CH 2 ] 2 *CH 2 Br ; the principal portion of fh 
product, however, consists of fil-dibenzoyl-fiC-dimetkylkeptane 6 
COPh‘CMe 2 -[CH 2 ] s *CMe 2 -COPh, 

silky needles, m. p. 48 — 49°, b. p. 250 — 255°/ 15 mm This dikefo 
forms a dioxime , m. p. 223 — 224°, and undergoes the usual sciss^ 
when treated with sodamide, giving rise to aaf(4etrametkylpi m i ani ^ 
needles, m. p. 191 — 192°, aa u-Tetramethylpimelic acid, 1 

C0 2 H-CMe 2 -[CH 2 ] 8 -CMe/C0 2 F, 
forms hard crystals, m. p. 168 — 169°. 

The reaction follows the same course when a-chloro-y-bromopropan e 
is used instead of the dibromo-derivative. e^Cfdoro- ^-benzoyl S-^nei, h) 
pentane , COPh , CMe 2 'CH 2 *CH 2 *CH 2 Cl, has b. p. 165°/11 mm. ^ 

W.'o.w. 


o-Dibenzoylbenzene and its Homologues. Alfred Ouvot and 
F. Vallette (Awn. Chim. Pftys ., 1911, [viii], 23, 363 — 397) — -Guyot 
and Catel (Abetr., 1905, i, 226, 516, 540 ; 1906, i, 761 ; 1907, i, ft) 
have drawn attention to the analogy which exists between the re- 
actions of o-dibenzoylbenzene and those of diphenylphthalide 
phonyloxanthranol, and Haller, Guyot, and Pignet have shown that 
under certain conditions the phthaleins are capable of being isomerised 
into o-dibenzoylbenzene derivatives (Abstr., 1910, i, 285). The authors 
have therefore generalised the work of Guyot and Catel, and pre- 
pared a number of dibenzoylbenzene homologues. 

When magnesium phenyl bromide in ether reacts with excess of 
tolylphthalide, 2-hydroxy - 2 -phenyl - 1 - tolyl- 1 :2-dihydrokobmzo/vm, 

i s formed. It is a colourless, crystalline 

powder, is very soluble in most organic solvents, and undergoes 
dehydration slowly at atmospheric temperature, but immediately ami 
quantitatively on adding hydrochloric acid to its solution in alcohol, 

forming 2- phenyl- 1 -lolylhobenzofuran, C fi H m.p, S3 0 , 


which crystallises in slender, yellow needles, gives yellow solutions 
showing a green fluorescence, of which the colour gradually disappears 
by the oxidation of the substance in air to o -toluoylbenzoylbenxM, 
m. p. 139°. This crystallises from a hot mixture of alcohol and 
benzene in small, brilliant prisms, dissolves in sulphuric acid with an 
intense magenta colour, and is recovered unchanged on addition of 
water. With hydrazine hydrate, it furnishes phenyltolylphthaluzm , 


p. 117°, crystallising in small, eolourks 


CPh N 

span gles . o-Jknzhydryllolhydrylbenzene, 

OH-CHPh-C t .H 4 *CH{OJI)-C 6 H i Me, 
m. p. 104°, is obtained by the reduction of either hydroxyphenyltolyl- 
dihydroisobenzofuran or benzoyltoluoylbenzene with sodium amalgam 
in alcohol. It crystallises in thin, colourless spangles. Under similar 
conditions, phenyltolyHsobenzofuran furnishes the 1 : 2 -dihydride, 
m. p. 104°, which crystallises in brilliant, colourless needles. 
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When, on the contrary, excess of magnesium phenyl bromide in 
e ther is added to tolylphthaiide, the condensation goes a stage further 

and o-tolhydryltriphenylcarbinol, HO-OPh 2 -C 6 H ) -CH(OHhC,H Me’ 

m . p. 182°, small crystals, is formed. This, on treatment with warm 
sulphuric acid, loses 2 mols. of water and gives Mi-phenyl-9-toh/l- 
anthratxne, m. p. 192°, which crystallises in feebly yellow, bulky 
prisms, and fluoresces violet on solution in benzene. On oxidation 
with sodium dichromate, it yields 9 : lO-dihydroxy-W-phtnyl-’j-tolyl- 
ahjiromthmant, m. p. 212° (anhydrous), which crystallises with 
some alcohol in transparent needles, gives an indigo-blue coloration 
with sulphuric acid, and liberates iodine from potassium iodide. Its 
constitution is established by its synthesis from the ethyl ether of 
phenyloxanthranol by the action of magnesium tolyl bromide (com- 
pare Gnyot and Staebling, Abstr., 1905, i, 885). In ‘acetic acid 
solution, o-tolhydryltriphenylcarbinol is dehydrated by hydrochloric 
acid, forming 2 : ‘2-diphmyl-l-tnlyldihydroisobmzofumn, 

m. p. 123°, which crystallises in small, colourless needles from alcohol, 
and on oxidation with sodium dichromate in acetic acid exchanges the 

H atom for a hydroxyl group ; this hydroxy -am pound has m. p. 130° 
and crystallises from alcohol, ether, or benzene. Its constitution was 
established by its synthesis from clipheny lphthalide by the action of 
magnesium tolyl bromide. 

The action of magnesium p-tolyl bromide on tolylphthaiide is 
analogous to that of magnesium phenyl bromide on this substance 
and the following products were obtained by methods strictly 
analogous to those employed for the lower homologues described above. 

i-llydroxyA :%ditolyl-\ ■. 2-dihydroisoboizofuran forms small crys- 
tals, and on heating loses 1 mol. of water, forming 1 \2-dilolylho- 
J«o/Wa„, m. p 125°, crystallising in long, yellow needles. Ditoluoyl- 
benzene, m. p. 184°, forms colourless crystals, and gives an intense 
magenta colour with sulphuric acid (compare Bauer, Abstr., 1905 
1, 210). Its monoplienylhydrazone, m. p. 171°, forms small, brilliant 
yellow prisms, DitolyJphthalazme, m. p. 221°, crystallises from 
, 01101 in long, slonder needles, o -DUolltydrylbmzmr, m. p. 118“ 
forms small, colourless spangles. 1 : 2-Ditolyl -\ : ■2-dihydroisobcmo- 

m - p- 89 > separates from methyl alcohol in slender, colourless 
needles. 

Ditolyl-o-tolhydrylphenylcarbinol, 
m ,„„ 0 . C 6 H 4 Me-CH(OH)‘C 8 ir 4 -C(C 8 H ) JIe).,-OH, 

’ “™ s smalI > brilliant prisms, and in contact with sulphuric 
w loses 2 mols. of water, giving 9 : \Q-p-ditohjl-2-methylanthractm, 
cb crystallises 111 yellow prisms and fluoresces violet in benzene 
TZTT- 0n ^ gives 9 : W-drhydmvy-9 : 10-.fi- 

wt WMyd r mnik ra < xm , p . 207“ (anhydrous), which crys- 
mI „ « ., S ™“ a L lcoho1 l “ brilliant prisms, gives an indigo-blue 
iodide 1 ^ sn Pburic acid, and liberates iodine from potassium 

Ma r nesiijm a-naphthyl bromide in ether reacts with' phenyl- 
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phth&lide, forming 2-hydroxy 1 -phenyl- 2 -u aphthyl- 1 : 2-dikydromi^ 
furan. This was obtained as an oil, which, on oxidation, g ave 
o-benzoylnaphthoylbenzene, m. p. 104°, in small, colourless crystals, 
oToluoylnaphthoylbenzene, m. p. 144°, crystallising in small, colourless 
prisms, was obtained similarly from the condensation product of 
magnesium a-naphthyl bromide and tolylphthalide. . T. A. H 

Quinhydrones. Wilhelm Siegmunds (/. pr. Chem ., 1911, [in ^ 
553 — 555). — By the addition of a warm ethereal solution of the 
phenol to a warm solution of yj-benzoquinone in petroleum, the 
following quinhydrones have been obtained : 3C fi H 4 O 2 ,4O t; U^(0H) 
m. p. 78°, black needles, from p-benzoquinone (2 mols.) and pyrogalloi 
(1 mol); 3C 6 H 4 0. 2 ,4 C ( .H s ( 0H) s , m. p. 164°, green needles, from 
/)-benzoquinone (1 mol.) and hydroxyquinol (1 mol.) ; 

30 f U 4 0 2 ,2C 6 H 3 (0H) r 

m. p. 103°, red crystals, from p-benzoquinone (4 mols.) and phloro- 
glucinol 1 (1 mol.); C 6 H 4 O 2 ,C 10 H fi (OH). 2 , from ;>benzoquinone (i mo |) 
and 2 : 3-dihydroxynaphthalene (1 mol), separates initially in pale red 
leaflets, finally in garnet- red needles, both forms having m. p. 78—80° 
(compare Abstr., 1909, i, 109). C. S. 

Constitution of Quinhydrone-like Substances. Angelo Knobs 
(/?«)•., 1911,44, 1503 — 1506) —Richter’s conception of quinhydrones 
as oxonium compounds (this vol, i, 136) is inapplicable to the 
quinhydrones obtained by Haakh from quinones and hydrocarbons 
(Abstr., 1910, i, 48). The author selects several of Richter’s examples 
and shows that the constitutions ascribed to them are at variance with 
their properties. A truetmowwm compound, 

N0 2 -C 6 H 4 , 0-NH. i :C G H 4 :NH 2 '0 , C 6 H 4 -N0 2 , 

m. p. 59° (decomp.), has been prepared from quinonedi-imirm and 
p-nitrophenol in ether. It forms yellow crystals and lacks, therefore, 
the chief criterion of a quinhydrone, namely, an intense colour in 
comparison with those of its components. 0. S, 

Vat Dyes from a-Naphthaquinone, Rudolf Puhherek and 
JCurt Brass (Ber., 1911, 44, 1647 — 1656). — A number of substituted 
2-amino-a-napbthaqiiinones have bcon prepared by the condensation of 
amino-compounds with a-naphthaquinone. On reduction with alkaline 
hyposulphite, the majority of these compounds yield vats which dye 
cotton without a mordant. The dyes are, however, of no technical 
importance, partly on account of their lack of vivid shades, and partly 
because of their insufficient fastness to chlorine and light. 

From experiments on the behaviour of several Ieuoo-compounds of 
vat-dyes towards vegetable fibres, the authors draw the conclusion 
that the production of fast colours is determined by the following two 
factors : (1) the affinity of the leuco-compounds for the fibre, aud 
(2) the firmness with which the dye is mechanically fixed on the fibre 
when the leuco-compound is oxidised. 

C H *CO 

2 - rt-Aminoanilino-cL- naphthoquinone, i® 4 ^C*NIPC 6 U 4 *NH.,, 

OU Oil 

obtained by reducing 2-p-nitroanilino-a-naphthaquinone with alkaline 
hyposulphite and oxidising the resulting solution with a current of air, 
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. . dark violet prisma, m. p. 214 ° (not sharp) ; with strong 

rystalHses in 9 a ^framne-red solution, from which a yellowish- 

uJp'mru: aci 8 . ;tated by water. 

i v,„ heatin' 7 a-naphthaquinone with ;.-plienylenediamine in 
s prepared by . it forms a brownish-violet, orystalline 

;la«i J ace 95fj 0 (not sharp), and gives with alkaline hyposulphite 
powder, m- P- - '. n wWch cotton is dyed brownish-violet. It is 

a WA lead peroxide in xylene solution, yielding probably 

oxiiiise _ p( i;% a -navhthaouinonijldi-vniw . 

I lylammo - a - naphthaquinoM, 0i„H 5 O 2 -NH-C 6 II 4 Ph, 
3 ' (i * by heating a-naphthaquinone and 4-ammodiphenyl in 


obtained by ' neai. * ^ in red need!es , m . p. 215 °. 

slc „° V^Uinoinaphtltaquinone, C 10 H 5 O,-NH-C s H 4 'C r ^ 4 -NH pre- 
2 f from benzidine and o-naphthaquinone, crystallises in brown 
pared liom cults: the ar.etvl derivative 


benzidine auu -v " , . 

r- . 0590 and gives scarlet-red salts; the acetyl derivative 

needles, in. P; a>s m * 3290 (decomp>) . 

Z Tcm»o ^aphth^ U inor,t is a dark violet powder the aclyl 
C>5 3 N, crystallises in spindle-shaped pnsuis, 

n ’’ 9 P o^o tj)icklorobemidino-a-napluhaqnino>ie, C,.,H„ 0 2 N 2 CI,, has m. p. 
0 3 f with previous sintering; the uatyl and 6«n^ derivatives 
crystallise in plates having a coppery lustre, m. p. -64 and .,( - 

m ^Aminophenyl-^'-V-^^ 

c!h , 0 .,- K H • < J,.H ,• N H • CO • N H • C fi II 4 ■ N H 2 , prepared from p ; .p-di- 
aminodiphenylcarbamide and a-naphthaquinone in glacial acetic acid 
solution, has m. p. 348 °. ■ . 

prepared from 4 : 4’-diaminobenzophenone, crystallises in flat, brick-red 

P i.Amino4'-(2)-a.-naphOiaquinonylaminodiphenyhmtlmne, 

c^a-nh-CoH •ch 2 -c 6 h -nh 2 , 

prepared from 4 : 4'-diaminodiphenylnoethane, has m. p. 18 - . h. • 

Preparation of 2 : 2 'Dianthraquinonylcarbamide. Farbwerke 
vorsi. tam, Lucius A- 15 nCN.N 0 (D.R.-P. 232739).-l he preparation 

of arylanthraquinonylcarbamides has previously been described (this 

vol i 469 ); it is now found that the action of carbonyl chloride at 
170 ° on a nitrobenzene solution of 2-aminoant iraqnmone forms 
initially 2-anthraquinonylcRrbamide chloride, which then combines wit. 1 
another molecule of the base, yielding 2 : 2 ’ -Jianthraqumony Icarbamzdc, 
which separates in small, orauge crystals. ' ■ ' 1 


Condensation of Anthraquinone with Phenols. assili V > . 

ScnARwm (with K. A. Kusnkzoff, W. A. Nafmoff, A. L Uandukin, 
N. I. Boknkoff, and 8. A. Djhtrikff] (/. Rush. Phys. Chtm. hoc., 
1911 , 43, 562 — 574 ).— Most of this Work has been already pub ishea 
(Abstr., 1903 , i, 640 ; 1904 , i, 1032 ), the new matter being as billows. 
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Tetrabromophenolanthrone ( tetrabromophenolanthraquinone ), 

^26^1*^8® r 4> 

forms colourless needles, m. p. 290°. 

Dinitrophenolanthrone , C 2fl H lfi 0 7 N 2 , forms shining, yellow plates with 
a faint green tint, m. p. 236°; in alkaline solution it gives a p ltte 
bright yellow coloration, which, as with other nitrQphenols (comp are ’ 
Scharwin, Abstr., 1910, ii, 396), increases in intensity on dilution 
TetranilrophenolmUhrone , C 26 H 14 O n forms lemon-yellow needles 
m. p. 278°, and, in an acid- bath, dyes wool and silk bright yellow* 
HtMinitrophenolantkroTie, C 26 H 12 0 15 N fi , was also prepared. 
Dinitroreswcinolanthrone, C 26 H 14 0 8 N 2 , and MramethoxydipJ leni ji 

antkrone, CO<C^ t '[J 4 ^ > C[C 6 H 3 (OMe) 2 ] 2 , were obtained as y e |i ow 

powders ; hydrolysis of the latter by means of aluminium chloride 
yields resorcinolanthrone. T. H, P. 


Synthesis of Orthoquinones. Carl Liebermann (Bw., I9n 
44, 1453 — 1455. Compare Liebermann and Zsuffa, this vol,, i, 202 
387).— p-Ditolyl condenses with oxalyl chloride and aluminium 
chloride, yielding 2 : 7-diaiethylphenanthraquinone together with 
4 : 4'-dimethyldiphenic acid. 

2 : 7 -Dmetkylphenanthraquinone, C J6 H 12 0 2 , crystallises from alcohol 
in glistening, orange-red plates, m. p. 224°, and gives a green solution 
in concentrated sulphuric acid. The corresponding quinol is unstable, 

but yields a stable diacetyl derivative, 3 ,^ 6 ^ in the form 

Og rigiVj e’LH’UAc 

of colourless, glistening plates, m. p. 202°. 

4 : 4 '-Dimdhyldiphenic acid, C0 2 H 'C 6 H 3 M e ■ C 6 H 3 Me- C0 2 H, has ro. p. 
324°. The calcium salt crystallises in transparent prisms containing 
2H„0. J. J. S. 


Colloidal Chemical Observations on the Pyranthrone Vat 
Dyes. Roland Scholl (/?*?•., 1911, 44, 1448 — 1452). — Pyranthrone 
yields a purple-red vat dye when reduced with a hot alkaline solution 
of sodium hyposulphito (Abstr-, 1910, i, 271) and a yellow cherry- 
red vat when reduced at the ordinary temperature. Roth products 
react with p-bromobenzoyl chloride, yielding di-/>-bromobenzoyltetra- 
hydropyr an thrones, which differ somewhat in appearance, but when 
the compound from the cherry-red vat is crystallised several times 
from nitrobenzene, it has the same appearance as the product from the 
purple-red vat. The conclusion drawn is that the cold vat consists 
essentially of the same tetrahydropyran throne as the hot vat, and that 
its cherry-red colour is due to a small amount of impurity, namely, 
colloidal pyranthrone, which forms a colloidal complex with the vat. 

Experiments are described which support this view. 

The formation of lighter tones by immersing fabrics dyed with 
pyranthrone in boiling soap solution is shown to be due to a process of 
oxidation, and the same results can be obtained by exposing the dyed 
fabric to a 10% solution of sodium hydroxide containing a little 
potassium fervicyanide and to dilute alkali and atmospheric oxygen. 
The deeper tone can be restored by treatment with alkaline hypo- 
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sulphite solution, slowly at the ordinary temperature and more rapidly 
by warming. f 1 

Tetrahydropyranthrone can be obtained by allowing the vat 
obtained by usiDg hot alkaline hyposulphite, to cool in an atmosphere 
„[ hydrogen and then precipitating with dilute acetic acid When 
dry, the precipitate haa a yellowish-red colour, and gives a violet-red 
solution in sodmm hydroxide. 

When kept for some hours, the precipitate becomes darker, and 
yields an opalescent, brown solution with sodium hydroxide probably 
containing dihydropyranthrone, as it turns yellow when shaken with 
air, owing to the formation of pyranthrone, and violet-red when 
treated with hyposulphite solution. J J S 

^■Camphor (Bornylone) from Bornylenecarboxylic Acid 
, Tout's Bkbdt and W. Hilbing ( Gliem . Zeit., 1911, 35, 765) —An 

CH,-CH — -CO 


account of the synthesis of /^-camphor, 


0Me 2 
CH 2 — CMe — CH„ 


from 


bornylenecarboxyhc acid (Bredfc, Abstr.. 1906, i, 680 • 1909 i 499) 
Bmyhnewbwyl chlorite, C 10 H IS -COC1, b. p. 1 14-1 15714 mm' , 
when treated with hydrazine hydrate, yields the corresponding 
bjimvk, CioHu-CO-NH-hH,, m. p. 109—110°, which is converted 
according to the method of Curtius. into the azide, C in H,,’CON and 
then into frmimmmphor On hydrolysis with acids, this yields 
fj-camphoib b. p. 2131— 213-4° m. p. 184-185°, which is identical 
W! h the epicamphor of up p. 165°) recently described by Lankshear 
and Perkin (Proc., 1911, 27, 166). 

On oxidation with nitric acid, /i-camphor yields camphoric acid. 

The oxime has m. p. 103—104°; the semicarbazone, m. p. 237° 
(compare Lnnkshear and Perkin, loo cit) 

Ze< lm ’ m) fi ^ r ««*• y of 

19U r i52 g l?75 ti0 K?7i Li n? eDe - G,,STiVE Vato11 OT "»*• 

absorhs b d 675 ~ 1677) ' ~ D8term,natwn of the rate at which limonene 
t natfon £Ti“ PreSeDCe P latimlm - bla * shows that the hydro- 
Sto be b aC9 ;°e tWl ;, St ^’ f a , blin « the ^hydride or tetra- 
6 °^ taine ^ W1 U- tiihydrolimonene, C 1n H, >, has physical 

“entkn S l .T"^ 8 tho5e « f A'-tetrahydro-p-cymene (carvo- 
fT xtao ' 5 ' t563 ’ Df 08246, [«] iK8 +118°, 

< 1-5236 1 /it 7 ^’ G >°V r >’ bas b - P- 136— 140°/16 mm„ 

C-H OKri Lm t* I? A f 8 +100°. Thonitrosochloride, 

[at- 1S I. ,t r rT rkable for lts h ’-?h rotatory power, has m. p. 95—96°, 

WaiiLh (this’ lob, 4 !, tro 2 ) ; the form has been bjr 

D. Sp™c?and ,p s ° ubcbouo - Theory of Vulcanisation. 

304 are, T , * Bcott ( Zeilsch , Chem. Ind. Kolloi.de, 1911, 8, 

examined in ;, e P r0 P ect f s of Yulcanised caoutchouc have been 
in relation to the chemical and the absorption theories of 
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vulcanisation. It is found that a portion of tbe sulphur cannot b e 
removed either by the action of acetone or hot sodium hydroxide 
solution. When the vulcanised caoutchouc is treated with bromine b 
Budde's method, the product obtained contains sulphur and bromine 
in proportions which indicate that four atoms of bromine in the tetra 
bromide, C 10 H ls Br 4 , are in fact replaced by two atoms of sulphur. Tti s 
equivalence of the “ fixed " sulphur and the bromine is regarded as 
strong evidence in favour of the chemical combination of the “ n 
sulphur. Experiments, in which the quantities of sulphur removed by 
acetone in successive equal extraction periods were measured, indicate 
that a portion of the so-called “ free ” sulphur is adsorbed. The 
curves obtained by plotting the successive quantities of extracted 
sulphur against the period of extraction are in agreement with the 
requirements of an exponential adsorption equation, 

From these results the following conclusions are drawn; (l) the 
“ fixed ” sulphur is chemically combined with the caoutchouc ; (2) the 
“free” sulphur, that is to say, the portion which can be removed by 
solvents, is, in part, adsorbed, the remainder being present in thonoo- 
adsorbed condition. The amount of the non-adsorbed free sulphur is 
dependent on the conditions of the vulcanising process. 

H. M. 1). 

Essential Oil of Bupleurum fructicosum. Luigi Francesco*! 
and G. Sanna ( Gazzetta , 1911, 41, i, 395—414). — The authors have 
examined the yield and properties of the essential oil obtained from 
specimens of Bupleurum fructicosum in different stages of developmeut 
and from different localities. 

The value of D 15 varies from 0*8257 to 0*8692 ; the diminution per 
1° rise of temperature is about 0*0008. The specific rotation varies 
for plants from different places and for the essences yielded by 
different organs ; ita maximum and minimum were found to bo 4- 45*5 : ' 
and + 19*72° respectively. The rotation diminishes with lapse »f 
time, whilst the density increases. The value of is 1 *47 83 — 1 * 4862 , 
and the b. p. varies for any sample between about 167° and 200°. 

In the air and light, it readily oxidises, forming a resinous substance, 
and this change may also be induced by heating in absence of air for 
three to four hours at 210°. 

The yield of essential oil increases with the development of the 
plant, and during tho periods of advanced and complete inflorescence 
is greater for the flowers than for the leaves. The density, rotation, 
and index of refraction increase up to the beginning of flowering and 
then diminish. The ester content is greater in plants growing at 
great altitudes, and diminishes with increase of the moisture in the 
air of the region. The rotatory power varies inversely, and the 
density directly, with the ester content. The amount of free alcohol 
is greater in the flowers than in the leaves, and increases in relation to 
the combined alcohol as flowering progresses. The principal 
constituents of the essential oil are hydrocarbons. T. H. P. 

Essential Oil of Wallflowers. Kummert (Chem. Zeit., 1911 , 73, 
667 — 668). — With low-boiling solvents, the blooms of Chiranthu 
Cheiri yield a dark unctuous extract, which, when freed from fatty 
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matter by strong alcohol and distilled with steam, gives about 0'06'Y 
0 f a yellow, evil-smelliug oil, showing in alcoholic solution a slightly 
Hue fluorescence. Distilled under low pressure (3 mm.), less than 
comes over at 40°, consisting mainly of tear-producing sulphur and 
nitrogen compounds, resembling mustard oil, which probably unite in 
the seed-pods to complex molecules, producing the substance eheirolin 
discovered by Bchneider (Abstr., laOS, i, 826; 1910, i, 658). The 
higher fractions contain aldehydes and ketones, which were separated 
by their carbazones. These, on treatment with oxalic acid, gave a 
distinct odour of violets (ironef) and hawthorn (anis&ldehyde!) 
The oil, freed from aldehydes and ketones, was saponified with 
alcoholic potash, washed, steam-distilled, dried in vacuum, and heated 
in the water-bath with benzene and phthalic anhydride. The primary 
alcohols uerol, geraniol, and benzyl alcohol were identified, In the 
neutral oil, liualool was detected. From the potassium hydroxide 
extract were ohtained phenols (p-cresoll) and lactones (coumarin- 
like substances), acetic, salicylic and anthvanilic acids. 

The last small fractions contained methyl anthranilate and indole 
along with substances smelling like pyridine. J, ]). x ’ 


Meliatin, a New Glucoside Hydrolysable by Emulsin 
obtained from the Marsh Trefoil. Makc Brimi, ICompt. rend'. 
1911, 152, 1694— 1690).— A new glucoside, meliatin , C,,H,„0 , has 
been extracted from the marsh trefoil (Menyanthes tri/oluita ) by 
extraction with alcohol. The compound occurs in colourless crystals 
with a bitter taste, m. p. 222° (con-.), [»]„ -81-96° in aqueous 
solution. It undergoes hydrolysis by emulsin with production of 
dextrose. ^y q -yy 


Preparation of Mixed Formic Acetic Esters of Aloins. 
Famjenparriken vorxj. Fried r. 15ayer & Co. (DE-P 233326) — 
M’hen aloiu is -heated at 100- with a mixture of formic and acetic 
acids (or with formic acetic anhydride) in the presence of zinc chloride, 
mixed esters are produced. ’ 

The ester, containing two formyl and three acetyl residues, forms 
an almost tasteless, yellow powder, decomposing at 75—90°. 

F. M. G. M. 


ChlorophyU. XVI. The Primary Decompositions of 

1 non 7 on K J^f HB 5 1LLST :'™ tt aud >fsx UKUiGER (Anmlen, 
, 194).— Crystalline chlorophyll (et hy Ichlorophy Hide) 
" Abstr " 18C ! 8 > *- ’Mi Willstittev aid Stoll, 

Win .-.I *’ j' r comlsis t "'° definite compounds, a and 6 (compare 
J le i m ‘ T d !“ er ’ thl ?, vo! > 392). The analysis of the product 

nil n r ph “!P h °™ wud <; 111 Hie vacuum of a water-pump agrees 

ioO-l«W| a -SH» 44 ° 5N,S f & "i 0t ®s8 n M°T K 4 M ? ; wlien he»ted at 
fluetnw ! j J 3 1 mill., a further loss ot about &<£ occurs, probably 
j., m f etber > and tiw residue has a composition correspond- 

riobablv /°? Ula It is suggested that this 

L d,lm ? S n tS i°r a mixtule uf tb « chlorophyllide-a, 
andeblo.ophylhde.6, 0 i7 H J! 0„N 1 Mg (or C^A^Sfg), in’ the ratfo 

e a com P°und is regarded as a mixture of ppactically 
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equal parts of the lactam, C, 7 H S8 0 5 N 4 Mg, and the lactam liydrat 

oO^iMg* _ ’ 

The ethylchlorophyllide, dried at 100 — 105°, yields methyl and 
ethyl iodides in molecular proportions when heated with hydri 0( Ji c 
acid. It is shown that these two alkyl iodides can be recognised and 
separated by conversion into quaternary ammonium salts. This can 
be accomplished by the aid of dimethylaniline in the absence of 
alcohol* or by means of an alcoholic solution of trimethy]ami Qe 
Dimethylaniline reacts with methyl iodide much more readily than 
with ethyl iodide ; for example, after six hours 95% of the methyl 
iodide has combined, whereas only 8% of the ethyl iodide has reacted 
The separation can also be accomplished by means of the different 
solubilities of the two quaternary ammonium iodides. Phenyl- 
trimethylammonimu iodide is very sparingly soluble in chloroform 
whereas phenyldimethylethylammonium iodide, m. p. 136°, dissolves 
with the greatest readiness. With trimethylamine the separation is 
even more marked, especially with absolute alcohol as solvent; 
One gram of tetramethylammonium iodide dissolves in 1060 grams of 
absolute alcohol, whereas 1 gram of trimethylefchylammonium iodide 
dissolves in 1*23 grams of absolute alcohol. 

A slightly modified method for the isolation of ethylchlorophyllide 
is described ; it consists in removing the colouring wattor from its 
alcoholic solution by ether, drying with sodium sulphate, evaporating 
until the solution has a thick consistency, then mixing well with talc, 
keeping for a day, then filtering, and washing well with ether. The 
mixture of talc and coloured crystals, which is free from yellow 
pigments, is then extracted with alcohol (not absolute), mixed 
rapidly with ether, and the alcohol removed by washing. The 
ethereal solution when evaporated slowly yields crystals of ethyl- 
chlorophyllide. Two points of importance in the isolation are: 
(a) sufficient time must be allowed for the complete ethanolysis of the 
original chlorophyll to ethylchlorophyllide (Willstatter and Stoll, this 
vol., i, 141); (6) the alcohol must contain water; previously 96% 
alcohol was recommended, but 10% of water increases the rate of 
alcoholysis. 

Different specimens of ethylchlorophyllide differ somewhat in 
appearance ; in solution under the microscope some are bluish-green 
and others yellowish-green. These differences are probably due to 
the different amounts of the a and b compounds present. Some 
preparations are sparingly soluble in ether (1 gram in 2 5 litres), but 
the products dried at 100° under reduced pressure are extremely 
readily soluble in absolute ether, although when hydrolysed by alkali 
they give the characteristic brown phase. 

Ethylchlorophyllide undergoes a change when kept for some time in 
absolute ethyl or methyl alcohol, and the products formed no longer 
give the brown phase when hydrolysed by alkalis. The altered 
compound dissolves readily in ether, cannot be crystallised, but i» 
thrown down as a bluish-black powder on the addition of hgbt 
petroleum to its ethereal solution. When fractionally precipitated, 
the first fraction is more yellowish -green and the last distinct y 
blue. Analyses of the product formed by the action of metby 
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hoi agree with the view that half a molecule of water and 
^ a Molecule of methyl alcohol have combined with the 
fchvldd or0 pk^M^ e ’ 

6 Efchy lph*sopli° r the product free from magnesium formed by 
. a ction of cold acids on ethylchlorophyllide, consists of two 
distinct compounds.* It is obtained crystalline by the action of a 
■aturated ethereal solution of hydrated oxalic acid on an ethereal 
solution of the chlorophyllide. At the end of two days, large brownish- 
black plates with a metallic lustre are deposited (Fraction I), and 
from the mother liquors, after removal of oxalic acid, long, pointed 

• mS a re .obtained (Fraction II). Both fractions can be recrystal- 
lised by solution in chloroform, mixing with a little ether, and pouring 
into much ether ; fraction II can also be crystallised from ether. 
Fraction I is extremely sparingly soluble in cold alcohol or ether ; 
its solutions in most organic solvents have a reddish-olive colour, 
but its solution in formic acid is bluish-green. When hydrolysed 
'with alcoholic potash, it yields much phytorhodin-^, together with 
phytochlorin'e. Fraction II is more readily soluble in ether; its 
solutions are generally olive-green, but that in formic acid is 
blue. When hydrolysed with alkalis, it yields mainly phytochlorin-g, 
together with a very small amount of phytorhodin. Molecular- weight 
determinations of ethylchlorophyllide, ethylphmophorbide, and other 
products by cryoscopic and ebullioscopic methods indicate that they 
have not the double formulae 

When chlorophyll - a in light petroleum solution is hydrolysed with 
methyl-alcoholic potassium hydroxide, the potassium salt of 
ichlorophyllin, C 34 H 81 O r N 4 MgK 3 (compare Willstatter and Fritzsche, 
jAbatr., 1910, i, 126), separates as glistening, dark blue plates, which 
iappear pure green under the microscope in transmitted light. The 
isalt is not quite pure, and contains about 1% of methoxyl. 

When decomposed with hydrochloric acid, it yields phytochlorin-^, 
which can be extracted from its ethereal solution by 1 1% hydrochloric 
icid. 


When the chlorophyllin salt is heated in sealed vessels with alcoholic 
potassium hydroxide, it yields glauoophyllin, then rhodophyllin, and 
finally pyrrophyllin (Willstatter and Fritzsche, loc. cit.). A different 
chloropliyllin, isochlorophyllin , is formed when chlorophyll-a in 
pyridine solution is hydrolysed with warn* alcoholic potassium 
hydroxide. The potassium salt could not be isolated in the form of 
§ood crystals, and contained too little nitrogen and magnesium. The 
iakium salt forms a pale green, flocculent precipitate. When decom- 
posed with hydrochloric acid, the isochlorophyllin yields phytochlorin-e, 
ind when heated with alcoholic potassium hydroxide at 150°, it yields 
1 phyllin the alkaline and ethereal solutions of which are deep blue. 
With alcoholic potassium hydroxide at 225 — 230°, it yields a phyllin 
identical with or closely allied to phyllophyllin. The ammonium and 
Mleium salts are soluble in ether, and the calcium salt sparingly 
soluble in chloroform. 

Phytochloriu-e can be obtained by hydrolysing crude chlorophyll 
extract with barium hydroxide, dissolving the barium salt pf iso- 
-blorophyllin in ether, and shaking with 16% hydrochloric acid. 

VOL. C. i. 
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Alcoholic potassium hydroxide can leact with phseophytiu 
ethylpheeopborbide in two different ways, according to the conditions oi 
the experiment. 

With concentrated alcoholic potassium hydroxide, either cold or ^ 
the products are phytochlorin-e and phytorhodin-y. By the action of 
alcoholic potash on an ethereal solution of alkylplfteophorbitles, phyto. 
chlorin-j is formed together with a faintly basic phytorhodin-pl, ytfr 
rhodin-i or a similar compound. These two processes correspond wilt 
the hydrolysis of chlorophyll by hot and by cold potassium hydroxide 

solution. , . . , 

The analyses of various specimens of phytocmorm-e do not agree, 
and this is shown to he due to the fact that the compounds exist in 
two forms, which differ in the amount of water they contain, namely, 

C H O.N. and C s ,H s6 0 # N ( , termed respectively the lactam and 
lactam-hydrate. It is possible that the two can unite to form a definite 
compound, which would be a half hydrate like many other chlorophyll 

derivatives. . . , 

In the isolation of the hydrate, it is essential that the method o[ 
extraction and purification should not entail prolonged treatment 
with hydrochloric acid, as this converts the hydrate into the lactam, 
Tho hydrate forms compact, opaque, crystalline plates with a violet 
lustre ; ±he lactam, small, glistening plates which appear black to the 
eye. They are doubly refractive, and the colours in transmitted 
light are pale green, olive-green, and brown. Both compounds lose in 
weight when heated at 105°/0'01 mm. The lactam loses some 3>d 
the hydrate 0 5 to 1%. The hydrate is quite stable, and is unaltered 
at the end of nine months. The lactam crystals are also stable, kt 
after drying in a desiccator they undergo decomposition when kept; 
at the end of nine months an appreciable amount of a rbodi«, 
probably phytorhodiuA, is present, together with phytochlorin/ The 
lactam dissolves more readily than the hydrate in most solvents 
The hydrate is extremely sparingly soluble in cold alcohol, and e 
insoluble in chloroform. Its solution in formic acid is blue and in 
pyridine olive-coloured. Concentrated hydrochloric acid does not 
decompose phytochlorin-e, but concentrated sulphuric acid ^transforms 
it into an amorphous product insoluble m ether With ac* 
anhydride, tho phytochlorin yields glistening, bluish-black, rhomb 
plates, and when oxidised with chromium trioxide in sulphuric aci 
solution, it yields a mixture of acid and neutral products, mcl*» 
methylethylmaleinimide and tho lmide of h«e matn i SB • 
heated with crystallised phosphoric acid at 140 , it yields p J 
porphyrin, hut at 100“ it yields only a small amount of P f £ 
porphyrin, together with phytochlorinA, which dissolves m d » 
hydrochioric acid, giving a reddish-violet solution. It u T. or ., ^ 

the original phytochlorin by the elimination of carbon dioxide, 
following salts of phytochlorin « have been prepared: ysiLi 
brown, rectangular plates ; C^Ha-ANA,, and 34 » e < ^ 
The trimethyl ester, C 81 JI s3 N 4 (CO s Mo) 3 , obtained from the p*-® 
salt and methyl sulphate, separated in steel blue, feted J 
188—190“. The compound is also partly estenhed by methy • 
and hydrogen chloride. 
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phytocblorin-/ (Willstatter and Isler, this vol., i, 392; Willstatter 
a Hocheder, Abstr., 1907, i, 785) has not been obtained from 
a ft rophyUm-a. It has the formula C M H 34 0 5 N 4 , and loses but little 
• weight when dried at 105° under reduced pressure, and is sparingly 
in « v in most solvents, with the exception of formic acid and 
60 -idine. The solution of the ammonium salt in ether has a brilliant 
^een colour, and the solution in hydrochloric acid (10%) has a pure 
blue colour. The caesium salt, forms glistening, 

steel-blue prisms j the methyl ester, C 99 H 3t; 0 4 N^(l), forms blue, 
moaoclinic, six-sided plates or prisms, and is less basic than the acid. 

phytocblorin -g is formed also when chlorophyll-a is kept for some 
time in light petroleum, and then hydrolysed with alcoholic potassium 
hydroxide and acidified. Its ethereal solution is olive-green, but 
turns brown when kept. The hydrochloric acid number is 10 — 11, and 
the solution in acid is bluish-green. When evaporated and warmed 
fora short time with alcohol, an unstable, brilliant red product is 
formed. When heated with alcoholic potassium hydroxide in silver 
vessels at 140—150°, phytochlorin-y yields a dicarboxylic product 
similar to glaucoporphyrin (Willstatter and Fritzsche, Abstr., 1910, i, 
127); its hydrochloride is, however, less soluble, and the colours of 
its solutions are somewhat different. With alcoholic potassium 
hydroxide at 225 — 230°, phytochlorin-y yields pyrroporphyriD. 
Phytochlorin-/ when heated for seven hours at 140 — 150° with 
alcoholic potassium hydroxide, yields rhodoporphyrin, and at 200° 
yields pyrroporphyrin. Phytochlorin-e and alcoholic potassium 
hydroxide at 140 — 150° yield the monocarboxylie phylloporphyrin, 
the methyl ester of which, C 33 H 88 0 2 N 4 , crystallises from ether or 
acetone, has m. p. 224° after sintering at 220°, and acid number 
1—1-25. 


Phytorhodin-$r, is formed from the 6-chlorophyll 

component of all plants by hydrolysing the phaeophytin or phseo- 
phorbide in undiluted form with alkali. It is also formed from 
wochlorophylliti and acid, and crystallises in compact, glistening, 
black, six-sided prisms, and appears to bo a tribasic acid. A hydrated 
form also exists, 0 34 H 3S O 8 N 4 . It is a strongly acid compound, and 
is removed from its ethereal solution by 0 001% ammonia. Its 
solution in dilute alcoholic potassium hydroxide has a deep red colour, 
but in concentrated, a green colour. The potassium salt, 

.... 

blackish-brown plates, caesium salt, C 34 H 31 0 7 N 4 Cs 3 , rhombic plates, and 
methyl ester, C 37 H 40 O 7 N 4 , glistening, black, rectangular plates and 
prisms, m. p. 207 — 210°, have heeu prepared. 

Pbytorhodin-t, C 84 H 32 0 6 N 4 , the feebly basic phytorhodin previously 
Jescnbed (this vol., i, 392), crystallises in brown or black, microscopic 
plates ; its ethereal solution is brownish-red, and its solution in 
hydrochloric acid greeu. Its potassium salt is sparingly soluble in 
water. With alcoholic potassium hydroxide at 150°, it yields a 
dibasic porphyrin similar to rhodoporphyrin, and at 200° the monobasic 
pyrroporphyrin. 

The relationships of many of the compounds are discussed. 

J.’J. S. 


3 a 2 
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Dibasic Ketonic Acids. III. Edmond E. Blaise and He« ki 
Gault ( Hull. Soc. chim., 1911, [iv], 9, 588 592). This paper gj V6a 
in greater detail, with some modifications, the results described 
already (Abstr., 1908, i, 713 ; 1909, i, 134). 

Ethyl dioxalylsuccinato on hydrolysis by hydrochloric acid in 
cold furnishes 3-hydroxy-2-pyrone-6-carboxylic acid, m, p , 8JJ 
(approx.), which crystallises in colourless needles, gives a violet 
coloration with ferric chloride, a green coloration with pine lvoo j 
moistened with hydrochloric acid, and reduces ammouiacal silver 
nitrate slowly in the cold and immediately on warming. When 
heated at 150°, it furnishes tsopyromucic acid (S-hydroxy-S-pyroi,^ 
in. p. 87°, by loss of carbon dioxide (loo. off., Chavanne, Abstr,, 1904, 
i, 82). In view of these results the authors suggest that the lactone 
and its derivatives obtained by Wislicenus and Boeckler (Abstr., 
1895, i, 506) by the action of alkalis on ethyl dioxalylsuccinate should 
be represented by the following formulas : 
CO s Et-C(OH):C(C0 2 Et)-CH(CO,Et)-CO-CO s Et-> 

s co 2 Et-c:c(co 2 Et) 

CO.Kt-CH-CO-CCr U 

CO.,H'C(OH):C{COjEt)-CH(COjEt)'CO-CO,H. 

T, A. t 

Migration of Phenyl in the Synth 08 i 8 of Phenylatod 
Coumarones. Phosphorus Tribromide as a Reducing Agent. 
III. Richard Stoermek(AV,, 1911, 44, 1853 — 1865. Compare Abstr, , 
1904, i, 181 ; 1907, i, 446).— Aromatic y-lactones, such as the lactone 
of phenybp-hydroxytolylacetic acid, when heated with phosphorus 
tribromide under ' ordinary pressure at a high temperature form 
2-phenylated coumarones, whereas above 200° under pressure 1 -phenyl- 
ated compounds are also formed. It is supposed that an intermediate 
unsaturated compound is formed and not a brominated phenyl- 
coumarone, which, when prepared in another manner, is not altered on 
heating with phosphorus tribromide. Similarly, 2-phenylcoumarone 
is unaltered by heating with phosphorus tribromide. 

The lactone of dibromohydroxydiphenylacetic acid could not be 
converted into bromophenylcoumarone in this manner. 

The tendency of the phenyl group to wander to position (1) is but 
small, and it is destroyed by the introduction of substituents. 

.The synthesis of 1-phenylcoumarone has been effected from homo- 
salicylaldehyde and chlorophenylacetic acid in order to establish its 
constitution. Characteristic of this is the yellow coloration will 
concentrated sulphuric acid, which soon turns green. 

l-Bromo-2-phenylcoumarone interacts very readily with nitre > 
fumes, forming l-nitro-2-phenylcoumarone. This is still » 
conveniently prepared by dissolving the brominated coumarone 
acetic acid, adding a little Ditric acid and sodium nitrite, amlwatmu. 
until the bromine vapour has all been given off. On P° url “S 
water, the nitro compound is now obtained pure. Presume J 
additive product with nitrogen trioxide is first formed, from 
nitrosyl bromide is subsequently eliminated. 

With phosphoryl chloride under pressure, l-chloro--F i 
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rone is obtained, and no migration of phenyl takes place, This 
canno t be reduced to the chlorine-free compound. 

?r rWith Claus Decker.] — 2-Phmyl-i-mMylcoumarme, 
C 8 H 3 Me<^>CH, 


b p 193°/20 mm., does not solidify on cooling, and gives an 
e red coloration with concentrated sulphuric acid. It forms 
^gnyl^-methylcoumarone on reduction. 

1 Phenyl- 4 -methylcoumarone, CH 3 ‘C 6 H 3 <C ( jjj^’CPh, forms colour- 


less matted needles, m. p. 129°. 

\.Bromo-2-ptonyl-t-rnethylc°um a rone crystallises in stellar aggregates 
0 f needles^ m. p. 65°, which show a faint red coloration with 

concentrated sulphuric acid. 

\.tfitro-%phenyl-t- , !nethylcoumarone forms radially-grouped, yellow 
needles, m. p. 115 — 116°. 

X.Brmo-Z-phenylcoumarone is an oil of sweet odour, b. p. 195?/ 
00 mrn . l-Nitro-2-phenylcoumarone separates in long, yellow needles, 
in p. 105°. The &romo-derivative of 1-phenylcoumarone has b. p. 
20IP/23 mm., crystallising in lustrous, silvery platelets, m. p. 81°. 
Nitrons acid is without action on it. 

The lactone of phenyl-m-hydroxytolylacetic acid (annexed formula) 
when heated with phosphoryl chloride at 130° 
forms \-chloro-%phenyl-5-viethylcoumarone, b. p. 
j 175°/10 mm., crystallising in needles of silvery 

v / CHPh lustre, m. p. 85 , 5°. On reduction of this 

v chloride, or of the corresponding bromide, 


Ctf, 


%pJmyl-6-methylcoumarone is obtained in small, colourless needles, 
m. p. 45°, b. p. 170°/14 mm. This, when brominated in acetic acid, is 
converted into Aft)-bronio-5-methyl-2-phenylcoumarone, which crystallises 
in short, pointed needles, m. p. 1 25°. 

PhenylmethylcoumaroDe when heated with alkali hydroxide at 200° 
under pressure yields phenyl-m-hydroxylolyletbylene, 
OH-C 6 H 3 Me-CPh:CH 2 , 

a colourless oil, b. p. 205°/20 mm., soluble in alkali, and becoming 
intense red with concentrated sulphuric acid. 

2 •Phenyl-5-methylcoumarone, obtained by the action of phosphorus 
tribromide on the lactone of phenyl-m-hydroxytolylacetic acid, forms 
short needles, m. p. 31°, b. p. 168°/18 mm., and gives an intense 
orange coloration with concentrated sulphuric acid. 

The isomeric \-phenyl-h-methylcoumarone, obtained on more strongly 
heating, crystallises in silvery needles, m. p. 135'5°, and gives a yellow 
coloration with sulphuric acid, changing to dark green. This com- 
pound is identical with that obtained on condensing phenylchloro- 
kcetic acid with m-homosalicylaldehyde. Accordingly, the formula 
of the lactone of phenyl-m-hydroxytolylacetic acid is established as 
that given above. 


^-Bromo ^-phenyl-b-methylcoumarone has m. p. 95°; the corresponding 
1-ndro-derivative forms small, yellow crystals, m. p. 119 — 120°. 

1 ketone of o-kydroxyphenylanisylacetic acid, prepared from 
&nisaldehyde cyanohydrin, phenol, and sulphuric acid, forms colourless 
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needles, m. p. 178°. The corresponding anisylcoumarone could not be 
obtained, 

p-Hydroxytolylanirylactiic acid lactone forms colourless plates, . 
135°. On heating with phosphorus tribromide, V-anm/l-l-mettyl 
coumarone is obtained in matted needles, m. p. 73‘5°; this shows , 
strong eosin coloration with strong sulphuric acid. 

[With Karl Hildebrandt.] — The lactone of pchlonho-hydmyfc 
phtnylacelic acid forms colourless needles, m. p. 125° ; the correspond, 
ing (iromo-compound is very similar, m. p. 123°. On heating with 
phosphoryl chloride, \-chloro-2-pxUorophenylcoumarone is obtained in 
long, silvery needles, m. p. 122°. 

2 -pChlorophenylcouinarane, m. p. 34°, gives an orange coloration 
with sulphuric acid; the isomeric 1 -phenyl derivative could not be 
obtained. 

1- Ckloro-2-p-bromophenylcouimronx forms long, lustrous needles, 
m. p. 119°. 

2- p-Bromophenylcoumarone crystallises in long, matted needles, m, p, 

38°, giving an orange-red coloration with sulphuric acid. The 
1-phenyl compound could not be detected. E, F. A, 

Preparation of Alkyloxy- and Alkylthio-derivatives of 
3 -Hydroxy-(l)-thionaphthen- 2 -carboxylic Aoid. Kalle & Co. 
(D.K.-P. 232377. Compare Abstr., 1908, i, 451, 797).— The prepara- 
tion of 3-hydroxy-(l)-thionaphthen-2-carboxylic apid From phenyl- 
o-carboxymethylthiolbenzoic acid has been recorded previously, and 
the preparation of its alkyloxy- and alkyl- 
S thio-dcrivatives containing the substituted 

~/\/\ group in the benzene ring is now described. 

Me0 | | )CH-CO.,H 3-Keto-<i-methoxy-(\)-llnonai>hl!m-Umi- 
\/\/ oxylix acid (annexed formula), yielding » 

' cO yellow witroeo-derivative and converted 

by boiling dilute hydrochloric acid into 
3-keto-S-methoxy-(\)-lhionaphtlien (needles, m.p. 118— 119°), was prepared 
by the following series of operations. 

o-Amino-p-cresoI was acelylated, nnd subsequently methylated with 
methyl sulphate in alkaline solution, yielding o-acetyUnnino-f-tohjl 
methyl ether, needles, in. p. 96°: this was oxidised to 2-aatykmm 
i-methoxybenzoic acid , colourless nee lies, m.p. 197 -199 , which y 
successive hydrolysis, diazotisation, xanthogenation, and treatnieM 

with chloroacetic acid, yielded SwthoxyphenyltkfoylycdxMarbmijbt 

acid, needles, m. p. 224-225°; this acid when fused at 180—200 with 
sodium hydroxide yielded the foregoing 6-methoxy-3-oxy-( )- 10 
naphthen-2-carboxylic acid. 

4 A cetylaminopkmol 3 carboxylic acid, in. p. 224 226 , by simi 

treatment yielded 2 -carboxymcthylthiold)-mctlwxyhenzoic acid, je ) 
prisms, m. p. 197—199°, which was subsequently converted by lusion 
with alkali into 3-keto-5-melhoxy-(\)thionapldhcn 2-mrbmylK «* •. 
this acid forms a mfroeo-derivative (yellow needles, m. p. tU8 - ■ " 
and is converted by boiling dilute hydrochloric acid ^into ' e 
mlhoxjf-(\)-thionaphtken, yellow needles, m. p. 102—104 . 
i-Kelo-9>ethylthiol-{\)-thi(maphthen , yellow needles, m. p. » 
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• e lded a nitroso- derivative, and the following intermediate compounds 
^ere obtained in its preparation. i-Acetylaminoanthranilic acid, m. p. 
.Ao 1940 2-Car boxy methylthiol- 4 -acetylaminobenzoic acid, colourless 
cedles, m. p. 249° (decomp.), which on hydrolysis, diazotisation, and 
C a nfhoffenation yielded 2-carboxymethylthiol-l-ethylxanthatobenzoie acid, 
x ° Et0'CS 2 , C a H s (8‘CH 2 *C0 2 H)*C0 2 H, 

yellowish-red powder, which was converted into 2 -carboxymeihyl- 
]liol 4 -ethylthtolbenzoic acid, yellow needles, m. p. 1 88°. $-Eeto-§-ethyl- 

thioH 1 )-thionaphthen-2-carboxylic acid, SEt-C fl H 3 <^^>CH-C0 2 H, a 
colourless powder, yielded a niJmo-derivative, glistening, reddish- 
yellow needles, m. p. 176°. 

J $-Keto-5-inethylthiol-(l) -thionaphthen, yellow needles, m. p. 81 — 82°, 
yielded a rtitrow-derivative, m. p. 178°, and was prepared through 
the following compounds : 2-carboxymelhylthiol-5-acetylaminobenzoic 
acid (obtained from 5-acetyIaminoanthranihc acid), colourless needles, 
m p 249 — 250°; 2-car b oxymcthyltkiol-5-ethylxanthatobenzoic acid , yellow 
crystals ; 2-carboxymethylthiol-5-methyltkiolbenzoie acid, yellow needles, 
m. p. 195°; and Z-Jceto-5 -methyl thiol-(\)-thionaphthen-2-carboxylic acid , 
which has no characteristic melting point. E. M. G. M 

[Preparation of Thionaphthen Derivatives.] Kalle & Co. 
(D.R.-P. 232995). — Bistolylthioglycollic acid , glistening leaflets, m. p. 
167—168°, prepared by methods previously described (Abstr., 1880, 
476), is converted by treatment with chlorosulphonic acid into bieketo- 
lolylthionaphthen, and bisketopheny l thionaphthen is obtained in a similar 
manner from bisphenylthioglycollic acid. These oxy thionaphthen 
derivatives furnish blue dyes on oxidation, and condense with com- 
pounds containing the groups CO-, CS-, C^NK, G!N*NHR, and 
CX.j- (where R is alkyl and X a halogen). F. M. G. M. 

Salts of Arginine. Fritz Weiss ( Zeitsch . physiol. Chem., 1911, 
72, 490—493). — d\- Arginine aurichloride, 

CgH^O^N^aHCl.Aud^iH.O, 

separates from water in brownish-red, nodular masses, m. p. 105 — 115°. 
d -Arginine aurickloride, C c H 14 0 2 N 4 ,2H AuCl 4 ,UH 2 0, is somewhat 
more soluble in water thaD the dl- salt; it sinters at 140°, and has 
m. p. 160°. The acid sulphate, C 6 H 14 0 2 N 4 ,H 2 S0 4 ,H 2 0, forms hard, 
crystalline crusts from dilute alcohol with no definite m. p. The 
corresponding d-salt forms a deliquescent, crystalline powder. 

J. J. S. 

Nitroclupeine. Albrecht Kossel and E. L. Kennaway { Zeitsch . 
physiol. Chem., 1911, 72, 486 — 489). — By the addition of well cooled 
fuming nitric acid (1 c.c.) to a well stirred mixture of clupeine 
sulphate (2 grams), concentrated sulphuric acid (4 c.c.), and fuming 
sulphuric acid (2 c.c. of 10% S0 3 ) cooled to 0°, and, after five to ten 
minutes, pouring the mass on to ice, it lias been found possible to 
obtain a nitroclupeine , which dissolves in dilute sodium hydroxide 
solution and can be precipitated by the addition of dilute acid. 

When hydrolysed with 30% sulphuric acid, the nitro-Com pound 
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yields nitroarginine, C 6 H 13 0 4 N 6 , which crystallises from water, has 
m. p. 227—228°, and is dextrorotatory. It dissolves m dilute hydro, 
chloric or nitric acid, andfclso in dilate ammonia. 

A similar compound can be obtained by the action oF nitric acid on 


(/-arginine nitrate. 


J. J. S. 


-CO 


Hypaphorine and the Relation of this Substance to 
Tryptophan Pieter van Romburgh (Proc. K. Akai. TPefenscA 
Amsterdam, 1911, 13, U77-1180).-The alkaloid hypaphorine, f mtl(! 
by Greshoff (Abstr., 1891, i, 335) in the seeds of Erylhnm i liyptpbn s 
(the ‘‘dadap minjak ” of Eastern Java), crystallises as a hydrate, 
efflorescing in a desiccator, m. p. 255°, [a]„ +91—93°. It yields a 
sparingly soluble nitrate. 

Analysis of the anhydrous base agrees with the formula C 14 H 1B 0J,. 
Whon heated with strong aqueous potassium hydroxide, trimetbyl- 

amine and indole are produced. 

Tryptophan, treated with methyl iodideandsodiumhydroxideinmethyl 
alcohol, yields & substance, the nitrate of which closely resembles (bat 
of hypaphorine, and gives on 
heating with aqueous potassium 
hydroxide the odour of amine and 
indole. It is considered that 
hypaphorine is most probably 
a-trimethyl- /5-in dolepropiobetaine 
(annexed formula) (Ellinger, Abstr., 1907, i, 737). The investigation 
is being continued in conjunction with Barger, who has quite 
recently methylated tryptophan by the method of Engeland (Abstr., 
1910, i, 843), with like results. J. D. h, 

Preparation of Formyl Derivatives of Morphine Alkaloids, 
Farbenfabriken vokm. Friedk. Bayer & (D.Tl-l°. 2o3oi.>).— 

The preparation of formyl derivatives of morphine alkaloids has ton 
described previously (Abstr., 1910, i, 765); it is now found that the 
reaction proceeds quantitatively and at the ordinary temperature i 
the anhydride of another paraffinoid acid (such as acetic) is employ ed 
in conjunction with the formic acid. Details of the preparation o 
formylcodeine and of formyl-|3-methylmorphimethine ar^g'VM^ ^ 


A C CH -CH- T 

w\/CH NMe 3 -6 

NH 


Dihydromorphine. L. Oldenberg (tier., 1911.44, 18-9— i8.>l) . 
Hitherto hydrogenised derivatives of morphine and codeine have 
been obtained. By shaking aqueous morphine hydrochloride, 
C r H,,,0,N,HO),3!I. 2 () 

(10 grams in 250 c.c. of' water), with aqueous colloidal palMm 
04 gram in 10 c.c.) saturated with hydrogen, the author has oh. 
dihydrmorphine, C^H^N.H.O, in colourless writa, “JJ 
155—157°, The base has the same bitter after-taste and p }- 8 

action as morphine, reacts with ferric chloride in a simi ai ^ 
and instantly reduces silver nitrate ; the hydrochloride • ^ & 

'i are described. 
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Constitution of Morphothebaine. II. Synthesis of the 
r tramethoxyphenanthrene Derived from Morphothebaine. 
RnRPRT Pschorr and Georg Knoffler ( Anhalen , 1911, 382, 50—61. 
pompare Freund and Holthof, Abstr., 1899, i, 308; Pschorr, Abstr., 
1904, h 737 > Knorr and Pschorr, 1905, i, 814). — The structural formula 
piously suggested (Abstr., 1910, i, 423) for morphothebaine has been 
confirmed by synthesising 3:4:6: 8-tetramethoxypbenanthrene and 
rovin* that it is identical with the product formed from morphothebaine. 
” 3 . 4-Dimethoxybenzaldehyde, hippuric acid, anhydrous sodium 
acetate, and acetic anhydride yield the anhydride of benzoylamino- 
dimtkoxycinnamie acid , G 19 H 15 0 4 N, which crystallises from dilute 
alcohol in colourless needles, m. p. 182° (corr.), and on hydrolysis with 
]0 o/ sodium hydroxide solution yields dimethoxyphenylpyruvic acid 
and benzoic acid. The mixture of the two acids is oxidised with 
hydrogen peroxide in alkaline solution and then acidified and extracted 
with ether, when 50% of the 2 : i-dimeikoxypkenylacelic add crystal- 
lises out on cooling to 0°. The remainder can be separated from 
benzoic acid by fractionation of the mixture of their ethyl esters. 
The acid, C 6 H3(0Me) 2 *Cn 2 *C0 2 H, crystallises in colourless needles, 
m. p. 113° (corr.), and its anhydrous sodium salt condenses with 
o-nitrovanillin methyl ether in the presence of acetic anhydride at 
105—110°, yielding a-2' : i'-dimethoxyphenyl-2-nitro-Z : A-dimethoxycin- 
nomic acid , N0 2 , 0 6 H 2 (0Me) 2 , CHIC(C0 2 II) , C 6 H y (0hIe) 2 . The acid is 
purified by means of its sparingly soluble ammonium salt, and crystal- 
lises in yellow plates, m. p. 232° (corr.). When reduced with 
ferrous sulphate in the presence of ammonium hydroxide, the nitro- 


acid yields the corresponding amino-acid, C^H^OgN, which crystal- 
lises from methyl alcohol in yellow cubes, m. p. 207 — 208°. When 
dissolved in methyl alcohol and dilute sulphuric acid, diazotised by 
yv the addition of W-sodium nitrite solution, and 

< Y |C0 2 H the resulting solution heated on the water- 

OMel A Jn bath, a 30% yield of 3:4:6 : 8 -tetramethoxy- 

OAIel |° Me phenanthrene - 9 - carboxylic acid (annexed 


's J formula) is obtained. It crystallises from 
methyl alcohol in plates, m. p. 226° (corr.). 
By-products formed at the same time are : 
3:4: A'-lnmethoxy-2 : 2'oxidostilbme-d- carboxylic acid, 
o TT /AM a /CH:C(CO,H) 

C« H2 ( 0M e)2<0— Gfi H 3 - 0 S Ie ’ 

well-developed prisms, m. p. 253°, and a product insoluble in ammonia. 

The fcetramethoxy-acid when heated with glacial acetic acid at 240° for 
twenty hours yields 3:4:6: 8-tetramethoxy phenanthrene (10% yield), 


CQ together with the lactone of 3:4: 6-trimethoxy- 
/\ /\ 8 hydroxyphenanthrene-9-carboxylic acid (an- 

{ ( Y o nexed formula), V. p. 202 — 203°. On hydrolysis 

/\ , the lactone yields the corresponding acid, which 

Ojfe i | crystallises from methyl alcohol in yellow prisms, 
m. p. 195°. With methyl sulphate, the acid 
OMe y ields 3:4:6: S-tetramethoxyphenanthrene- 

d-carboxylate , m. p. 136 — 137°, which on hydrolysis 
gives the corresponding acid. J. J. S. 
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Preparation of Compounds from the Interaction of Cotar- 
nine on Amides, Imides, or Ureides. Knoll & Co, (D.ft.p 
232785).— The combination of cotarnine with amides, imides, or 
ureides yields a new class of compounds having therapeutic value. 
Two cotamins-a-bronwisomkrylcarbamides have been prepared; 
is obtained by mixing molecular proportions of cotarnine and a-bromo'. 
tsovalerylcarbamide in alcoholic solution and allowing the mixture to 
remain until the product separates; it forms flat prisms, a, p. 
125—127°, and is decomposed by dilute mineral acids into its 
generators. The second compound hasm.p. 105 — 110°, andis prepared 
by employing two molecules of a-bromotsovalerylcarhamide in aqueous 
solution. The preparation of the following molecular compounds of 
cotarnine is also recorded: cotarnineacetamide, m. p. 135° (about); 
cotarninecarbamide, m. p. 180°; cotarnineur ethane, m. p. 110°; and 
cotarninophtluilimide , m. p. 130°. F. M, C. M 


Solanine Extracted from Solatium sodomaeum. IV. 
Giuseppe Oddo and Marcello Cesaeis [Gazzetta, 1911, 41, i, 490— 534. 
Compare Abstr., 1905, i, 455; 1906, i, 527, 980).— Since solaoiie 
from Solarium sodomaeum differs in composition from that extracted 
from Solarium tuberosum, the authors term it solanine a. 

On analysis, after being dried in a vacuum over potassium hydroxide 
and paraffin, solanine-a gives the formula (C 27 H 86 0 9 H ) g ,H 2 0, which is 
confirmed by the analysis of various normal and basic salts ami 
other derivatives, aud also by investigation of its hydrolytic products. 

Carefully purified solanidine (see succeeding abstract) has the 
formula C ls H s ,ON, and a study of the sugars also formed on 
hydrolysis of solanine shows that this change is represented thus: 
(C,jH (i .0 9 N) 2 ,H 2 0 + H.,0 + H 2 - 2C, 5 Hj,ON + C 8 H 12 0 6 (galactose) + 
C e H,,0 6 (! dextrose) + C C H 1S 0 5 (1 rhamnose). In estimating tie 
methvlpentose (1 rhamnose) by conversion into methylfurfuraldehyde, 
and weighing this in the form of its phloroglucinol derivative, higher 
results than were expected were obtained, and, on investigation, it ms 
found that the presence of certain sugars, such as galactose, 
diminishes, whilst that of others, namely, dextrose, increases 
markedly the yield of methylfurfuraldehyde. 

The action of acetic anhydride on solsnine-s yields a doca-acetyl- 
derivative, C 5t H g2 0 ]8 N. 2 Ac lc , which yields solanine again on hydrolysis, 
whilst in the total' products of hydrolysis of solanine, lb atoms or 
hydrogen are replaceable by acetyl groups. , ■ , 

The action of nitrous acids od solanine-s (loc. cit.) gives a compound 
of the formula C h H 8b 0 18 N 2 ,HN0 2 ,3H,0, which does not behave as a 
salt, since treatment with alkali does not yield a basic compose 
When heated gently with dilute acetic acid, this compound loses a 
its nitrogen (it is therefore namdH azosolanine), yielding a cornpoun 
which has not been obtained crystalline, but has the ormu 
C h H 80 O 21 ,2H 2 O (oxysolanol). Treatment of solanine with a mtri 
in hot aqueous acetic acid solution results in the formation 0 
nitrogen-free compound, C 5i H g8 O 20 ,2H,O, which crystallises well, an 
is termed solanol. When heated with a dilute mmera 1 acm oo 
these non-nitrogenous compounds undergo hydrolysis, yielding . 8 
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ao d other substances, which can also be obtained from solanidine ; 
these substances are being investigated. 

The following salts of solanine have been prepared : (1) Normal 
Wilts’ the hydrochloride, C 54 H 02 O 18 N 2 ,2HCl ; the sulphate, 
C 54 H fl2 0 18 N 2 ,H 2 S0 4 ; 

the o-nitrobenzoate, C S4 H fl 20 18 N 2 , 2 N 0 2 *C 6 H 4 , C 0 2 H, 8 H 2 0 ; and the 
vicraM) C^HggOjgNgjSOH’GpH^NOglg, (2) Basic salts : the hydro - 
cldorifa C 54 H^Oj 8 Nj,HCi ; the hydrobromide, G 54 H 92 0 18 N 2 ,HBr ; and 

the sulphate, {G'5 4 H S2 0 18 ^2)2^2^^4‘ 

As has been indicated above, during hydrolysis solanine undergoes 
reduction, this being effected by the sugars formed. In fact, when 
heated with dextrose, solanine gives rise to a dikydrosolanine, 
C A OAW which forms prismatic crystals, and may be the 
original product from which solanidine is formed. 

Deca-acetylsolanine was not obtained crystalline, and may possibly 
be a mixture of deca- and undeca-acetyl derivatives. 

Azosolanine forms tufts of faintly greeh, silky needles, and in the 
anhydrous condition has the normal molecular weight in boiling 
woamyl alcohol. It is a neutral compound, and gives neither the 
nitroso-reaction with phenol and sulphuric acid nor the isonitroso- 
reaction with a sulphuric acid solution of diphenylatnine. When 
heated in a capillary tube it turns yellow, and contracts at 230°, 
blackens at 275°, and begins to melt at 280^ without, however, 
completely fusing. 

Solanol forms tufts of slender needles, which turn yellow at 210° 
and decompose at 240 — 245°. X. H. P. 

Solanidine sodomaeum. V. Giuseppe Oddo (Gazzetta, 1911, 41, 
i, 534—552. Compare preceding abstract}.— The author describes a 
new method of purifying solanidine. Thus obtained it has the 
formula C 18 H 81 ON when dried at 105° or 3C ]S U 3] 0N,2H 2 0 when 
dried under reduced pressure at the ordinary temperature. This new 
formula is confirmed by analysis of the various salts prepared (see 
below) and by a study of the hydrolysis of solanine-s (loc. eft.). 

When treated with acetic anhydride, solanidine-s gives a diacetyl 
derivative, which yields the base again on hydrolysis. The formation 
of this compound is best explained by supposing that the oxygen exists 
in the molecule in the form of hydroxyl and the nitrogen in a 
secondary state: OH*C, 8 H 29 INH. These functions of the oxygen 
and nitrogen 1 atoms have been confirmed by treating solanidine-8 
(1 mol.) with magnesium ethyl iodide (3 inols.) in ethereal solution 
ana measuring the amount of gas evolved : 

7 . 0H ;Ci8H 2 ;NH + 2MgRtI = MgI-O-C ]8 H 39 :N-MgI + 2C 2 H 6 ; 

. s * °* ethane were evolved, whereas if the nitrogen atom were 
primary, 3 vols. should be obtained, if it were tertiary ooly 1 vol., due 
o the hydroxyl, and, if the latter were also missing, do ethane would 
8 . d* The iodo-magnesium compound thus obtained gives 
so apidme again when treated with water, and with acetyl chloride, 
] . ^ Je . a diacetyl compound identical with that given by the action 
ot acetic anhydride on the base. 

When solanidine-s is treated with sodium nitrite in presence of a 
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little acid, a compound is obtained which is similar to that given b 
solanine* (see preceding abstract), and is hence named azosolanidij 
When treated with moderately concentrated acids, azosolanidina 
all its nitrogen, giving products which vary with the conditions of tlig 
action and are being investigated. 

The formula given above for solanidine-s shows that this 
belongs to the series C n II 9n _ 4 . The lack of the six valencies 
necessary to make it a saturated compound is not due to the presence 
of double linkings in the molecule, since solanidine does not decolorise 
bromine in aqueous or chloroform solution, and only decolorises 
permanganate after some time. Solanidine-s must hence be regarded 
as a tricyclic compound. 

[With Eugenio Ferrari.]— Solanidine-s, separated and purified by 
means of its hydrochloride, crystallises from alcohol in nacreous, white 
scales, m. p. 197—198°, and with concentrated sulphuric acid gives a 
reddish-yellow coloration, which, on addition of increasing proportions 
of water, becomes violet, green, and colourless. 

[With Giovanni Moneta].— The following salts of solanidine-s were 
prepared : the basic hydrochloride, (C 1S H 31 0N) S ,2HC1, forms silky, 
white needles, m. p. 302 — 303° (decomp.) ; the hydrochloride , 

c 18 h 81 on,hci, 

elongated prisms, turning yellow at about 250°, m. p, 291—292° 
(decomp.); the hydrobromide , C 18 H 31 ON, HBr, elongated prisms, 
becoming decidedly yellow at 270°, m. p. 282 — 283° (decomp.) ; the 
onitrobenzoate, 0 18 II 3l ON,iNO 2 *C 6 H 4 *CO 2 H, colourless, shining prisms, 
m. p. 222°; and the picrate , C lg H sl 0N,0 6 H 8 0 T N 3 , quadrangular, 
shining prisms, which become orange-yellow on heating, m. p. 
144-145°. 

[With Eugenio Ferrari].— Diacelylsolanidine-s, OAc*C 18 H. 29 !NAc, 
was obtained only in the amorphous condition. The iodomagnesium 
compound gives solanidine when treated with water. 

[With Giulio Buzio]. — Azosolanidine- s form microscopic, regular, 
prismatic needles or rosettes of prismatic needles with a faint green 
tint, m. p. 260 ° (decomp.) ; its formula and the products its yields on 
heating with acids are being investigated, T. H. P 

Action of Halogeno-Fatty Acid Halides on Esters of 
Malonic Acid. II. Synthesis of Tetramic Acid. Erich 
Benary (her., 1911, 44, 1759— 1765).— The substance, C 0 H 12 0:, t 
obtained as a by-product in the formation of ethyl tetrone- 
4-carboxylate from chloroacetyl chloride and ethyl sodiomalonate 
in warm ether (Abstr., 1907, i, 381) is now shown to have the 

constitution C(C0 2 Et) 2 !C<[ i . The amide, 
uli 2 

V~>C:C(CO,Et)-CO-Ntf 2 , 

trl, 

obtained from it by the action of dry ammonia, is converted by an 
excess of boiling, alcoholic potassium hydroxide into a potassium sa >, 
C 6 H 3 0 4 NK 2 , from which by acidification is obtained, teirame- 
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CfOHVCH 

4 . av boxylk acid, decomp. 214°. This acid 

does not develop a coloration with alcoholic ferric chloride, and is 
decomposed by boiling water, yielding tetramic acid , 
eaSI J fH-'CO 

0H*C^pf m, p. 211° (decomp.). Tetramic acid gives a blood- 

red coloration with ferric chloride, has only feeble acid properties, 
reduces warm ammoniacal silver nitrate, and develops a violet 
coloration with nitrous acid, due to the (m'tfiiWcom pound, 

NH 2 ’ ^ Ue ^ ea ^ e ^ s > decomp. 205°. 

^ by-product is not produced by the interaction of chloroacetyl 
chloride and methyl sodiomalonate in ether at 0°, methyl tetrone 
4 -carboxylate, m. p. 188 — 189° (decomp.), alone being produced. In a 
similar manner, a-bromopropionyl bromide and ethyl sodiomalonate 
/o mols.) yield ethyl \-methyUetrone~l-carbo.cylale, 


C0 2 Et-C< 


,C(OH)-CMe 
CO — 0 


m p, 89—90°, which is decomposed by dilute hydrochloric acid, 

‘ C Q Q y- 

forming metkyltetronic acid, , m. p. 117—119°, which 

develops red and violet colorations with ferric chloride and sodium 
nitrite respectively. C. S. 


Chromoisomerism of Pyridine, Quinoline, and Acridine 
Salts, and its Explanation by Valency Isomerism. Arthur 
HiNTZscn ( Ber ., 1911,44, 1783 — 1828). — The existence of coloured 
modifications of certain pyridine, quinoline, and acridine salts has 
been explained at different times by the ionisation of chromophores 
(Decker, Abstr., 1904, ii, 702), by structural isomerism (Decker, 
Abstr., 1909, i, 408), or by polymerism (Hantzsch and Leupold, 
Abstr,, 1909, ii, 198 ; Tinkler, Trans., 1909, 95, 921). The explana- 
tion, however, is not to be found in polymerism (compare this vol., 
i, 608), nor in structural isomerism in Decker’s sense, but rather in 
the existence of chromoisomeric ammouium ions, The author quotes 
examples to prove that the polychromy of the salts in question, in the 
solid state, is independent of the nature of the anions and the cations, 
and in solutions is independent of the degree of association or of 
dissociation (in aqueous solution). The ultra-violet absorption spectra 
of polychromatic solutions of polychromatic salts differ greatly ; even 
in one and the same solvent the absorption spectra vary enormously 
with the nature of the anion and with change of . temperature or of 
concentration. This optical variability of polychromatic salts is in 
marked contrast to the optical constancy of the salts of cotarnine, the 
absorption spectra of which are practically identical in water, alcohol, 
or chloroform, and are independent of the nature of the anion. The 
absorption spectra show that the selective absorption of coloured 
ammonium salts is exclusively a property of the coloured ammonium 
ions, and that these organic chromophores are, in the absence of 
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chemical change, optically constant. It follows therefore that the 
solutions of the polychromatic pyridine, quinoline, tsoqu incline, and 
acridine salts must, in consequence of their optical variability vith 
the nature of the solvent or of the anion or with change of tempera 
ture or of concentration, contain, as chemically changeable chromo- 
phores, isomeric ammonium ions of different selective absorptive 
power ; in other words, such solutions contain chromoisoiuerj c 
ammonium salts. Only in certain limitipg cases (as, for example, in 
the case of the cotarnine salts) do these solutions contain individual 
chromoisomerides ; usually two or more chromoisomerides are present 
in equilibrium in the solution. The equilibrium of chromoisomeric 
ammonium halides is disturbed, in favour of the more strongly 
coloured chromoisomeride, by an increase in the associating power (or, 
better, by a decrease in the dissociating power) of the solvent, by an 
increase in the atomic weight of the halogen, and by an increase in 
the temperature or the concentration. 

Since the solutions of a polychromatic salt (for example, 5-phenyl- 
10-methylacridomum sulphite) in different solvents are polychromatic, 
and the salt in the solid state occurs in differently coloured modifica- 
tions, the polychromy is independent of a solvent and of the state of 
aggregation ; moroover, since in solution the polychromy is referable 
to isomerism, the polychromy of the solid salts is also due to isomerism, 
not to association or polymorphism. This also follows from tie 
genetic relation between polychromatic salt solutions and the solid 
salts, a relation manifested primarily by the identity of the colour of 
many salt solutions with that of the solvates " (hydrates, alcoholates, 
chloroformates) separating therefrom. Several other phenomena are 
quoted to prove that the polychromy of solid pyridine, quinoline, and 
acridine salts is attributable to the existence of chromoisomerides. 

From the foregoing, the chromotropy (change of colour) of the solid 
salts naturally is due to chemical causes. It is a true intramolecular 
change of an unstable chromoisomeride into a more stable one, brought 
about, occasionally apparently spontaneously, more frequently by con- 
tact with a trace of a catalyst, especially with the vapours of those 
solvents which dissolve the chromotropic chromoisomerides with the 
same change of colour. The interconversions of the brown, red, 
yellow, and green modifications of 5 -phenyl- 10-methylacridonium 
sulphite, spontaneously or by contact with alcohol, ether, chloroform, 
nitrobenzene, or acetic acid, are tabulated. With regard to the 
number of individual chromoisomerides, it. can be stated with, con- 
siderable certainty in the case of the acridonium salts that the green, 
yellow, and red modifications are individual \ all the other modifications 
are solid solutions or mixed salts of two, or even of all three, of these 
individuals. , 

The number of chromoisomeric salts in the pyridine, quinoline, anu 
isoquinoline series cannot yet be stated with any degree of certainty, 
because these isomerides are much more labile than those of the acridine 
series, and can be isolated in the solid state only under exception 
circumstances. Apparently, however, there are two chromoisomerides 
in each series. One has a feeble absorbing power, and is represent 
by the almost colourless salts in the quinoline series, and by the qui e 
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tourist* 8 salts of the pyridine series. The other chromoisomeride 
dibits stronger selective absorption (the deep yellow to orange-red 
!alts of the q u * no ^ ne ser ^ es > aDt * fc ^ e yellow salts of the pyridine 

S ^fhe salts of cotarnine and of neocotarnine also exhibit chromoiso- 
merism (compare Salway, Trans., 1910, 97, 1208). Cotarnine salts 
are especially interesting. Most of the salts with colourless anions 
(except the yellow iodide) are very faintly yellow in the solid state ; 
in solution, all are intensely yellow and optically identical. This 
behaviour is explained by the existence of two tliromoisomerides ; one, 
feebly absorptive, is the predominating form in the solid salts, the 
other, strongly absorptive, is the only form stable in solution. 

Chromoisomerides can be represented as valency isomerides in the 
light of Werner’s theory of the constitution of ammonium salts. Of 
the four groups attached to the nitrogen atom one differs from the 
other three in being bound by a supplementary valency ; the anion is 
attached to this unique group. The two chromoisomerides of the 
pyridine series (and in a similar manner those of the quinoline and 
woquinoline series) can therefore be represented by the formula; : 


A '\ N K . x 

V.^/ 


Mure stable, feebly absorptive 
benzenoid salt. 



Strongly absorptive 
quinonoid salt. 


In the acridine series three formula; are possible, according as the 
anion is linked at positions 1, 2, or 3 in the group 

(3| 

OR 

( 2 m<^ ll >C 5 H J (2); 

flj 

the yellow salts probably are beuzenoid (anion in position 1), the 
green and the red salts quinonoid (anion in positions 2 and 3). The 
tendency to the formation of quinonoid instead of benzenoid salts is 
the greater the more unsaturated is the ring attached to the nitrogen 
atom; consequently, the quinonoid forms of chromoisomerides are rare 
in the pyridine series, occur somewhat frequently in the quinoline 
series, and are commonest in the acridine series. 

Throughout the paper numerous examples are quoted in support of 
tho statements made. Methods are described for the preparation of 
yellow, green, and red modifications of the salts of tho acridine 
series. A few new compounds, such as the yellow, orange, and 
green modiheations of 5-phenyl - 1 Q-rneth ylacridon mm thiocyanate, are 
described. 0. S. 


Preparation of Iudoxyl Derivatives. Gesellschaft fur 
Chemisuhe Industrie in Basel (D.R.-P. 232780). — The action of 
carbonyl chloride on indoxyls (substituted or otherwise) is capable of 
a wide application, and leads to the production of crystalline derivatives 
in quantitative yield. 

The compound, C 6 H 4 <C^^^^>CH 2 , is prepared by treating an ice- 
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cold acid solution of indoxyl with carbonyl chloride, when the ; i: . 
separates out as a greyish-white, crystalline powder, m. p. I (JO 
its solution in concentrated sulphuric acid is yellow with a „ ref ’ 
fluorescence. F. 11, Q t yj 


Action of Glycerol and Sulphuric Acid on Amino-com 
pounds and on Compounds Free from Nitrogen Belongings 
the Anthracene Group : Benzanthrone and Its Reduction 
Products. Observations on the Nomenclature of Complex 
Ring-Systems of the Anthracene Group. Oscak Balia 1IK i 


Roland Scholl (Her., 1911, 44, 1656 — 1670). — The 


compound, 


C so H n ON, obtained by Bally (Abstr., 1904, i, 237) by the action of 
sulphuric acid and glycerol on 1-aminoanthraquinone in the absence 
of an oxidising agent, is now found to be 3 : 4-pyridino-1 :9-benz- 
anthrone (annexed formula). With respect to the 
mechanism of tho reaction, the authors consider 
that the first stage consists in the formation 
of /J-anthraquinolinequinone (I.), which is then 
reduced to the anthranol derivative (II.), and 
finally converted by the further action of glycerol 
into pyridinobenzanthrone, according to the 
equations : 

,-CCK 


o 

tYVS 

\/\/\/\ N 

0 


CoH 4 <co>C 6 H 3 - NH, + C 3 H s O, - C s H 4 <^>G,H 5 N(r.) + 3H ; 0 + 2H 


(II.) C 6 [l4 ( H 01I) >OAN + C 3 H s 0 3 = C 20 H n ON + 3H,0 + 2H. 

This view is supported by the fact that /3-anthraqumoiincquinoiie, 
on treatment with sulphuric acid and glycerol, yields pyridinobeDz- 
anthrone, and also by the behaviour of anthranol, which, when subjected 
to the same treatment, yields benzanthrone (Bally, loc. cit.). It 
is suggested that the formation of the latter compound is preceded by 
the intermediate formation of ailylideueanthrono, 

Benzanthrone may also be obtained from anthracene by the action 
of sulphuric action and glycerol. In this case it is probable that 
benzanthrene is formed as an intermediate product. 

When reduced with alkaline hyposulphite or with zinc and aqueous 
sodium hydroxide, benzanthrone yields greenish-yellow solutions, which 
are considered to contain dihydrobenzanthrone, c„h 12 o. 

Benzanthrene (annexed formula), prepared by distilling benzanthrone 
over zinc dust in a stream of hydrogen, crystallises in 
llj lustrous, pale yellow leaflets, m. p. S4°. It gives a 
/ /\/\"/\ red coloration with sulphuric acid, and dissolves in 
j | | [ organic solvents with a green fluorescence, In 

\/\ /\/ solution it is oxidised rapidly by the air to benz- 
|j [ anthrone. The picrate, C 17 H 12 ,C 6 H 2 (NO 2 ) 3 '0H, cr>v 
tallises in slender, dark red needles, m. p. 110— 11 • 
IQ-Dibromobenzanthrene, C 17 H 1(| Br, 2 , is obtaine ) 
brominating benzanthrene in glacial acetic acid solution; it i° liu “ 
yellow cl ystals, m. p. 174°. 



ORGANIC CHEMISTRY. 


i. 677 


(With G. Lentz.] — When reduced with hydriodic acid and phosphorus, 
, Enthrone yields (1) a hydrocarbon , C 3 ,H S6 or C 3j H a0 , m. p. above 
“.,00 an 3 ( 2 ) dihydrobemtmthrene, C„H, 4 , which crystallises in yellow 
,! , c 81 c and odves preen. fluorescent solutions /cnmnarp 

DeedwS, ui. p- 
hiebermann a 


81°, and gives green, fluorescent solutions (compare 
Roka, Abstr,, 1908, i, 427) ; the picrate , 


forms feather-shaped aggregates of lustrous, yellow needles, m. p. 125°. 
^Broinodihydrobenzanthrem, C l7 H 13 Br ; prepared. by brominatbg 
1 hvdrobenzanthrene in glacial acetic acid solution, crystallises in 
lustrous, colourless needles, m. p. 123°. Dibromodihydrobenzanthrene , 
C h ,Er forms almost colourless needles, m. p. 157°. 

*!> . $.py r i(linoanthraquinorie [ y-an'.kraqumolhcequinone ] (annexed 
, /\% /\ formula) is produced in small quantity in the 

CC/ | preparation of 3 :4-pyridino-l : 9 -benzanthr one 
X / from anthranol ; it crystallises in yellow needles, 
X/Xf m. p. 322°. 

For details of the authors’ proposed nomen- 
clature of benzanthrone derivatives and allied compounds, the original 

must be coasulted. F. R. 


Quinaldinium Bases. Eduard Vongejiichten and W. Rotta 
(Her., 1911, 44, 1419 — 1422. Compare Vongerichten and Hofchen, 
Abstr., 1908, i, 9 14).- -The quinaldinium base obtained by the action 
of J-sodium hydroxide solution on 2-ethylquinoline ethiodide reacts in 
the cold with alkali and benzoyl chloride, yielding a green oil, a warm 
dilute acetic acid solution of which reacts with potassium iodide and 


„ „• ■ > T EtBzI-C:CHBz . , 

yields a pale yellow, crystalline iodide, C c H 4 <;^ q# » Wlth 


in. p. 197°. This iodide does not give a coloration with alcoholic 
sodium hydroxide or with quinoline methiodide and sodium ethoxide. 
When boiled with concentrated hydrochloric acid in a reflux apparatus, 
the iodide yields benzoic acid, and on the addition of ammonia a base, 


m-c:ciiBz 

( '" U ^CH=CH 


, which crystallises from alcohol in golden-yellow 


plates, m. p. f39°. The base dissolves in dilute acids, even acetic acid, 
yielding colourless solutions, but when warmed the acetic acid solution 
becomes deep yellow. When heatod with hydrobromic aoid at 200 u 
for three hours and then made alkaline, the base yields an oil 
which with hydrochloric acid yields 1-ethylquinaldinium hydro- 
chloride. 

If ;>-ehlorobenzoyl chloride is used instead of benzoyl chloride, the 
chlorinated base , C ig H Ti; ONC!, m. p. 187°, is obtained. 

2-MothylquiDoline methiodide and benzoyl chloride yield a jwodud, 
O^Hj.ON, which crystallises in brilliant yellow needles, m. p. 

107-108°. 

The behaviour of 2-methylquinoline alkyl iodides with alkalis 
is thus entirely different from the reaction between quinoline alkyl 
iodides and alkalis, as in the latter case a rupture of the pyridine 
nog occurs (compare Kaufmann and Strubin, this vol., i, 321).. 

J\ J. S. 

3 b 


VOL. C. I. 
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Preparation of Thiazole Compounds of “Thioindigo.R e( j 8 » 

and their Derivatives., Kalle h Co. (D.R.-P. 233741), xhe 

action of aldehydes and sulphur (or polysulphides) on the nitro- or 
amino-substituted 2 -earboxymethylthiolbenzoic acids yields thia a ,i e 
derivatives, which by oxidation and closing of the ring fumi^R 
■' thiazole-thioindigo ” derivatives. The product (a thiazole derivative 
of 2 -carboxymetbylthiolbeuzoic acid) prepared from beuzaldohyde and 
4 -nitro- 2 -carboxymethylthiolbenzoic acid forms yellow crystals, m » 
about 250°. F. M.G.M. 

holo- and men- Quinonoid Salts of Benzidine. Waubb 
Madelung [Her., 1911, 44, 1674 — 1676). — Mainly a reply to Piccard’s 
criticism (this vol., i, 493) of previous work of the author (this voi. i 
323). F. B.' ’ 

Action of Hydrazine Hydrate on cycloHexanona. Nicola, 
M. Kijner and S. Beloff ( J . Runs, l'hys. Chem. Soc., 1911, 43 . 
577 — 582). — cjdoHextJidenthydrazine hydrate, C 8 H 1 (| 1N'NH,,H,(I 1 
formed by the action of hySrazine hydrate on ci/clohexanone, is a colour- 
less liquid, b. p. 107— 108°/28 mm., DJ 9 ’ 0-9866 ; on heating with dilute 
hydrochloric acid, it is resolved into its components, and on mixing 
with one or two vols. of water, it solidifies to a crystalline mass at IP. 

When reduced with absolute alcohol and sodium, the above com- 
pound yields ; ( 1 ) cyclohexanol ; ( 2 ) eyclohexylhydrazine, 
0 6 fyNH'NH 2 , 

m . p, 43 — 50°, b. p. 195'5°/758 mm., and gives a silver mirror with 
ammoniacal silver nitrate solution in presence of alkali ; it gives the 
tkioureide, NHPh-CS-NH-NH-C 8 H n , m. p. 143-143-5°, and with 
pyruvic acid forms the cychohexylhydrazone of the acid, 
COjH-CMelN-NH-CjH,,, 

m , p, HO 112 °; on oxidation with potassium ferricyanide it yields 

cyclohexane. 

cyclo Hexylideimairu, C 6 H, o :N-S:C 6 H 10 , also obtained by the 
interaction of hydrazine nitrate and cyclohexanone, forms rhombic 
plates, m. p. 33-5— 34°, b. p. 175°/28 mm. ; the liquid remains super- 
cooled for a long time, and has Dj 0-9847, nf, 1"5268. 

Dicyclohexylhydrazine, NH 2 -N(C 8 H n l 2 , obtained by reducing the 
preceding compound, has b. p. 220 — 260°, and gives a hydrochloride, 
C.jUj.NjCl. This compound is probably formed by isomerisation of the 
s-oompound, NII-C 6 H U -NH-C 8 II„, which should he giveD by the 
reduction of the azine. “• 

Relations of u-Benzaldebydephenylbydrazone to Certain 
Nitrogen Compounds. Robektu Ciusa and Uuo Fesialozzi 
(Gazzelta, 1911, 41, i, 391-395).— Dm aim of theauthors’ experiments 
was to ascertain if any analogy is shown between the chemical be aviour 

of the more stable or a form of benzalilehydephenyihydrazone, m. P 

156°, and that of the stable diazoamiuobenzene, m. p. 96°, which m; 
be regarded as the phenylhydrazone of nitrosobeuzene. 

With the latter, picric acid and picryl chloride in benzene i0 ,“ “ 
give the respective intensely brown additive compounds, as is 
case with phenylbydrazones of aromatic aldehydes, but these aie a m 
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lw ys unstable. In 96% alcohol the action of picric acid (1 mol.) 
a diazoaminobenzene (I niol.) yields immediately a brown, powdery 
°recipitatn (? the picrate), which, in a few minutes, undergoes trans- 
formation into diazobenzene picrate, so that picric acid here acts in 
the same way as hydrochloric acid : 

NPhlN'NHPh + 2HC1 - NPhlN-Cl + NH,Ph,HCl. 

This action affords a convenient and rapid method of preparing 

diazobenzene picrate. . 

The actions of amyl nitrate ana or mercuric oxide on aiazoammo- 
benzene were Btudied to see if an oxidation product containing a 
chain of six nitrogen atoms, and analogous to that formed by 
benzaldehydophenylhydrazone, could be obtained : 

2NPhJN’NHPh — >H 2 + NPh:N’NPh*NPli‘N:NPh. 


With amyl nitrate the reactiou is very complex, the only product 
identified being diazobenzene nitrate ; with mercuric oxide the latter 
is not reduced, the mercury salt of diazoaminobenzene being formed. 
This different behaviour of diazoaminobenzene from that of 
benzaldehydephenylhydrazone is in agreement with the acid character of 
the former and the feebly basic nature of the hydrazones. T. H. P. 


Catalytic Decomposition of Alkylidenehydrazines as a 
Method of Obtaining Hydrocarbons. Nicolai M. Kijner 
(J. Ruse. Pkys. C/tem. Soc., 1911, 43, 582—595). — When aD alkyl- 
idenchydrazine is heated in presence of a large quantity of solid 
potassium hydroxide, the base decomposes as follows ; C /t lf m _ 2 ;N’NH 2 = 
C„H ( „ + N 2 , these products being the same as are obtained by the 
oxidation of the primary hydrazines by means of potassium ferri* 
cyanide in an alkaline solution. The alkylidenehydrazine is probably 
first converted by the alkali into the tautomeric diazo-form, thus : 

c w Hm 2 :n-nh 2 +koh r n H m . ,-n(0K)-nh, > 

CnH^-NINH + KoH C n H m + N 2 . 

In tliis svay l-methylcyc/ohexylidene- 3-hydrazine gives a yield 
of 54% of methylcyc^hexane, and thujylidenehydrazine, of 70% of 
tliujane. 

, Camphylidcrwhydrazine (annexed formula), prepared by boiling 
camphor and hydrazine hydrate in alcoholic solution, forms a white, 


crystalline mass, m. p. 53 — 55°, f«] D -40-81° (in ether), -32 74° 
(90% alcohol), and yields a liquid hydrate soluble in water. Its 
hydrochloride, C 10 H 1(j :N-NH 2 ,HCl, m. p. 18o°, [<4 -31-33° (water), 
was prepared. When hydrolysed with excess 
CILj'CH CII 2 of hydrochloric acid, it is completely cou- 

I verted into camphor and hydrazine hydro- 

I i 2 I chloride, but when 1 mol. of the acid is used 

CHg’CMe C!N\NH 2 per 1 mol. of the camphylidenehydrazine, in 
addition to camphor, a considerable quantity 
if camphanazine (compare Angeli and Castellana, Atti A\ Accad. 
dneei 1905, [v], 14, i, 669-677) is also obtained : 

WN-KB ,HC1 + C 10 H 1# O = C H 1s :N-x\:C 10 H 18 + H/J + HCI ; 
ffiphanazme has the rotations, [a] D = -92-33° (benzene), -90 06 
&t er), - 37'27° (methyl alcohol), -19-25° (ethyl alcohol^ and 
U‘18° (propyl alcohol). ' ' 


3 b 2 
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-CMe„ 


CH,-CH- 

i 2 i 

OH., 


CH.'CMc — CH, 


When heated with potassium hydroxide, camphylidenehyj rilzillf 
(30 grams) yields camphane (10 grams). 

[With A. Proskurjakoff.] — Ftnc/mne (annexed formula), obtained 
L together with fenchanazine (see below) by heatino 

fenchylidenehydrazine (from fenchone and hyd“. 
azine hydrate) with dry potassium hydroxide, i, , 
mobile liquid with a faint camphor-like !B( |j 

b. p. 151-57763 mm., Df 0-8326, «» 14453 
[„]„ -16-53°; it does not react with pe mj „( 
gauate, bromine, boiling fuming nitric acid, or fuming hydriodic add 
in a sealed tube at 210 °. 

Fenchanazine, C io H w :N-N:O u H 10 . forms oblique quadrangular 
plates, m. p. 106°, [a] D +212-9°, and is concerted into fenchone and 
hydrazine hydrochloride on heating with concentrated hydrochloric 

11 When heated with solid potassium hydroxide, w/rfehexylidenc- 
hydrazine hydrate yields cyclohexane, N ’ N H 3 "0H = C,H la + 

N. + Il.O, and cycJohexanol, 2 O 0 H I 0 :N , NH 3 , OH = 2G n Il 11 'OH+N 1 + 

n:h 4 . ■ ! - lr - p - 

Quaternary Ammonium Chlorides from Diphenyl 
Carbamide Chloride and Pyridine or Qumolme doHasns 
Herzog and K. Body (Air., 1911, 44, 1584-1594).- Acid chlorides 
in presence of tertiary bases are converted into acid anhydrite by 
means of water or sodium carbonate. It is now found that sodium 
or potassium hydroxide is even more efficient at 0 in facilitating 
this change. The additive compound of diphenylcarbamide chloride 
and pyridine is thus readily converted into diphenylcarbamc^ anhydride, 
(NPivCOLO. which forms yellow crystal?, m. p. 1 - 1 — 1-3 . 

V in ‘ addition a yellow, crystalline quaternary _ base, difmjl 
mrbiunylpyridinium hydroxide, m. p. 189°, _ is obtained, This b« 
is remarkable in being neutral, soluble in organic solvents, hut 
insoluble iu water; when hydrolysed by boiling with acetii uri 
hydrochloric acids, diphenylcarbamide and glutacotialdeliyde k 
formed, the latter being identified 

tho base has the composition : NPh^CO’k.CH'CH.G • 1 

Diphenykarbamyl'fdnolinmm chloride , obtained by the into » 
of the components in sunlight, forms red crystals, m. P- ' 3 
The platinicMorhle separates in yellow crystals, “• . p , ‘ ' tait 

reacts quite differently with sodium hydroxide; 
acid is not formed, the sole product of the reactionjKm g S 

.. n IT /klT ^^CH’OH; 

^-(Hphenylcarba/nyldihydroquinoline, ^ (CO'NPh>/ 

a reddish-white, amorphous powder. The < ethyl etiur toms 1 ' °j>& 
faiutly yellow-coloured needles, m. p. 195 (ff Mck ? . .,0 geih 
methyl ether crystallises in yellow needles, in. p. 1 M) ' ' ■ ^ 

ethers on boiling with 10 % hydrochloric acid are ^ ^ A 

diphenylcarbamylquinoliniuui chloride. ^ 

Dehydroindigotin. III. Decomposition °c oin pii 

and Alkalis. Lumvni Kalb (&r, 1911, 44. 14 = 5 . , ' dds 

Abstr., 1909, i, 906, 967 ; 1910, i, 340 ).-Dilute mineial acid- 
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, jjjjydroindigotin in two different ways: (1) Two molecules of 
tr react with one of dehydroindigotin, yielding eqmmoleeular 
* tities of dioxindole and isatin. (2) Two molecules of water react 
two of the compound, yielding one molecule of indigotin and two 
,. jj, e second is the chief reaction when dehydroindigotin is 
•nJ with water (compare O’Neill, Chem. Hem, 1892, 65, 121; 
u'lwewski and Radcliffe, Abstr., 1899, i, 74). The dinxindole and 
i % reae t to form isatyde (Heller, Abstr., 1904, l, 416), a good yield 
f which can be obtained by shaking dehydroindigotin acetate for 
■ xteen hours with a mixture of concentrated hydrochloric acid and 

W * 01 isaUc acid (Marehlewski and Radcliffe, loc. a!.), prepared by the 
.. 0 f sodium hydroxide solution on dehydroindigotin, is decom- 
nosed when warmed for two hours at 85° with 10% potassium 
hydroxide solution, yielding anthranilic acid, dioxindole, and carbon 

dioxide. 

The formula NH<%o£> c (OH)-CO-NH-O c H ( ’CO s H is suggested 

for di-isatic acid, and during its formation molecn’ar rearrangement 
occurs. Hydrocyanoisatin when hydrolysed with alcoholic hydro- 
chloric acid yields ethyl ltydroxyoxindole-3-mrboxylate, 

X 1 I<lg’%>C(0 IT}- CO a Et, 

which crystallises from water in hexagonal plates, m. p. 152°. The 
same ester is also formed by the action of 2iV r -sodium carbonate 
solution on ethyl indoxanthinate, a reaction which involves a molecular 
rearrangement similar to that which occurs in the formation of 
di-isatic acid. The reaction between alkalis and dehydroindigotin is 
regarded as consisting first of all in the addition of water, yielding a 
dihydroxyindigo-white. This by a wandering of oxygen atoms under- 
goes decomposition into indigotin and 2-hydroxyindoxyl-2 / -carboxy- 
anilide-2-carboxylic acid ; the greater part of the latter then passes oyer 
into di-isatic acid, whilst the smaller portion is decomposed, yielding 
anthranilic acid, dioxindole, and carbon dioxide. J. J. S. 


Indigo-Yellow. Bf.rthold Wuth (Chem. Zeit., 1911, 73, 667). — 
When heated with excess of benzoyl chloride, indigotin yields 
dibenzoylindigotin. In the presence of condensing agents, such as 
metals and metallic chlorides, however, the reaction proceeds differently. 
Only one molecule of benzoyl chloride is used, and a hitherto unknown 
compound of intense yellow colour is produced, crystallising from 
nitrobenzene in greenish-yellow needles (m. p. 275 — 277°). Unlike 
dibenzoylindigotin, it cannot be re converted into indigotin by 
saponifying agents. It follows that substitution takes place at the 
imino -groups, and that inner condensation occurs with the formation 

p ■ C fi H,-C=— C-Q.H, 

of a new ring, thus : i b 4 I i i “ , 

g ’ CO — N*CPh*N*CO ’ 

But whether the spare carbon valency is saturated by hydrogen or 
hydroxyl or by one of the indigo-nitrogens is not yet decided. 
Determination of the molecular weight by the boiling-point, method 
points to the empirical formula U )3 H 14 0 2 N 2 . 
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Substitution products of indigotiu, such as di-brorao-indigotin, read 
similarly with benzoyl chloride. Yellow condensation products are 
likewise obtained by replacing benzoyl chloride by its nuclear sub. 
stitution products, or by benzotrichloride, benzylidene chloride, aed 
similar substances. The compounds produced have the characteristic 
qualities of the vat dyes, and gives rise to greenish-yellnw shades. 

The above-described compound is the iudigo-yellow 3G-Cifo» of 
commerce. * J. D, ]{ 


[Preparation of 4 Hydroxy-2-m-aminophenyl o-naphthitni n . 

azole-7-sulphonic Acid.] Lkopoi.d Cassella & Co. (D.R.p 
233939). — i-Hydroxy-i-m-amimphmyl-a-rmphthiminazole - 7 . svljsfmk 
acid (annexed formula) is prepared by the condensation of 3 : 4-diarnino- 

/3-naphthol-7-8ulphonic acid with 
/ — /~\ aminobenzaldehyde bisulphite' 
/ \ /\ L \_A,tt its sodium 6(1,1 is crystalline and 
on „! I j~?. H NH a sparingly solublo in water. 

/Uil When coupled with diazotised 

aniline in alkaline solution, it 
yields a red afttmomso-derivative, and the properties of numerous 
valuable direct cotton dyes obtained when it is combined with diazo- 
and bisdiazo-compounds are described in the patent. 

F. M, G. 1[. 


Formation of 1- Nitroso - 5 - phenyl - 3 - pyrazolidone from 
Cionamoyl Hydrazide. Ernst Muckehmann (J. pr. Chem., 1911, 
[ii], 83, 513 — 540). — Hydrazides of monobasic unsaturated acids 
have been hitherto unexamined. The present work deals with 
cinnamoylhydrazide, CHPhICH'CO’NH’NHg, m. p. 101°, which is 
readily obtained by boiling ethyl cinnamate with alcohol and hydrazine 
hydrate. It exhibits the usual reducing properties of primary acid 
hydrazides, yields dicinnamoylhy dr azide, N 2 H 2 (CO*CH!CHPh) 2 , m. p. 
2 } 7— 248°, by boiling with alcoholic iodine, and forms a hydro- 
chloride, m. p. 201° (deci-mp.), benzylidene compound, 
CRPh:CH-CO-NH^:CHPh, 

m. p. 180°, benzoyl derivative, ni. p. 158—159°, and condensation 
products with acetone, CHPhlCH'CO’NH’NlCM^, m, p. 121 5 , and 
with ethyl aeetoacetate, CHPhlCH’CO’NH'NICMe'CHj^COgKt, m. p. 
125 — 126°. Its hydrochloride reacts wirh aqueous potassium cyanate 
to form cinnamoyfsemicarbazide, CHPhiCH’CO'NH'NH'CO’NH,. 
m. p. 161 — 162°. Cinnamoylpkenylthiosemicarbazide , 
CHPh:CH'CO-NH*NH’CS*NIIPh, 
from cinnamoylhydrazide and alcoholic phenylthiocarbimide, has 

m. p. 146° 

Aqueous cinnamoylhydrazide hydrochloride reacts with sodium 
nitrite at 0° to form, not the expected azoimide, but a yellow substance, 
C 9 H 9 0 2 N 3 , m. p. 127—128° (decomp.), which is a nitroso-com pound, 
but not a hydrazide on account of its strongly acid nature and absence 
of reducing properties, Its acid properties indicate the presence of tie 
group -NH-CO, and the constitution, \-nitro 80 ^pkenyl-^’Py raz ^ oM ' 
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* salt, 


is supported by the following evidence (compare 

I J vrrr/ 

Cth'T 1 Abstr., 1887, 665 ; von Rothonburg, ibid., 1895, i, 302). 
T ammonium salt, C s H 9 O s N„NH a , m. p. 147° (decomp.), obtained 
td nit-roso phenyl pyrazohdone and 10% ammonia, is easily con- 

into the .silver salt, C 9 H g 0 2 N 3 Ag, m. p. 144-145°, barium 
"f |C HAN.),Ba,H 2 0, greenish-bine copper s ‘ 

^alt, ^o“-8 s 5,2 /c h n w \ p n o it o 

8Dd picrate, C 9 Wsf W^O^-oV’ m. Pg 127°; from the 
“ e thereal ethyl iodine produces \ mtroio-o-pnenyl-2-elhyl-i- 

. - lidone m. p. 98°. The nitrosophenylpyrazolidone yieiils with 
W"“f nB glacial acetic acid at 0° von Rothenburg’s 4 : 4-dibromo- 
1 henyl-5-pyr ai!olone (Abstr., 1895, i, 686). l-Nitroso-5-phenyl-3- 
'T oyone is converted by boiling concentrated hydrochloric acid 
P -'” 1 a ; nnsm ic acid, by cold concentrated hydrochloric acid into /3-chloro- 
dibydrocinnainic acid (1), and by boiling dilute sulphuric acid, D 1 06, 
into von Rothonburg’s 4-ozimino-3-pbcnyl-5-pyrazolone ( loc . oil !j. 


C. S. 


Preparation of 5 : 5- Dialkylthiobarbituric Acids. Emanuel 
Mebck (C.R..P. 234012). — The preparation of 5 : 5-dialkylbarbituric 
acids by means of carbamide has previously been described (Abstr., 
1904 i 380), and the results obtained by substituting thiocarb.vraide 
in the reaction are now recorded 

NH-CO-CEt, „ , .. 

Didh/lthiobarbiluric acid , ^g. NH .c 0 > tablet3 or n(!edlee - 

m.p. 180°, is prepared by heating ethyl diethylmalonato with thio- 
carbamide in alcoholic sodium ethoxide solution at 103° with continual 
stirring. 

Dipropylthiobarbituric acid, glistening leaflets, m. p. 154°, can be 
converted by removal of sulphur into dijrropglbarbituric acid, m. p. 

145 o, F. M. G. M. 


Synthesis of Thiohydantoin. Shigeru Komatsu (Mem. Coll. 
i fti. Eng., 1911, 3, 1— 12). — The author has succeeded in preparing 
the previously unknown thiocarbamide form of thiohydantoin from 
glycine and potassium thiocyanate at 100°, using acetic anhydride as 
a catalyst. Thiohydantoic acid is first formed, and this loses H 9 0 
on heating with hydrochloric acid on the water-bath, leaving the 
compound referred to. Similarly, r alanine yields r-5-methylthia- 
hydantoin. 

Thiohydantoic acid, NH 2 *CS*NH'CH 2 'C0 2 H, forms colourless 
needles, m. p. 170 — 171° (decomp.). 


N fI*CO 

Thiohydantoin , SIC<^ \ , forms colourless needles, decomposing 

rl ii'C H ^ 

on heating. When heated with hydrochloric acid in sealed tubes at 
160°, it is decomposed into glycine, carbon dioxide, hydrogen sulphide, 
and ammonium chloride. It is not hydrolysed to thioglycollate like 
Vol hard’s wothiocarbainide form of this hydantoin. The potassium 

alt, 8K'C<^ , forms a colourless, crystalline precipihkte. 

■N H.’L'fcL 
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2-MelhyWiiohydantoin, SMe-C^jj ^ > P re P ar «8 by beating ^ 

w tb e 
kept. 

, . odour 

of mercaptan. 

r - <1- Mcthyllhiohydanloic. acid, N H 3 * CS • N H *CH Mb' C0 2 U, , 
colourless needles, m. p. 164—165°. The barium salt, 
Ba(C 4 ITj0 2 N 2 S) 2 ,H 2 0, 
is very hygroscopic, m. p. about 100°. 

i-5-MetkylihiohydarUoin, prepared from r -a-mcthyl 


potassium salt of thiohydantom with excess of methyl iodide 
water-bath, forms colourless needles, soon darkening when 
When fused with potassium hydroxide and acidified, it gives i i r 


thiohydantoie acid, forms pearly scales, m. p. 158°. By treating 
hot aqueous solution of r-5-methylthiohydantoin with mercuric oxide 
r-5-methylhydantoin (Urech, Abstr., 1873, 380) is obtained. 

J.D.K. 


^ /NH'CO'CH^CH, 
/\/ | 2 


A Group of Synthetic Organic Colloids. Edgab Wedikm 
( Zeitsch . Chem. Ind. Kolloiic, 1911, 8, 303 — 304). — By the action of 
adipyl chloride on o-diamines of the benzene series, amorphous sab. 
stances are obtained which contain a ring of ten atoms (annexed 
formula). These substances are < ypiral 
colloids, are insoluble in most solvents 
except acetic acid, and cannot bo obtained 
in crystalline form. Colloidal solutions 
can be prepared by pouring acetic acid 
solutions into water or by triturating with potassium hydroxide solu- 
tion, and afterwards treating with successive quantities of distilled 
water. Opalescent, milky liquids are thus obtained, which an be 
purified by dialysis, and exhibit all the properties of colloidal solutions, 
The solutions are coagulated by electrolytes, and much less readily by 
freezing. The possibility of obtaining these substances in colloidal 
form by the trituration method is supposed to be connected with their 
acid amide character. 1 1. M. D 


\/\nh- 


COCHo-CH, 


Behaviour of Certain Para-substituted Nitrosobenzenes 
towards Sulphuric Acid. Eugen Bambebgek and W. Ham 
[Annolen, 1911, 382, 82 — 128. Compare Bamberger, Biisdoif, and 
Sand, Abstr., 1898, i, 521). — By allowing a glacial acetic acid solution 
of p chloronitrosobenzene to drop slowly into well stirred concentrated 
sulphuric acid kept at 20 — 24°, the chief products are 2 : 7-dichloro- 
phenazine-5 : 10-oxide, which is insoluble in dilute alkalis and in 
alcohol, 4'-chloro-4-nitrosodiphenylhydroxylamine, which is soluble 
in dilute alkalis, unaltered p- chloronitrosobenzene, and 4 : 4'-dichloro- 
azoxy benzene. 

N 

2 :7-Dichlorophenazine5\\0*oxidt, C 6 H 3 C1(0 >C G H 3 C1, crystallise* 

X N 7 
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I , rom glacial acetic acid in pale golden-yellow, lustrous needles m „ 
237-5—238° (decomp ), when rapidly heated. As a rule, it h as 
orange-brown colour, but this is changed to the characteristic golden 
rellow after beiug twice treated with fuming nitric acid at the 
ordinary temperature. Its solution in concentrated sulphuric acid 
has a blood-red colour, and when reduced with stannous chloride and 
hydrochloric acid, it yields 2 : 7-dichloropfienazine, 

C 6 H 3 Cl<K Cf H 3 CI, 

which crystallises from glacial acetic acid or xylene in 
lemon-yellow needles m. p. 265-5°. Its solution in concentrated 
sulphuric acid is red ; when moistcm-,1 with concentrated hydro 
chloric acid it turns red but with more acid it dissolves, yie!dm™a 
jellow so ution. Its alcoholic solution reacts with an alcoholic 
solution of silver mtrate yielding slender, moss-green needles with a 
tons; ustre. 2: 7-Dmhlorophenaame-5 : 10-oxide can be synthesised 
by heating p-ehloroanihoe, p-ehloronitrobenzene, and dry sodium 
hydroxide for five hours at 110—120° (compare Wohl L,i a™ 
Ahstr., 1901, i, 612), but an appreciable amount of 4 : 4'-diehloroazo 
benzene is formed at the same time. z 

i'ChloroA-nilrosodipkenylhydroxylamine, C.R Cl-N/OHK 1 R ■N'O 
crystallises from acetone in greenish-yellow piat'es with a pronounced 
hronxy lustre, and has m. p. 143° (decomp.) ; it dissolves in alkalis 
and also m concentrated sulphur. c acid, yielding red soluti ™ 

’ a " c ^ f> d WU»g 2.V-ammonium chloride 

solution yields 4 -chlorophmyl-^-pkem/letudiamine 

C„n ( Cl-NH-C B H -SH, ’ 

which crystallises from light petroleum in glistening, flat needles 
m, p. 66-0—67 , only sparingly volatile in steam. The ht/droMoride 
lorms colourless, glistening crystals, and the sulphal* is sparinl 
soluble. When the hydroxylamine derivative is reduced with 
formed ln<1 10t 2 ' V ' bydr<whlorio acid ’ P-oWoroanilino is . also 

rs;"— - - ■»“ strs; tsz 

SObenZ6ne reacts with COBCentatei sulphuric acid in 
Amuine 5:10-<S n c ^ ‘% < J lonnated “slogue, 2:7-0, iromo- 
icid or xylene i T II,Se! fl ' 0m « !acisl 
fuming nitric acid S n 7 Id’ red „ nef ' d[e!! ’ or ^ treatment with 
lediu-tl™ . 1 golden-yellow needles, m. n. 240°, and on 

!:Waro m ^tems 1 wTVN°B d6 7-7 h 3' dro<hloric acid J«W S 

icetic acid in nr*t! ° 12 wIl](Jl crystallises from glacial 

544-5-245° V ° raBg 7 eIW or goUen-yellow needles, m. p. 

• 4 wio-i-mtroMlipfieuythydroxyhtynvit' F 

5 together w/ih ‘a'dSi.dcnmtile, and after’ repeated 



i. 686 


ABSTRACTS OF CHEMICAL PAPERS. 


fractional solution in ammonium hydroxide, fractional precipitation 
with dilute hydrochloric acid, and crystallisation from a mixture of 
acetone and light petroleum, is obtained as a yellow powder with 
m. p. 155°. Ou reduction with zinc and ammonium chloride *->l„ti 0I 
it yields i'-bromophenyl-pphtnylcnedmmine, C 6 H 4 BrNH'0 0 H,-}Jn 
which crystallises from light petroleum in glistening, pale yellow 
needles, m. p. 75 5 —76°. The sulphate, 2C 12 H n N 2 Br,H 2 80 4 , is very 
sparingly soluble, and has m. p. 229°. 

Dibromonitrosodiphenylhydroxylamine, C 6 H 4 Br*N(OH)*C (i H ;( BrXO 
has m. p. 130°. The amounts of the various products obtained from 
42 grams of p-bromonitrosobenzene were : dibromophenazine oxide 
8'2 ; dibromophenazine, 03 ; bromonitrosodiphenylhydroxylamin 2 ' 
5-0 ; dibromonitrosodiphenylhydroxylaraine, T4 ; and red crystals, 
C 6 H 4 Br-NOU'5 grams. 

p-lodonitrosobeuzene forms glistening, grass-green needles, m. p, 
103'5 — 104'5° (compare Ber., 1895, 28, 249), and is accompanied 
by 4 : 4'-di-iodoazobenzene. p-Iodophenyihydroxylamine begins to 
sinter at 70°, but is not completely molten at 145°, and by-products 
obtained in its formation are 4 :4’-di-iodoazoxybenzene, m. p. 207 —208° 
(Gabriel, this Journ., 1877, i, 307, gives 199— 199-5°), and a substance 
with m. p. 214—215°, which is probably an isomorphous mixture o[ 
di-iodoazobenzooe and di-iodoazoxybenzene. 2 : l-Di-iodophemant 
5:10 oxide, C l2 H 6 ON 2 l 2 , crystallises from xylene in glistening, 
brownish-yellow needles, m. p. 241° (decomp.), and when reduced 
yields 2 : 1-di-ioiophemzint, C 12 H 6 N. 2 T 2 , which crystallises in glisten- 
ing, yellow needles, m. p. 235°. t-Jodo-i-nilrosodiphenylltyilmyl 
amine, CjHJ-NtOIIJ-CjH.-iNO, crystallises from acetone in glistening, 
greenish-yellow plates, m. p. 150—150-5° (decomp.), and is very 
sparingly soluble in ammonium hydroxide solution. Bi-ioimitmo- 
diphenylhydroxylamim, C 6 H 4 I-N(OH)-C„H 3 l-NO, crystallises from 
acetone in brownish-yellow nodules, m. p. 157° (decomp.), and is 
soluble in alkalis and ammonium hydroxide solution. Small amounts 
of lustrous, bright red plates, m. p. 188-5°, and of glistening, orange- 
red or yellow crystals, m, p. 240°, are also obtained by the action 
of concentrated sulphuric acid on p-iodunitrosobenzene. lhe amounts 
of products from 45 grams of p iodonitrosobenzene were : p-iodonitro- 
benzene, 0-07 ; di-iodophenozine oxide, 7 1; iodonitrosodiphenyl- 
hydroxylamine, 2 5 ; di-iodonitrosodipbcnylhydroxylamine, 0 4; red 
plates, m. p. 188 5°, 0 4 ; and product, m. p. 240°, 0’05 grams. 

Twenty grams of p-nitrosololuene when treated with concentrated 
sulphuric acid iu the presence of glacial acetic acid gave : dimethyl 
phenazine oxide, 4 ; di methyl phenazine, 0-85 ; p-azoxytolueae, O oo, 
p-azototuene, 0 05 ; mixture of azo- and azoxy-compounds, 0’5 ; an 
amorphous, dark brown powder, 6"5, and pale red powder, 2 1 grams. 

2 : 1 Dimelhylvheniaine 5 : 10 -oxide, C U H, 2 <)N 2 , crystallises in 
glistening, pale gold.-D-yellnw needles, m. p. 204 205 . The ty n> 
chloride and mlphale form orange-yellow, glistening needles, which*™ 
hydrolysed by water. 2 :7-Dimethylphmazine, C 14 H crys * 1,e , 
from alcohol in pale yellow, glistening needles, m. p. 162-5— • > 11 
yields a sulphate in the form of golden-yellow needles. ° 



ORGANIC CHEMISTRY. 


i. 687 


of Hydroxy-/3-naphthylpyrazolonemonosuI- 
4cids Aktien-Gesellschaft f6e Aniun-Fabrikation 
P ^ 3068 ).— When the /3-n^phthylpyrazolonedisulphonic acids 
1I.R.-P- , J 'j rom ^-naphthylhydrazinedisulphonic acids and ethyl 


preparation 

,bonic 


iir «l 

icetoacetatc) a yield the corresponding hydroxy- 

naplithylpyrazolonemonosulpho n ic 
acids. 

6' -H tjdroxy-fi-napkthyl - 3 -methyl - 
5-pyrazolone-T-sulpkomc add (an 
nexrd formula), acolourless, crystal- 
j ( , r wa3 thus prepared from 1-/? naphthyl-5' :7'-disulphonyl- 
3 methyl-5-p’y razolone > H f urtlishes a J' ellow «i(ro»o-deriya_ti_ve. 


SOjHt j 

w 

OH 


1o.CH> C - Me 


F. M. G. M. 


. ^atViines derived from Phenylisooxazolone. Andbe 
AZ ° rend., 1911, 152, 1677 — 1*!80. Compare Abstr., 

descriptioa of new compounds analogous to that 
' . Jj, obtained by the condensation of phenylfsooxazolone with 

l ,revl0 cLthvlaniline. The substances all melt with decomposition, 
m™d«composMl by alkalis, and develop a violet coloration with 

’“Ip %MJamnoplimyUmino-3-phmylho^mlo)u, 

C0*<p:N'0 4 H 4 -l<Et 2 

%=CPb 

stppl-orev prisms, m. p. 117°; the niethyleth>jlamim-cora V ormi forms 
violet” needles, m. p. 143°; the aniline derivative, C 21 H 15 0 2 N 3 , his 

B ' Phenyltsooxazolone also condenses with nitrosopyrazoles, giving 

CO *C.N*C CR. , 

red or brown, compounds of the type QPh CMe— 

Their solutions in acetic acid or alcohol are violet, but become 

■olourless through hydrolysis. 

3 \ 5 -Dimelhylpyrazoleimino- 2 > -phcnyh&ooxazolone, t 14 H 12 u 2 !N 4 , m. p. 
140°. \-Phenyl-'5 : S-dimethylpyrazoieimhio-S'-pkenyl-isooxazolone, 

^19^1 . 

u. p. 99°. 1 : 5 - Diphenyl ^-methytpyrazoleimmo-o -pkenylisooxazolone, 

yi 18 ° 2 N 4 , m. p. H3— H4°. ‘ . . 

Fitrosoantipyrine condenses with phenylwooxazolone, giving the 

°<£ S ' K > NPh - m - p - U7 - 148 • The corre ' 

'ponding tolyl derivative has m. p. 152°. The two foregoing substances 
are somewhat analogous to pvirpuric acid, if the latter has the 
constitution ascribed to it by Slimmer and Stieglitz (Abstr., 1904, 
i, 634). For the purpose of comparison, alloxan was condensed with 
aminoantipyrine. The product having the formula 
NMe-CMe, n ... n .CO-NH 

SPh-CO-^ ’ ' ^CO-NH^ 

resembles murexide in appearance and solubility, and in the ease with 
which it undergoes hydrolysis. W.*0. W. 
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Preparation of Schiffs Bases from Nitroso compound 
A. K. Pobai-Koschitz, Y. I. Aubchkap, and N. K. Amsler u p , Sl 
Phyi. Chem. Soc., 1911, 43, 518— 525).— In order to test the geneM 
applicability of the empirical rule laid down by Sacha Ml.., 
1900, i, 362 ; 1901, i, 272 ; 1902, i, 1 18, 1 19) to the effect that tk' 
methylene group is capable of reacting with the nitroso-group onl* 
when it is accompanied by strongly acidic g> oupa, 6uch as CN Kf/ 
CONH„, CHO, CiC, C0 2 H, etc., the authors have investigated •tf 
reactions occurring botween nitroso-derivatives and 3-methy]qui Do p; ne e 
2 : 6-dimetbylquinoliue and 5-methylacridino, which are distinguished 
by the great mobility of the hydrogen atoms of their methyl grout* 
and condense, for example, with aldehydes with much greater ease than 
does 2 : 4-dinitrotoluene. With 2-melhylquinnline and 2 ; 6-dimethyl- 
quinoline no reaction occurs under the conditions employed by Sachs 
and at a higher temperature or pressure the nitroso-amin 6g Jt j 
converted into nitroso-phenols, no reaction being observed with either 
the methyl- or dimethyl-quinoline. 

But on boiling a mixture of 5-methylacridine with jonitresodi- 
methylaniline in alcoholic solution with a small proportion of sods 
condensation occurs in a manner analogous to that observed by 
Sachs. The product possesses all the properties of the azomethines 
and, on decomposition with hydrochloric acid, gives 5-aldchydo- 
acridine pure and in good yield. 

When p-nitrosodiethylamline is 
/C 8 H 4 x used in place of p-nitrosodimethyl- 

C-CH1N'C,H 4 -NMp 2 anilioe, 5-methylacridine yields too 

HljH/ products: (1) the azomethine com- 
pound (annexed formula): (2) a 

compound, Cj ( II 2s ON 3 , forming orange-yellow needles, m. p. 210 1 . 

Assuming that this com- 
/C s H 4 \ pound is formed by con- 

^C'CH 2 'N(OH)'O 0 H 4 'NEt 2 (I.) densation of 5 methyl- 

'-C./H./ acridine and p-nitroso- 

diethylaniline without 
separation of water, that is, in the same manner as 5-methylacridine 
condenses with an aldehyde, it would have the structure (I); or, 

if the nitroso-compoimds 

_ T / • 4 \ - ... ,,, of amines and phenols 

VhV 2 \==/ 2 ( be “ 3 

oximes and substituted 


quinoneimides, it would be represented by (II). 

The orange-yeilow colour of the compound agrees better with the 
quinonoid formula (II) than with that (I) containing no chromophore- 
group, since the acridine series yields coloured compounds only on the 
introduction of auxochrome groups in the p-position to the central 
carbon atom. Attempts to remove the elements of water from 
this compound by means of various dehydrating agents were 
unsuccessful. 

The conclusion is drawn that 5-methylacridine forms an exception 
to Sat.’ V rule. 
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^0imtthylamittophmylazometltine-5-aeridine (annexed formula), ob- 
tained from 5-methylacridine ’and 
.('Ha P -nilrosodimethylaniline, forms dark 

— ^C'OHIN'CgHj'SMe.j red crystals, m. p. 231 — 232°. 
\yv * ' Duthylaminophenyluzomelhine - 

5-amdine, C 24 II a N 3 , forms dark 
red, almost black plates, m. p. 184°, and has the normal molecular 
weight in boiling benzene. 

5 -Aldehydoaeridine (compare Bernthsen and Muhlert, Abstr., 
1887, 849) crystallises in shining yellow needles, m. p. H5— 146°. 
The hydrochloride, greenish-brown prisms, and the sulphate, 

(C 1) H,|0N)j,H. j S0 4 . 

small, yellowish-green needles, were prepared. T. y; p 

Carbamide Derivatives of Phenylhydrazine. Max Busch and 
Otio Limpach (Btr, 1011, 44, 1573—1583. Compare this vol. i, 334). 
—Monothiodicarbamides of type (I) NHR-CS-NR'NH’CONHR are 
readily obtained from a-thiosemicarbazides, NHR-OS-NPr-NH,,, and 
carbimidee, whilst the isomerides of type 

(II) NHR-CO-NR-XII’CS-NHR 

are prepared from a-semicarbazides and isothiocarbamides, or, less 
easily, from /3-thioaemiearbazides and carbimides. Tbe two isomerides 
differ especially in that the thiocarbamyl residue is only very loosely 
bound to the a nitrogen atom of the hydrazine (type I), and is eliminated 
on fusion or on boiling with alcohol, whereas the /3-tbioearbamide (type 
II) is completely stable. Phenylated derivatives of type (I) are not 
affected by boiling with alcoholic potassium hydroxide, but those of 
type (II) lose aniline and undergo a ring condensation to 1 : 4-diphenyl- 

triazolone-3-thkl, . 

^CO NPh 

Attempts to introduce a second thiocarbimide residue into a-diphenyl- 

thiosemicarbazidegave/l-diphenylthioseniicarbazideas the chief product. 

Addition of thiocarbimide to the /3 nitrogen first takes place, but at 
the same time the group attached to the a nitrogen is eliminated. 

At higher temperatures phenylthiocarbimide reacts with a- or 
/!-diphenylthiosemicarbazides, liberating hydrogen sulphide, and forming 
phenylanilinothiodiazolone anil. 

By the action of ethyl chlorocarboxylate on n-diphenylthiosemi- 
carbazide, a -ethyl thiosemicarbazidecarboi'y/ate (III), 
NHPh-CS-NPlvNH-C0 4 Et, 

IS obtained, together with the isomeridu (IV), CO.jEt.-N'Pk-jSH-CS-NPri, 
which is also formed in quantity from /3 diphenylthiosemicarbazidc 
and ethyl chlorocarboxylate. Both esters are condensed by alcoholic 
potassium hydroxide to triazole derivatives. The former yields 
Mhiol 1 ; 4-diphenylenziooxydihydrotriazole (V) (annexed formula) 
(compare Busch and Grolimann, Abstr., 1901, 

*’ 616); the latter gives rise to 3-thiol-l :4- yMHfjj'flPh, 

f () 


diphenyltriazolone, HPh< C(S1 ^' ? (VII 
,,,. ... Nx>=NPh '■ 

ram tnazole (V) is readily obtained directly 
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from ethyl phenylcarbazinate and phenylthiocarbimide in alcoholic 
potash. It is remarkable that some proportion of ethyl /3-thiose m t- 
carbazidecarboxylate (IV) is formed at the same time, and ; t R 
considered that in this reaction the carbethoxy-group wanders from th e 
ft. to the a-nitrogen atom of the hydrazine. Such change could not b e 
observed in ethyl a-thiosemicarbazideearboxylate under the inauenm 
of alcoholic potassium hydroxide. 

a -Thiocairbanilulo-B-carbanilidophmtilkydmztne, 

NHPh-CS-NPU-NH-CO-NHPh, 

crystallises in colourless needles, m. p. 164°. As directly prepared it 
contains traces of a sulphur-free substance separating in slender, 
colourless needles, m. p. 214—215°, and also some 3-tbiol-l ; 4- 
dipheuyltriazolone, m. p. 135“, derived from the isomeric dicarbamide. 

a-Oarbanilido-S-thiocarhanilidophenylhydrazine, 

NHPh-CO'NPh-NH'CS'NHPh, 
crystallises in slender, matted needles, m. p. 178—179. 

a-ThiocarbanUido-faarbanilido-o-lolylbydruziM crystallises in colour- 
less needles, m. p. 181°; the corresponding p-tolylhydraiim compound 
has m. p. 174°. Neither substance contains any quantity of tie 
/Msomeride. 

Ethvl SS-dipbenylthiosemicarbazide-a-carboxylate, 

NHPlrCS'NPh'Nfl-C0 2 Et, 

from a-diphenylthiosemicarbazide, has m. p. 116° (compare Busch and 
Gvohmann, loc. tit.). The isomeric ethyl al-diphenylthmmimrkavk 
urnrhoxylalt from the jj-isomeride separates in short leaflets, m, p, 
175-176°. E - F ’ A ' 


Preparation of Dialkyietbylenedibarbituric Acids. Albed 
Wolff (D.R.-P. 233968).— It is found that ethyl dialky Ibutanetetra- 
carboxylates of the general formula CR(CO 2 Et) 2 , CHj , CH 2 , CE(C0.M 
react under pressure with carbamide in the presence ol alkali 
alcoholates. 

The following compounds are described : 

Ethyl dipropylbutanetetracarboxylatf,, plates, m. p. 103—104'. 

Ethyl dibtnsylbutanetelracarboxylate, m. p. 124—125 . 

Diethylethylenedibarbilwic acid, 

CO <NH-C^> CEt ' CH ^ CH *' CEt< CO-NH> C0 ' 
colourless crystals, not melting below 300°, is prepared in 55% JwM 
from ethyl diethylbutanetetracarboxylate, carbamide, and »°m'uii 

Diproyylethylmedibwbiluric acid has similar propertie , and 
obtained in 70% yield. ' 1 ' 


Quadriurates. II. Rudolf Kohler (Zeitsch. physiol Chm* 
1911, 72, 169—186. Compare this vol., l, 243).— A study 
solubility of uric acid in solutions of acid urates was base a 
assumption that if quadriurates aie formed, the , j th 

greater than in pure water, but smaller, on the o her hud * £ 
quadriurates do not exist. Actually the solubility ^ 

decreases in presence of urates, the values agreeing 
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when care is takeu to prevent the absorption of carbon 
a ] CU i»^- . rpk 0 conclusion is drawn that uuadriurates are 

liWi my* fixture* of uric acid and acid urate. E. F. A. 


, , tv,r of 3- and 7-Methyluric Acids in the Presence of 
0« da ?i° n 0sKAK Gbohmann {Annalen, 1911, 382, 62—81. Com- 


immonia. 190g> { 938).— The two methyl ac ids have been 

SK potassium ferricyanide in ^ — -» — 1 
!ldl • “\vdroxide. By using 1 ato, 


rare 

rxi 


the presence of concentrated 
jX,U1 'him hydroxide. By using 1 atom of oxygen for tach molecule 
T^Tit was not found possible to isolate compounds corresponding 
•uf'i n’.inoallantoin ; as a rule, a portion of the acid was unacted on, 
"If another portion more completely oxidised. From 7-methyluric 
8ma ii amount of ^-methylallantoin was obtained, but the same 
““v . j s formed in the absence of ammonia. The compound, 
formed from the two acids when 1| or 2 atoms of 
oxygen are* used : C 6 H e 0 3 N 4 + 2NH 3 + 20 - W, + C0 2 . In addi- 
Ton a number of other products are formed, but these appear to be 
mainly decomposition products of the compound C s H 12 0 8 N 6 , which is 
,.™ s „mablv a methyl derivative of Denicke’s compound, C 4 H 10 O 3 N 6 , 
prcsumaoiy , NMe-C(NH a )-NH-CO-NH 2 

and is to be represented as 


CiNHjl'NH'CO NH It crystallises from warm water 

C0 <NMe-C(0H)'NH„ 

in glistening, six-sided prisms, decomposing at 1 80— 187°. It does 
not give the murexide reaction, and is transformed into resinous sub- 
stances by concentrated mineral acids. When boiled with water for 
some time, ammonia is evolved, and carbamide, an amorphous sub- 
stance, and an ammonium salt, &H )3 0 5 N 5 , are formed. The amor- 
phous substance, when crystallised from water, yields ammonium 
oxalate. The ammonium salt, CI 5 H 13 0,,N 5 , crystallises from dilute 
alcohol in monoclinic, six-sided prisms, decomposing at 180—182 . 
The corresponding silver salt crystallises from water in glistening 
plates, decomposing at 204° after turning dark-coloured at 190 . 
Treatment of the ammonium salt with hydrochloric acid yields 
metbyloxaluric acid (Breusing, Annalen, 1902, 323, 167), carbamide, 
and ammonium chloride : 

C s H 18 0 6 N s + HC1-^-C,H 6 0 4 N. 2 + C0N 8 H 4 +NH ( C1, 
and attempts to synthesise the ammonium salt from oxaluric acid, 
carbamide, and ammonia were unsuccessful. 

The compound OjH^OgNg, when warmed for fifteen minutes on the 
water-bath witli 10% hydrochloric acid, yields methyl parabanic acid, 
carbamide, and ammonium chloride: C 6 H 12 0 3 N 6 + H 2 C + 2HG1 > 
C 4 H 4 0 3 N 2 + CON 2 H 4 + N ff 4 Cl, and when boiled with dilute potassium 
hydroxide solution the compound is completely decomposed into 
ammonia and oxalic acid. When, however, the compound is warmed 
with 2Wpotassium hydroxide solution until dissolved, and then cooled 
and neutralised with 10% sulphuric acid, a compouwl, C 5 H 10 O 5 N 4 , 
decomposing at 185 — 190°, is obtained in the form of slender, felted 


In one experiment on the oxidation of the 7-methyl acid, a sparingly 
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soluble sodium salt, C fj H 6 0 6 N 2 Na 2 , was obtained from the 


mother 


liquor on the addition of sodium hydroxide. 

The 3-methyl acid yields a stiff jelly with ammonium 
solution, and its oxidation is most readily effected by adding 
suspension of the acid in potassium ferrocyanide solution 6 / 
concentrated ammonium hydroxide kept at 0°. J. J S ° 


Caffolide Degradation of 3 :7-Dimethyluric Acid and 0 f 
Theobromine. Heinrich Biltz and Ernst Topp (JBer. t 191^ q 
1524 — 1532). — By the oxidation of theobromine by potassium chlorate 
and dilute hydrochloric acid at 40 — 50°, Clemm obtained “hydroxy. 

3 : 7-dimethyluric acid," which is converted into a more soluble 
isomeride by warm water (Abstr., 1898, i, 539). The former is now 
shown to be 3 : 7-dimethyluric acid 4 : 5-digWcol, 
NH-CO*C(OH)-NMe 
Nile — C(OH)— N-Hr ’ 

and the more soluble isomeride to be 5-hydroxy-l : 9-dimethylhydantoyl. 

carbamide, NHMe*CO*jSH‘CO‘C(OH)<^Q by their degrada- 

tion successively into 1-methylcaffolide and 5-hydroxy-l-methyl. 
hydantoylamidc. Since 3 : 7-dimethyluric acid 4 : 5-diglycol can be 
obtained from 8-chlorotheobromine, which itself is prepared by the 
chlorination of 3 : 7-dimethyluric acid, the preceding degradation is 
the third example of the complete caffolide degradation of a uric acid 
(compare Abstr., 1910, i, 521 ; following abstract). 

3 : 7-Dimethyluric acid 4: 5-diglycol is obtained in 50 — 7 0% yield 
(as against Clemm’g 10%) by passing a very rapid current of chlorine 
through a mixture of theobromine (not more than 10 grams) and 
glacial acetic acid containing rather more than the theoretical amount 
of water, the temperature being kept at about 40°. 8-Chlorotheo- 
bromine, which is conveniently obtained by rapidly chlorinating a 
suspension of theobromine in chloroform at the ordinary temperature, 
is also converted by the same treatment into 3 : 7-dimethyluiic add 
4 : 5-diglycol, 8-chlorotheobromine 4 : 5-dichloride probably beiog 
formed as an intermediate product. The conversion of 3 : 7 dimethyl- 
uric acid 4 : 5-diglycol into 5-hydroxy-l : 9-dimethylhydantoylearb- 
amide is simply effected *by evaporating its aqueous solution on the 
water-bath. A mixture of the carbamide and ethyl acetate li 
saturated with hydrogen chloride at 0 C , whereby methylamino hydro- 
, , Nll-CXX .NMe-CO 01Q; 

chloride and bmethylcafohde, ^ Cr jjft’ U1, 

(decomp.), are obtained. The latter, which can be converted through 
its silver derivatives into aWocaffeino (1:3: 7-trimethylcaff elide, Abstr., 
1910, i, 522), is decomposed by boiling water into carbon dioxide and 

‘ NMcCO 

5 -kydroxy-\-metbjlhydanioylamide, NH 2 , CO , C(OH)<^ J - 1 ^ 

203 — 205° (decomp.), which is oxidised by potassium dichromate and 
boiling dilute sulphuric acid to methylparabanic acid. & 
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„ Degradation of 7 : 9-Diethyluric Acid 4 : 5-Diglycol. 

HnwrcH Bmz and Toff (Ber., 1911, 44, 1511-1523).- 

H - 4 -Diethylurie' acid 4 : 5-diglyeol has been converted successively 

•*’ X ii . ««'V»Qfoniooo Iw ronrt.inna cimilav i n 


• t the following substances by reactions similar in the main to 
recor ded in the case of 7 : 9-dimethyluric acid 4 : 5-diglycol 
7, ,, 1910 i, 521): 5-hydroxy - 1 : 3-dkthylhydantoylcarbumide, 

(Abstr., NEfCO 

NHj'CO'NH-CO-C(OH)< co _£ Et , n>. p. 144-146° (decomp.); 
NH-CCL .NEt-CO 

1 : S-diethylcaffoKde, co— O^^CO— NEt’ m ' P ' 123 l 3 * 0 ; 


5 .hydroxy -1:3- diethylhydantoylamide, NHj-CO-qOH)^^^, 

180—182°. The last compound forms an O-acetyl derivative, 

p 157 159°, an O-ethyl ether, m. p. 128 — 129° (which is 

obtained better from 5-hydroxy-l : 3-diethylbydantoylcarbamide and 
alcoholic hydrogen chloride), and an O m ethyl ether, m. p. 115—117°, 
and is hydrolysed by aqueous barium hydroxide on the water-bath, 
yielding ammonia, mesoxalic acid, and s-diethylcarbamide ; it is 
remarkably stable to oxidising agents, being uDattacked by potassium 
dichromate and sulphuric acid, except after heating on the water-bath 
for five hours, whereby diethylparabanic acid is produced. Hydroxy - 
diethylbydantoylamide is also unchanged by 3% or 10% hydrogen 
peroxide and aqueous ammonia, but, after being kept for four weeks 
with 30% hydrogen peroxide and a little ammonia, is converted into 
diethyloxamide. 

5-Hydroxy -1:3- diethylhydantoylcarbamide reacts with warm 
acetone to form a mbstance, (C ls H 2 ,0 8 N 4 )„, m. p. 127 — 128° (decomp.), 
which yields an odour of diacetoneamino with sodium hydroxide, does 
not lose ammonia by treatment with hydrogen chloride, and is 
oxidised by potassium dichromate and sulphuric acid to 5-hydroxy- 
1 ; 3 -dietliylhydantoylamide ; probably it has the constitution : 

CH 3 'CO'CH,-CMe 2 -NH-CO-NH-CO-C(OH)<^V® t . 


The silver derivative of 1 : 3-diethylcaffolide is converted by ethyl 
iodide into 1:3:7 -triethylcaffolide, CjjH la 0 5 N s , b. p. 1 5 0°/ 1 5 mm., 
which has not been obtained pure. 

At 200° 1 : 3-diethylcaffolide loses carbon dioxide (1 mol.), and is 
converted into the lactamide of 5-hydroxy-l :3-diethylhydantoin-5- 

carboxylic acid, I , m. p. 280 — 290 u (decomp,) ; the 

co N bu btbjt 

lactamide from 1 : 3-dimethylcaffolide (loc. cit.) is constituted similarly. 

C. S. 


Preparation and Phototropy of Certain Osazones. II. 
Maurice Padoa and L. Santi (Alti R. Acnad. Lincei , 1911, [v], 20, i, 
675—680. Compare Abstr., 1910, i, 779). — ft-Benzil-ui-tolylosazone, 
CoPh^.N’NH’^H^Me)^, forms canary-yellow needles, m. p. 163°, and 
is feebly phototropic. 

VOL. C. i. 3 'c 
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,, CH 2 :O s :C 8 H a '(j!:N - NH'C 6 H t Me 

pPipcnl-mtolylosazone, (;H2;0j : C6 H s -C:N-NH-C 8 H 4 Me’ kl ™* M 

yellow needlos, m. p. 187°, and is phototropic 
3 OMe'C 6 H 4 -C.N-NH-C 8 H 4 Me 

p-Anisil-m-tohjlomume, OMe .C 8 H 4 -C:N-NH'C|.,H 4 Me’ cr J stall «s in 
pale yellow scales, m. p. 150’5°, and is phototropic. 

forms a yellow, crystalline powder, m. p. 162°, and bocomes darker on 
exposure to sunlight, hut it canoot be stated with certainty that this 
is a phototropic change, since there is no apparent retrocession i D th e 

fi-Piperil-8-naphthylosazone (loc. cit.) forms an additive compound 
with chloroform, C 88 H M 0 4 N 4 ,CHC1 8 , which is obtained in yellow 
crystals, m. p. 80° (decomp.), and is non-phototropic 
3 0 Me • C'j 1 1 4 • C . N‘ X TI • C ]3 H „ 

p-Anml-p-naphthylosazone, OMe . C| .H i -C:N-NH-C ;0 H I ’ °™ s !telkr 

aggregates of pale yellow needles, m. p. 165—189°, and exhibits 
phototropy. It forms a non-phototropic additive compound with 
benzene (1 mol.), in white needles, m. p. 155—158°. 

fi-Anml-o-tolylosaume forms non-phototropic, dark orange-yellow 
crystals, m. p, 168 u . . 

B-Anitil-V-tolylosaam forms a pale yellow, phototropic, powder, 
m n afj(j gives a non-phototropic (tdditivc compound with 

benzene (1 mol.), m 8 p. 166°. T.H.P. 

' o-o'-Azoxybeczaldehyde. Kugen Bamberger (Her., 1911 , 44 , 
1966—1979) —The diethyl acetal of o-o’-azoxybenzaldehyde, 
ON 2 [C s H 4 -CH(OEt)j] 2 , 

prepared by the reduction of o-nitrobenzaldehydediethy acetal (p-rato 
wu-diethoxytoluene) with methyl alcoholic sodium methoxide, cryitil- 
Uses in colourless prisms, m. p. 76'5°. On hydrolysis with dilute 
hydrochloric acid in acetic acid solution, it yields o-o -azoxybenz- 

Q-iJ-Azoxybenzaldehydedimethylacelal, C l8 H. 22 0 5 N 2 , prepared in > 
similar manner to the ethyl derivative, crystallises in colourless pint#, 

m When ^heated with aqueous sodium hydroxide, o-o'-azoxybeBslie 
hyde yields 3 -hydroxy-o-iodazylbenzoic acid. Owing to the trsa 
formation into the lactone, this has a variable m. p., depend g 
method of heating. When immersed in a bath jib, Jl| [ 
melts, then solidifies, and finally melts again at - i^ilrUorik 
Carre', Abstr., 1906, i, 705). It yields a crysta hne » « 
which is readily hydrolysed by water. When distilled eve 1> ^ 
dust and calcium carbonate, it gives aniline mi phena« • # 

oxidised with chromium trioxide in glacial acetic : ac a ‘ 

yields o-e'-azebenzoic acid, and, when warmed with fcu 1 « 
or mineral acids, it is converted into the corresponding MM ^ 
o-o'-Azoxybenzaldehyde, on treatment with warm g 0Eret her with 
yields 3 -hydroxy-o-indazylbenzoic acid and its lactone, g 
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o-;mta# CT3( '‘ c 


ntind, which has also 

^.nitrobenzylMthramlm 


ic acid , C fl H 4;> n - C 6 H 4 .C0 2 H. The latter com- 

has also been prepared by reducing Pawlewski's 
acid (Abstr., 1904, i, 316) with hydro- 
in lustrous, 


itrooeuay , --- x - 

chloric acid and tin in boiling alcoholic solution, 


Imirless leaves, ni. p. - 
C °Tle transformation of o-o'-azoxybeDzaldehyde into 3-hydroxy-o- 
. ] a ’yit, eDz oic acid and its lactone is also effected by exposure to light. 


207-5— 208-5° 


Diazonium Sulphinates. Max Claasz (Ber., 1911, 44, 

1115—1419)* Previous attempts to prepare diazonium sulphinates 

von Peebmaun and Ilantzsch have proved unsuccessful, but it is 
hown that such compounds can be prepared if the aulphinic acid 
contains negative substituents. 

„ mtrobenzenediuzmuum o-mtrobenzenesulplimate, 

° N0v-C 6 H 4 -N{-N)-S0 2 -C„H 4 -N0 2 , 

repared by adding a diazotised solution of o-nitroaniline to an aqueous 
solution of sodium o-nitrobenzenesulphinate (this vol., i, 437), forms 
yellow crystals, and has most of the properties characteristic of 
diazonium salts. It explodes at about 100°, and when boiled with 
water yields di-c-nitrobenzentsulphone, SO 2 (C 6 H 4 *N0 2 ) 2 , m. p. 164°. 
In alcoholic solution the sulphinate has fx jU M = 1*538. 

Sulphur dioxide reacts with a diazotised solution of o-nitroaniline, 

! vieldine di-o-niirophenylsulphohydrazide , 

f N0 2 -0 6 H 4 -NH-NH‘S0. 2 -CVTI 4 -N0 2) 

[which crystallises from ethyl alcohol in glistening, brown plates, 
[decomposing at 153 — 155°. Its solutions in alkalis have a blood-red 
colour, and it reduces hot Fehling’s solution. The same product can 
be obtained by condensing o-nitrophenylhydrazine with o-nitrobenzene- 
Eulphonyl chloride in alcoholic solution. When alkali is used, the 
products are potassium o-nitrobenzenesulphonate and azimidhle. 
When oxidised with lead peroxide in the presence of acetone, the 
hvdrazide yields di-o-nitrobenzenediazosulphone, 

no 2 ;C 6 h 4 -n:n-so 2 -c 6 f 4 *no 2 , 

a compound isomeric with the diazonium sulphinate. It crystallises 
from glacial acetic acid in yellow, flocculent masses, decomposing at 
145°, is not explosive, and does not couple with /2-naphthol. 

J. J. S. 

Theory of the Action of Inorganic Salts on Proteins in 
Solution. T. Brailsford Robertson (/. Biol. Chan 1911, 9, 
303—326). — The author discusses the general questions of the 
precipitation and coagulation of proteins. The latter term is used 
when a large quantity of precipitating agent is required, and it takes 
place even when the protein is in the non-ionic state. The precipitat- 
ing agent may or may not undergo decomposition during the process. 

It is suggested that the high acid and alkali combining capacities of 
the proteins are not to be attributed to terminal amino- and carboxylic 
groups, but rather to the _ CO’NH“ or -C(OH)!N - groups present. In 
the latter form the group can react with acid in the following maimer : 
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-C(OH):N- + H - +Cl'= -C(OH)"+ and with alkali 

follows: -C(0H):N- + Na+0H'= -C(ONa)” + n ^>K''-, aDd 

each case only protein ions are formed. The following arguments are 

brought forward. (1) The compounds of proteins with acids and alkali, 

are excellent conductors in aqueous solution, and yet do not yield the 
ordinary ionic reactions, for example, a compound with hydrochloric 
acid does not yield chloride ions, and the equivalent conductivities at 
infinite dilution point to the presence of bulky organic j 0Mi 
(2) Edestin is capable of displacing sodium hydroxide from itscomhin,. 
tion with hydrochloric acid, and casein can displace carbonic acid from 
its combination with calcium hydroxide, and yet edestin is not a 
strong base. The compounds do not undergo hydrolysis when dilated, 
and this is attributed to the fact that water does not enter into the 
equations given ahove (compare also Abstr., 1910, ii, 679). (3) Each 
equivalent of a mono-acid base neutralised by casein or serum- 
globulin yields two equivalents of protein salt, whereas if the 
neutralisation were effected by means of a carboxyl group each 
equivalent of the base would produce an equivalent of salt. (4) The 
osmotic pressure and depression of freezing point of casein increase in 
geometrical and not in arithmetical proportion on the addition of one, 
two, and three equivalents of a base. (5) According to Vernon (Abstr., 
1904 ii, 626) the non-hydrolysed protein has nearly the same 
combining capacity for acid or alkali as the sum of its hydrolytic 
products. 

It is suggested that the action of salts on the compounds of proteins 
with acids and alkalis is a dehydrating', process, and various experi- 
ments in support of this suggestion are cited. The process of precipi- 
tation (as distinguished from coagulation) is represented by means oi 
equations of the types : 

-C(OK)" + OH'NH”- + KCl = -C(OK)'N<^ + H,0 and 
-C(OH)" + Cl’NH "- + 2K.C1 = -C(OK)’NKCl + 2HC1 ; 
the product -C(OK)-NKCI tends to undergo hydrolysis in the presence 
of water, yielding -C(OK)-NHCl, which is very sparingly soluble, and 
the formation of this results in precipitation. In the presence of » 
greater concentration of Fait or of some other dehydrating agen , ® 
hydrolysis is stopped, and hence no precipitation occurs. In tte 
presence of still further amounts of dehydrating agents or on beating, 
the terminal amino- and carboxyl groups of the protein mo tank 
react, yielding water and anhydrides which are usually insoluble,^ in 
thus coagulation is brought about. J 


Sulphur in Proteins. Thiopolypeptides. Treat B. Johsso* 
and Gebald Boknham (J. Biol. Chan., 1911, 9, 331 ■ )■ 
suggested that the sulphur present in proteins may be F e 
groups similar to those in which the oxygen is usually oun , ’ 

-SH and -CB-SH-. Cystein represents a compund^ontoimng^ 

thiol group, but hitherto compounds with the tb ss n g r 
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, , n jg 0 ]ated. Several compounds of this type and their derivatives 
have been prepared, and are being investigated. J. J. S. 

The Isoelectric Point of Genuine and Denaturated Serum- 
AlhumiD- L®>iroR Michaelib and Heinrich Davidsohn ( Biochem . 
7 'tsch 1911i 33, 456—473). — The authors employed with small 
Edifications the methods already described, and found that the 
100 ulafcion optimum point for denaturated albumin was 0’4 x 10 " 5 . 
gfLm e isoelectric point was found by the method of electro- 

tanhoresis. The isoelectric point for genuine albumin found by the 
ktter method was 2xl0 -5 . The electrolyte content of the mixture 
/which varied between aV/IO- and A/50-sodium acetate) had no appreci- 
able influence. From these results it was found that the relative 
acidity ,kjh* °* & ibumin during denaturation from 7-10* to 3*10 3 . 

S. B. S. 

Hydrolysis of Sodium “Iodeigon.” Adolf Oswald ( Zeitsch . 
physiol Chem., 1911, 72, 374—379. Compare Mosse and Neuberg, 
Abstr. 1903j ii, 496). — When sodium “iodeigon” is boiled with 
barium hydroxide solution, 96 5% of the iodine is eliminated as 
bydriodic acid within the first 4*5 hours. Non-crystallisable resins 
are also obtained, but no indication of di-iodotyrosine and no 
o-iodobeozoic acid. The behaviour of “ iodeigon ” towards hydrolysing 
agents is thus different from that of iodo-albacid (this vol., i, 203) and 
iodo>glidin (ibid., 372). J. J. S. 

Analysis of the Products of Hydrolysis of Wheat Gliadin. 
Thomas B. Osborne and H. H. Guest (/. Biol. Ckem., 1911, 9, 
125 — 438).— Owing to improved methods, it appeared desirable to 
undertake a fresh investigation of gliadin, a protein much used in 
nutrition experiments. Analytical results are given in full, in refer- 
ence to the partition of nitrogen, the yield of amino -acids, and these 
results are compared with those in other proteins. The total yield of 
amino-acids amounted to 83-54% of the original protein, and the 
deficit is probably due to losses incurred in estimating those amino- 
acids which are obtained from their esters. "VV. D. H. 

A New Decomposition Product of Keratin which gives 
Millon’s Reaction. Ross A. Gortneii (J. Biol. Chem., 1911, 9, 
355—357). — A positive reaction with Millon’s reagent in a protein is 
generally taken as evidence of the presence of tyrosine. It is, how- 
ever, shown that in a melauo-protein prepared from black wool after 
hydrolysis yielded, not only tyrosine, but there was in the mother 
liquor a substance which still gave Millon’s reaction with great 
intensity. This substance is evidently an aromatic phenolic material, 
but it has not yet been identified. W. D. H. 

The Laws of Enzyme Action. P. von Grutzner [with "W. 
Waldsciimidt] ( Pfiiigtr's Arckiv, 1911, 141, 63 — 117). — Experiments 
showed that, under similar condition?, the amount of protein or 
gelatin digested is in direct linear proportion to the quantity of 
enzyme present. This applies to experiments with pepsin, trypsin, and 
ptyalin when the time occupied is short \ if prolonged, thik law no 
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longer holds, but the rate of change conforms to Schiitz’ law, and 
finally ceases to apply. The retardation of change is greater j D ^ 
case of high concentration of enzyme. 6 

When equal amounts of change are allowed to take place th 
velocity of change is in direct proportion to the amount of enzv 8 
If the substrate be increased, there ensues in the case of pepsin (} 
in the case of ptyalin) a reduction in the rate of change. On th* 
other hand, under similar conditions, the higher concentrations of 
trypsin digest at a proportionately greater rate than the l 0ffer 
concentrations. 

The view is expressed that no single law can be applied to the 
whole course of enzymic change. H. B, R 

The Digestibility of White of Egg as Influenced by the 
Temperature at which it is Coagulated. Philip Prank (J, Biol 
Chem., 1911, 9, 463 — 470). — The Mett tube method is regarded as 
untrustworthy, owing to the inclusion of air bubbles, the setting V 
the albumin in the tubes in uneven layers, and to the fact that the 
digestibility of the egg-white varies according to the temperature used 
in producing coagulation. The last factor is regarded as very 
important and, is treated at length. W. D. H. 

The Identity of Pepsin and Rennet. Agnes Ellen Porter 
(J. Physiol, 1911,42, 389 — 401).-— Several commercial preparations 
of rennet were found to be milk curdling, but non-peptic, or were 
antipeptic. The antipeptic material is indifferent to rennet, and can 
be removed by dialysis. A rennet zymoid occurred spontaneously, 
which was indifferent to pepsin. The results are in favour of the 
view that the two enzymes are not ideutical. W. D. H. 

Nucleases. II. Pikemjs A. Levene and Florentin Medigreceam 
(J. Biol. Chem., 1911, 9, 389 — 402). — That the final oxidation, etc., of 
purine bases is due to the graded action of specific enzymes has been 
established by Walter Jones and Schittenhelm, and is confirmed by 
the present experiments. The so-called nucleases really include three 
groups of enzymes. These may be designated : (1) Nucleinases, which 
resolve the molecule into mono nucleotides ; such an enzyme occurs in 
all organs, and in pancreatic juice, but not in gastric juice. (2) 
Nucleotidases , which liberate phosphoric acid, leaving the carbohydrate 
base complexes (nucleosides) intact. They are present in all organ?, 
juices, and in intestinal juice, but are absent from gastric and pancreatic 
juices. There are probably specific enzymes to deal with each nucleo- 
tide. (3) Nucleosidases are the enzymes which cleave hydrolytically 
the nucleosides into their components, the carbohydrate ribose, and 
their bases of the purine or pyrimidine groups. These are absent in 
all the digestive juices and in the plasma of the pancreas, but are 
present in the plasmata of most other organs. W. D, H. 

The Inhibition of the Action of Invertase. Anselji 
Eriksson (Zeifsch. physiol Chem., 1911, 72, 313— 338). -Invertase 
can be removed wholly or in part from its solutions by charcoal. 
The removal, and in this way the inhibition, of its action is greater it 
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, „jj arC oal is added before the mixing of tbe enzyme and substrate 
t if it is added after the mixture has occurred. Time and tempera- 
t lin are other factors. Normal serum also inhibits the activity of 
■^rtase ftD d the order in which it is added is a factor, although not 
mve reat a one, as in the case of charcoal. Inhibiting substances occur 
S ? o in the invertase solution itself ; they are not destroyed by boiling, 
Jr jjguse very slowly through a membrane, and are not to any 
great extent absorbed by charcoal. \V. D. H. 


g thesis of Mercuriated a-Anilino-fatty Acids. Walter 
Schoeller, Walther Schrauth, and Pauj. Goldacicer (Her., 1011, 
44 1300— 1312). in order to determine tbe influence exerted by 
the' amino-group on the introduction of mercury into the benzene 
nucleus, tbe authors have investigated the action of mercuric acetate 
on the ethyl esters of a-anilinoaeetie acid and its homolognes. It is 
found that the introduction of mercury proceeds more easily as the 
seizes is ascended. Whilst ethyl a-anilinoacetate forms only a mono- 
substitution product, the propionic ester reacts with mercuric acetate 
in equal molecular proportions, yielding a mixture of the mono- and 
di-substitution products. In the case of the butyric and isovaleric 
esters only disubstituted products of tbe type 

C 0 H s (Hg-OAc) 2 -NH-CIIR-CO 2 Et 

could be obtained. 

Etlujl o-acetozymercurianilinoacetate, 0Ac-Hg’C 6 U t 'NH-CU 2 - C0 2 Et, 
prepared by the addition of aqueous mercuric acetate to a methyl 
alcoholic solution of ethyl anilinoacetate, forms small, tabular crystals, 
m. p. 132° (corr.), with previous softening at 129° (coir.). When 
shaken with bromine in aqueous potassium bromide, it yields ethyl 
o-bromoanilinoacetate, which crystallises in white needles, m, p. 
g2_83° • the corresponding o-wxfo-compound forms greyish-white 


leaflets, m. p. 86 — 87 . 

Ethyl o-c!doromercurianilinoacetate, HgCl‘C 6 H ( , NH , CH 2 , C0 2 Et, is 
obtained by the action of sodium chloride on the preceding acetoxy- 
mercuri-ester in aqueous alcoholic solution ; it crystallises in needles or 
rhombic plates, m. p. 152'5° (corr,), with previous sintering at 
150‘5° (corr.). Ethyl a-bromomercurianilinoucelale forms rhombic 
plates, which sinter at 144°, and have m. p. 147’5° (corr.) ; the 
corresponding fodo-ester crystallises in lustrous leaflets, m. p. 139 — 140° 
(corr.), with previous sintering at 137 — 138° (corr,). 

QJJ 

o -Hydroxymercurianilinoacetic anhydride, C (1 H 4 <^^q ^ 2 , pre- 


pared by hydrolysing the acetoxymercuri-ester with sodium hydroxide 
and acidifying the resulting solution, decomposes at 228° (corr.) ; 
the copper salt, (H0'Hg , C 6 H 4 *NH*CH./C0 2 ) ;i Cu, decomposes at 
193 — 197° (corr.) ; the lead, iron , calcium, silver, mercury , and 
platinum salts are also mentioned. 


Ethyl a-acetoxymercurianUinopropionate is obtained together with a 
small quantity of the diacetoxymercuri -ester by the reaction of equal 
molecular quantities of mercuric acetate and ethyl a-anilinopropionate, 
but since it could not bo obtained free from the accompanying di- 


mercuri-ester, it was converted by the action of sodium chloride into 
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ethyl a-cktoromercurianiiinopropioiiate, HgCl'CgH^NH’CHMe'OO 
this crystallises in microscopic needles, m. p. 165 ’5° (corr.). 2 ’ 
Ethyl a-diwetoxyinercurianUi'MpropioTiate, 

C 6 H 3 (Hg-0Ac) 2 *NH-CHMe'C0 2 Et, 
which crystallises in leaflets, m. p. 186° (corr.), is prepared h 
the interaction of mercuric acetate (2 mols.) and ethyl a-anili]J 
propionate (l mol.) in aqueous methyl-alcoholic solution; a 
soluble, apparently polymeric form, is produced simultaneously 
When treated with sodium chloride, it yields ethyl a -dichloromercuri 
anilinopropionate , C n H 13 0 2 N0J 2 Hg 2 , which forms small needles, m, p 
131 9 (corr.), with previous softening at 128° 
(libroniomercuri'estev crystallises in needles, m. p. 
previous softening. 

a -Dihydroxymercurianilmopropionic anhydride , 

.NH — CHMe 


needles, m. p 
128 5 (corr,), with 


OH-Hg-C 6 H s 


^Hg-O-CO ’ 

prepared from the diacetoxymercuri-ester by hydrolysis with aqneoui 
sodium hydroxide, decomposes at 223° (corr.). 

Ethyl a-diuceloxymercurianilinobulymte, 

0 6 H 3 (Hg-OAc) 2 -NH-CIIEfCOjEt, 
prepared from ethyl a-amlinobutyrate in the usual manner, crystallises 
in stout rods, sintering at 150 u , m. p. 154'5° (corr-.). On treatment 
with sodium chloride, it yields ethyl a-dichlorrmercurianilinoWlyti!-, 
C 12 H 15 0 2 NCl 2 Hgj, which forms slender needles, m, p. 127° (corr,), 
with previous softening at 125° (corr,); the corresponding iibrom- 
ester crystallises iu needles, softening at 125“ (corr.), m. p. 12!" 
(corr.); the df-ioc/o-ester has m. p. 120° (corr.). 
a-Dihydroxyme’rcurianilinobutyric anhydride , 

OH-Hg-C,H 3 4^r, 

is obtained by hydrolysing the preceding diacetoxymercari-ester; 
when heated, it becomes yellowish-biown at 200°, and decomposes it 
209° (corr.) ; it readily takes up water on exposure to air, forruing 
C, 0 H 13 O 4 NHg, 

Ethyl a-diacdoxymercuriamlinoisovaitrate, 

C 6 H 3 (IIg'OAc) 2 , NH’CHPr^ , 0O 2 Et, 
prepare from ethyl a-anilinotsovalerate and mercuric acetate, 
crystallises in tufts or stellar aggregates of needles, m. p. 126° (corr.}, 
Ethyl a-dichloromercurianilinoisovalerate, C 13 U 17 0 2 NCl, 2 Hg 2 forms 
microscopic rods, m. p. 122° (corr.); the corresponding dibmm 
wwreun-ester occurs in two forms : a granular, sandy, amorphous 
modification, which decomposes at 215° without melting, and is 
insoluble in ethyl acetate ; and a soluble form crystallising in tufts o 
white needles, m. p. 135° (corr.); the di-iodomercuri-estev forms yellow 
needles, m. p. 129° (corr.). 

a’Dihydroxymercurianilinoisovaleric anhydride , 

-NH — CHPr^ 
OH-H g -C 9 H 3<Hg . 0 . > 0 , 

decomposes at 226° (corr.), and readily takes up water on e*P°® uW 
to air. * 
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The ^rigtlafd Reaction in its Application to Dihalogen 
r pounds. I* Julius von Braun and Wladislaus Sobecki 
1911, 44, 1918—1931. Compare Abstr., 1907, i, 997 ; 
Zelinsky and Gutt, ibid., 676 ; Grignard and Vignon, ibid., 689). — - 
The authors find that the interaction of magnesium with a8-dibromo- 
butane, ae-dibromopentane, coj-dibromoheptane, or ax-di-iododecane 
ields only about half of the theoretical amount of the normal 
magnesium compound, MgX*[CH 2 ] n 'MgX, the remainder of the 
dihalogen derivative being converted into a mixture of magnesium 
compounds of the general formula MgX-fCaH^-MgX. 

fto evidence of the formation of cyclic or unsaturated hydrocarbons, 
or »of magnesium compounds of the type MgX'fCHJn'Br, was 

obtained. 

The magnesium compound of aS dibromobutane reacts with carbon 
dioxide, yielding cycJopentanone, sebacic acid, and dodecamethylene- 
- dicarboxylic acid. 

When treated with water, the magnesium compound of ae-dibromo- 
pentane gave pentane, decane, pentadecane, and eicosane, together 
with still higher homologues. 

The magnesium compound of a^ dibromoheptane, when similarly 
treated, yields a mixture of hydrocarbons, from which heptane and 
tetradecane were isolated ; it reacts with carbon dioxide, yielding a 
mixture of acids, C0 2 H*[CH 2 ] 7n ’C0 2 H, from which azelaic acid is 
; separated by boiling it with water. 

By decomposing the magnesium compound of cu-di-iododecane with 
'water, decane, eicosane and tetracontane were obtained ; the action 
of carbon dioxide yields a mixture of the acids C0 2 H*[CH 2 ] lon *Q0 2 H y 
from which decane aK-dicarboxylic acid may be readily separated by 
extraction with hot water. 

The magnesium compound of ac-dibromopentane reacts with 
acetone, yielding the following compounds; (1) /3-methylheptan-/3-ol 
(Muset, Abstr., 1907, i, 374), the formation of which takes place 
according to the scheme: COMe 2 + MgBr[CH 2 ] 5 *MgBr — >■ 
ii 2 o 

MgBrO‘CMe 2 -[CH 2 ] 5 -MgBr -> OII»CMe 2 -[CHj 5 -H ; (2) a liquid, 
C n H a O, b. p. 107 — 109°/ 1 4 mm., Df 0-8467, n D 1*45512, having an 
odour resembling citronellol, and consisting probably of a mixture 
of the unsaturated alcohols, OII*CMe 2 , [CH 2 ] 5 -CMe!CH 2 and 
OH‘CMe 2 *[CH 2 ] 4 *CH:CMe 2 ; 

(3) fii-dirnethylnonan-fh-diol, OH , CMe 2 '[CH 2 ] 5 *CMe 2 , OH, which has 
b. p. 135— 145°/12 mm., and readily solidifies to a white, crystalline 
mass, m. p. 77°. 

ftt-Dibromo-fii-dimethylnona7ie, G 11 H 22 Br 2 , prepared by the action of 
dydrobromic acid on the preceding glycol in glacial acetic acid 
solution, is a viscid oil, which loses hydrogen bromide when heated 
with pyridine, and is converted into the unsaturated hydrocarbon , 
VOL. C. i. 3* d 
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CjiHtt.'b. P-180— lbS“, U7«mw. »» 1*504; the latter co ffipouu . 
yields ah oily tetrabromiie, and probably consists ot a mixture of t» 0 
or three structural isomer ides. 

By ttfe interaction ot trioxymethylene with the magn^ 
compound of ae-dibromcpen'.ane the authors hoped to find a 
means ot passing from the pentamethylene group to the h ep J 
methylene group : 

MgBr-[CHJ s -MgBr + 2CH,0 OH-CH 8 -[OH S ] 5 -CH 2 -OH. 

T Their hopes were, however, not realised, partly on account of tt e 
difficulty with which trioxymethylene enters into reaction, and path 
because of the difficulty of isolating the easily soluble heptane-aij-glyo,! 
from the reaction product. J. & 

Attempted Preparation of Methylene Derivatives. Herhaxs 
Staudingeu and Otto Kupfer (Ber., 1911, 44, 2194 — 2197). — The 
authors have attempted in various ways to decompose substances 
such as tetrachloroethylene, tetraphenylethylene, benzyl chloride, 
benzylidene chloride, chlorodiphenylmethane, and ethyl orthoformate, 
in the hope of obtaining compounds containing a bivalent carbon 
atom attached to two other elements or to two carbon atoms. In every 
case, however, the result is negative, the methylene derivative, if formed- 
temporarily, being converted by polymerisation into an ethylene deriv- 
ative or by additive reactions into a derivative of methane. C, 8. 

- Reduction and Oxidation by Catalysis. Paul Sabatier (Bit., 
1911, 44, 1984 — 2001). — A lecture before the German Chemical 
Society, summarising the author’s experiments on the catalytic reduction 
of organic compounds by passing their vapours, mixed with hydrogen, 
through metallic tubes, especially nickel, at a temperature of about 
180°. At 250° the same metals bring about a catalytic oxidation, for 
example, of alcohols to aldehydes or ketones. K- f. A. 

Gyanopinacolin and Some Compounds Derived From It. 
Oskar WiDMANand Erik Wablbekg (Ber., 1911, 44, 2065 — 2071).— 
By the interaction of equivalent quantities of bromine and pinacolin, 
a mixture oF bronio- and dibromo-pinacolin is obtained. 

w-Bromopinacolin is a colourless liquid, which attacks the skin and 
eyes, b. p. 77—78715 mm., 184-1887760 mm., D 17 133. 

w-Dibromopinacolin has m. p. 75° (compare Scholl and Weil, Ckni. 
Ze>t., 1899, 23, 189). 

The monobromide reacts with potassium cyanide, yielding u-a/ano- 
pinacolin (iert. -valery lacetonitrile) ; this forms colourless, well-shape 
crystals with many faces, and centimetre-long prisms, m. p. 68—6 . 

The potassium salt, CMe,-C(OK):CH-CN, crystallises in colourless 

tablets. 

The hydrochloride of tort.-mltrylacetimmo-ethsr, 

CMe 3 -CO-CH 2 -C(OEt):NH,HCl, , 

prepared' by the action of hydrogen chloride on cyanopinacclin dis»e v 
in a mixture of alcohol and ether, crystallises in large ^, SI 
sided prisms, m. p. 126—127° (decomp.) when quickly heated, 
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131° (slowly heated^. The platinichloride forms long, yellow 
w* P - 135° 

QC tCTt '.faltrylacelamidc, obtained on heating the imino-ether hydro 
blonde, crystallises in large, glistening plates, m. p. 95°. 

“ vj^limimpinacolin, prepared by heating bromopinacolin with 
tassium phthalimide in alcohol, crystallises in lustrous, stout, four- 
Sed prisms with hemihedric faces, m. p. 102°. 

pinacdylphthalamie acid crystallises in well formed four- or six- 
sided plates or prisms, m. p. 132°. 

pinacolylainine, CMe^CO’CHyNH^ is obtained as hydrochloride 
on evaporating the phthalamic acid with hydrochloric acid ; it is 
deliquescent. The base was characterised by warming with potassium 
vanate and conversion into 2 - hydroxy - 5 - tert. -buiylglyoxulinc, 
^ CH-N 

which separates in needles, m. p. 277 — 278°. 

~ E. F. A. 

Effect of Heating Mixed Esters of Carbonic Acid. Alfred 
Einhom and Leo Rothlauf ( Annalen , ID 11, 382, 237—265. Com- 
pare Einhorn, Abstr., 1909, i, 568). — The velocity with which mixed 
carbonic esters lose carbon dioxide and yield phenolic ethers depends 
largely on the nature of the alkyl group present. With common alkyl 
groups such as methyl and ethyl, the decomposition takes place slowly, 
but becomes more rapid when strongly basic substituents are present 
in the alkyl group. Attention is drawnUo the fact that numerous 
isolated examples of this type of decomposition are recorded in 
chemical literature. The formation of esters of organic acids by the 
action of ethyl chlorocarbonate on sodium salts (R. and W. Otto, Abstr., 
;1888, 813 ; 1891, 288) is a reaction of a similar type; a mixed 
anhydride, R’CO'O'COOEt, is formed as an intermediate product, and 
decomposes into carbon dioxide and the ester. Similarly, the mixed 
[anhydrides, formed by the action of the salts of aromatic acids, on 
jdiphenylcarbamide chloride in the presence of pyridine, lose carbon 
[dioxide and yield diphenylated acid amides (Herzog, Abstr., 1909, 
|i, 568 ; Herzog and Hancu, 1908, i, 268). Acid anhydrides with 
[catalysts yield ketones, (Mailhe, Abstr., 1909, i, 692 ; compare 
iSenderens, ibid., 287), and by heating benzyl and j;-nitrobenzyl esters 
of chlorocarbonic acid, benzyl chloride and y?-nitrobenzyl chloride are 
formed (Thiele and Dent, Abstr., 1898, i, 15 ; compare also F. Hofmann, 
Ztitsch. angcw. Chcm., 1908, 21, 1986). Similarly, aldehydes when 
heated with carbonyl chloride yield carbon dioxide and the corresponding 
chloride. 

Guaiacyl methyl carbonate, OMe*C b H 4 • O ■ C0 2 Me, obtained by the 
action of methyl chlorocarbonate on guaiacol in the presence of 
pyridine, has b. p. 132 — 134°/16 mm., and when heated at 234° and 
then at 218° yields guaiacol and catechol dimethyl ether, together with 
guaiacyl carbonate and unaltered guaiacyl methyl carbonate. Guaiacyl 
l«thyl carbonate has b. p. 265°, and when boiled for seven days in a 
[reflux apparatus yields guaiacol and its ethyl ether. 

■ Resorcinyl diethyl dicarbonate, C 6 H 4 (0*C0 2 Et) 2 , has b. p, 
: * 176 q /19 mm. or 270 — 288° under atmospheric pressure (Walla cb 

3 d 2 
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gives 298—302°). When boiled for twenty-eight hours it yj e j^ 
resorcinol mono- and di-ethyl ethers, and an insoluble product, probabl 
a high molecular resorcinyl carbonate. Reeorcinyl ethyl carbonal 
0H’C 6 H 4 *0'C0 2 Et, when freed from resorcinol by digesting ^ 
water, crystallises from light petroleum in plates, m. p. 62- — 53°, b D 
170 — 173°/11 mm. or 274° under atmospheric pressure, and when 
boiled for seven hours yields resorcinol monoethyl ether, resorcinyl 
carbonate, and resorcinol. By boiling ^-naphthyl methyl carbonate 
for 46 - 5 hours, /J-naphthol, its carbonate, and methyl ethers are 
obtained. Aryl-diethylaminoethyl carbonates can be prepared by the 
action of diethylami noethanol on phenyl chlorocarbonates {D.R..p 
118537) in benzene solution. 

Guaiacyl chlorocarbonate (Barral and Morel, Abstr., 1899, i, 802) 
is best prepared by the action of a benzene solution of carbonyl 
chloride on guaiacol in the presence of quinoline, and with diethyl- 
aminoethanol yields guaiacyl diethylaminoethyl carbonate, the hydro- 
bromide of which, C 14 H 21 0 4 N,HBr, crystallises from acetone in rhombo- 
hedra, m. p. 99 — 10(1°. 

Diethylaminoelhylguaiacol , 0Me*C 6 H 4 *0 , C 2 H 4 *NEt 2 , obtained by 
distilling guaiacyl diethylaminoethyl carbonate once or twice under 
reduced pressure, is a colourless oil, b. p. 148 — 15G°/10 mm. The 
hydrobromide has m. p. 1 27 — 1 28°. Thymyl diethylaminoethyl carbonate , 
C 6 H B MePr< 3 ‘0*C0 2 , C 2 H 4 *NEt 2 , obtained from thymyl cJU<n'ocarbomlt ] 
b. p. 122— 124°/25 mm., is a yellow oil ; the hydrobromuie crystallises 
from alcohol in slender heedles, m. p. 160°, and the ciirale, 
C s 3 H 35 O 10 N, in microscopic crystals, m. p. 90—95°. When distilled 
twice under reduced pressure, the base gives a quantitative yield of 
diethylaminoethyltkymol , O 0 H 3 MePr^*O , C 2 H 4 , NEt 2 , as a liquid with 
b. p. 126°/18 mm. The citrate , C^H^OsN, crystallises from alcohol in 
prisms, m. p. 142 — 143°. 

(1-Naphthyl chloroearbonate, C l0 H 7 , O'COCI,has b. p. 150 — 152°;9 mm., 
and crystallises from light petroleum in slender, yellow needle?, 
m. p. 65 — 66°. {1-Naphthyl diethylaminoethyl carbonate, 
C 10 H 7 -O-CO 2 -C 2 H 4 -NEt 2 , 

is a basic oil; its hydrochloride , C 17 H 21 0 3 N,HC1, crystallises from 
acetone in colourless needles, m. p, 141°, and when the base is distilled 
twice under reduced pressure the diethylaminoethyl ether of /3-naphthol, 
C 10 H 7 -OC 2 H 4 *NEt 2 , is obtained as a yellow oil, b. p. 202718 mm.; 
its hydrochloride , C 16 U 21 0N,HC1, crystallises from a mixture of 
alcohol and ether in small plates, m. p. 138 — 139°. The chloro- 
carbonate derived from ethyl salicylate, COCl , O*C 6 H 4 'C0 2 Et, is a 
colourless oil, b. p. 144°/ 12 mm., and reacts with diethylaminoethanol, 
yielding the ethyl ester, CO 2 Et-C 0 H 4 -O-CO 2 *C 2 H 4 -NEt s , as a yellow 
oil, the hydrobromide of which forms minute crystals from acetone ( 
m. p. 106 — 108°. Ethyl diethylaminoethylsalicylate, 
C0 2 Et-C fl H 4 -0-C 2 H 4 'NEt 2 , 

has b. p. 179-180710^., audits hydrochloride crystallises from 
ethyl acetate in needles, m. p. 112°. The methyl ester, 
C0 2 Me*C 6 H 4 , 0‘ C0 2 ‘ C 2 H 4 *N Et 2 , 

yields a hydrobromide, which crystallises from a mixture of acetone 
and ether in needles, m. p. 127 — 130°. 
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Tho ddcrrocarhmaU from methyl p-hydroxybenzoate, 

16 COjMe-CX-O'COCI, 

as b. p. H*7 13 mm ;’ * n(1 crystallises from light petroleum in 
allow needles, m. p. 58°. 
v.ihvUi-iiethylammaethylcarbonatobmzoate, 

B C0 a Me-C 6 H 4 -0-C0 2 -C 2 H 4 -NEt 2 , 

, a yellow oil; its hydrochloride crystallises from absolute alcohol 
i glistening needles, m. p. 133 134° (decomp.), and decomposes in the 

msence of water, yielding carbon dioxide, diethylaminoethanol 
ydrochloride, and methyl-p-hydroxybonzoate. 

Methyl pdiethylaminoethoxybenzoate, C0 2 Me-C 6 H 4 -OC 2 H 4 -NEt 2 , has 
p. 186—189715 mm. ; its hydrochloride crystallises from ethyl 
jetate in thin, glistening plates, m. p. 147°. 

Ethyl diethylaminoethyl carbonate, OEt-COO-C 2 H 4 -NEt 2 , obtained 
ro m ethyl cblorocarbonate and diethylaminoethanol, is a colourless 
11, b. p. 91—94710 mm. ; the citrate, C ]5 H„O ]0 N, crystallises from 
thyl acetate in needles, m. p. 93—98°. When the base is boiled in 
reflux apparatus, the temperature registered is 207°, but falls 
nd finally remains constant at 172°, the products of decomposition 
eing ethyl alcohol, ethyl carbonate, and diethylaminoethanol. 

Menthyl diethylaminoethyl carbonate, C 10 if, # '(>C(>(>C 2 H 4 'NEt,,, 
btaineJ from menthyl cblorocarbonate, b. p. 105 — 106°/12"mm., and 
iethylaminoethanol, is a colourless liquid, b. p. 179—18079 mm.; 
Is hydrochloride, C ir H a3 0 3 N,HCl, crystallises from ethyl acetate in 
rismatio needles, m. p. 142°. When the base is boiled for some 
ours, the temperature falls from 215° to 204°, aod menthol, menthyl 
urbouate, m. p. 105°, diethylaminoethanol, and its carbonate are 
armed. J. J. S. 

Esters and Amides of the Phosphoric Acids. II. Attempts 
0 Prepare Substances Allied to the Lecithins. Kurt Lang- 

mo ( Ber ., 1911, 44, 2076—2087. Compare Abstr., 1910, i, 536). 

Inters of metaphosphoric acid unite with alcohols to form esters of 
rthophospboric acid of the type OR-PO(OR')-OH. At the ordinary 
imperature the addition of alcohol takes place quantitatively in the 
)urse of four to five days, but in the caso of solid alcohols, such 
! sugar, combination takes place very slowly. The behaviour of 
Ibyl metaphosphate towards ammonia and its derivatives has also 
eea studied. It is found that ammonia and primary amineB yield 
srivatives of iminophosphoric acid, NH[PO(OEt)-OH] 2 and 
N R[PO(OEt)-OH] 2 , 

Mist secondary amines and primary bases containing strongly acid 
roups in the molecule (carbamide and aminodicarboxylic acids) are 
^ er ivatives of ethyl aminophosphoric acid of the types 
P0(OEt)*OH and NHR'PO(OEt) - OH respectively; tertiary 

^es yield salts having the constitution ? T 7">POOEt. 
w , ar 3 

,1 en shaken with ethyl metaphosphate in chloroform solution 
^ 0 ordinary temperature, aminomonoearboxylic acids give rise to 
• 1 T.. ^juble derivatives of diethyl imi nopyrophosphate, whereas 
no icarboxylic acids remain unchanged. Serine unites with three 
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moiecuiQB.or ethyl metaphosphate, of which- two a*?® easily removed bv 
boding with water and lead carbonate. It^is sugg&ted that the 
separation, of amino-acidB might be effected by utilising these 
^differences in their behaviour towards the ester. 

^"Details of the preparation oF ethyl metaphosphate from silver meta- 
phosphate and ethyl iodide, and al.so by the interaction of phosphoric 
oxide and diethyl ether, are given. The ester may also be obtained by 
heating diethyl hydrogen orthophosphate under diminished pressure 
■ at 80°; at higher temperatures, triethyl orthophosphate is produced. 
•Diethyl hydrogen orthophosphate is readily prepared by the inter- 
action of ethyl metaphosphate and alcohol in molecular proportions at 
-the ordinary temperature. 

' When metaphosphoric acid is heated with alcohol and the resulting 
solution treated with water and barium hydroxide, barium ethyl 
orthophosphate, C 2 H 5 0 4 PBa,H 2 0, and barium diethyl orthophosphate 
Ba(C 4 H l0 O 4 P) 2 , are produced ; the separation of these two salts 
is accomplished by taking advantage of the greater solubility of the 
latter in aqueous alcohol. 

-Ethyl metaphosphate reacts with water at the ordinary temperature 
to form diethyl dihydrogen pyrophosphate , which gives an amorphous 
barium salt, C 4 H l0 O 7 PBa. 

Molecular quantities of ethyl metaphosphate and ethylene chloro- 
hydrfn, when kept for three to four days at the ordinary temperature 
yield ethyl chloroetkyl hydrogen orthophosphate, which was isolated in 
the form of its barium salt, Ba(C 4 H 9 0 4 ClP) 2 . -When ethyl meta- 
phosphate is heated on the water-bath with excess of ethylene chloro- 
nydrin, a mixture of diethyl hydrogen orthophosphate and ethyl 
chloroethyl hydrogen orthophosphate is produced. 

Benzyl alcohol reacts with ethyl metaphosphate in boiling chloro- 
form solution, yielding benzyl ethyl ether and dibeDzyl ether, 
together with benzyl dihydrogen phosphate and ethyl benzyl hydrogen 
phosphate , the reaction taking place according to odo or both of the 
following schemes : 

I. OEt-PO(OC T H 7 )-OH + C 7 H 7 -OH = PO(OC 7 H 7 )(OH) 2 + 0 7 H 7 -0Et. 

II. {a) P0 2 ‘0Et + C-H--OH = P0 2 *0H -h C-U/OEt. 

? ; [h) P0 2 -0H + C 7 H r -OH = P0(0’C 7 H 7 )(0H) 2 . 

The two esters were isolated in the form of their barium salts, 
C 7 H 7 0 4 PBa,2H 2 0 and Ba(C 9 H 12 0 4 P) 2 . 

Ethyl choline phosphate is obtained as a hygroscopic, glassy mass by 
treating ethyl chloroethyl hydrogen orthophosphate with trimethyl- 
amine in alcoholic solution ; the yellow, amorphous platinichloride 
was analysed. 

Glywrolphosphoric acid is prepared by heating ethyl metaphosphate 
with excess of glycerol ; the barium, salt has the composition 
^3® 6^6^ a » H H a O. 

When allyl iodide, diluted with chloroform, is shaken with equal 
molecular quantities of silver metaphosphate and ethylene chloro- 
bydrin, allyl phosphate and allyl chloroethyl hydrogen orthophosphate^ 
are produced. The barium salt of the last-named compound has the 
composition Ba(C 5 H 9 0 4 ClP) 2 . 

V The compounds of ethyl metaphosphate with ammonia, C 4 H 19 O fl N s Pj, 



ORGANIC 0HJ1I18TBT , i, 707 

ethyUmine, C lr ,H ?l O { N,P,, diethylamiUB, O^HsjOjNjP, and with 
trietbylamine, C 16 H !0 O,NP, are all syrups, which solidify to glasses , 
wheu kept in a desiccator under diminished pressure. 

The compound with carbamide, O g H,0 4 N g P, is hydrolysed when 
boiled with water into carbamide and ethyl dihydrogen phosphate. 

Aspartic acid and glutamic acid react slowly with ethyl metaphos* 
pbate in boiling chloroform solution, yielding glassy substances of the 
composition 0 4 H 1S 0 7 NP and <W>, NP respectively. 

The compound* with alanine, C 7 H 17 0 8 NP 2 , valine, C fl H 21 0 8 NP 2 , 
and leucine, C 10 H 23 O £ NP 2 , were obtained in the form of glassy masses, 
which are decomposed when boiled with water into ethyl dihydrogen 
phosphate, phosphoric acid, and the corresponding amino-acid. The 
leucine derivative gives with diethylamine a salt, C^H^O^Pg, 
containing three molecules of diethylamine. 

The compound of ethyl metaphosphate with serine has the 
composition C 9 H 22 0 12 NP 3 . F. B. 

aft - Dimethyl-laevulic Acid. Richard Willstatter and 
Alessandro Brossa (Ber., 1911, 44, 2191 — 2194).— a/?-j Dimethyl’ 
laevulic acid , COMe*CHMe’CHMe*C0 2 H, required for comparative 
purposes in connexion with the degradation of phytol, has been 
obtained from alcoholic sodium ethoxide and equiinolecular quantities 
of methyl a-bromopropionate and methyl methylacetoacetate, whereby 
mixtures of the methyl and ethyl esters of a/S-dimethylsuccinic acid 
and of acetyldimethylsuccinic acid are obtained. The hydrolysis of 
the latter by 8% barium hydroxide yields a mixture of a/S-dimethyl- 
succinic acid and the acid required. a/J-Dimethyl-lmvulic acid has 
b. p. 120°/5 mm., 145°/12 mm., and D"J 1*112, and forms an ethyl ester, 
b. p. 90°/9 mm., DJ 0-999, p-nitrophenylbydrazone, m. p. 121 — 123° 
(decomp.), and anhydride » b. p. 114°/16 mm., 235 — 237°/727 mm., 
DS 1*084. ' C.S. 

Ethyl terf.-Valerylacetate. Erik Wahlberg (Ber., 1911, 44,' 
2071 — 2076). — Attempts to prepare ethyl fer^-valerylacetate, 
CMe 3 *C0*CH 2 *C0 2 Et, by the interaction of magnesium ferJ. -butyl 
iodide and ethyl cyanoacetate, and also by the removal of carbon 
monoxide from ethyl trimethylacetylpyruvate, proved fruitless. The 
ester is obtained in small yield by the condensation of pinacolin with 
ethyl carbonate by means of sodium ethoxide or sodamide. It is beat 
prepared by heating an aqueous solution of JerJ.-valerylacetimino- 
ether hydrochloride at 60—60° (see this vol., i, 702). It is a 
colourless liquid, b. p. 96 — 97°/15 mm., D} 8 O' 9 67, giving an intense 
violet coloration with ferric chloride. When hydrolysed with aqueous 
potassium hydroxide it yields tert .-mlerylacetic acid , 

CMe s * CO C H 2 * C0 2 H, 

which has m. p. 47 — 49°, and decomposes at 100° into pinacolin and 
carbon dioxide. 

Ethyl tmb.-talerylmethylacetate or ethyl ayyy- tetramethylacetoacetate, 
CMe 8 'C0*CHMe*C0 2 Et, prepared by the successive action of sodium 
ethoxide and methyl iodide on the above ester, is an oil, b. p, 
93— 94°/15 mm., DJ 8 0'955. The corresponding acid, 
CMe 3 *C0*CH&Ie*C0 2 H, 
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crystallises in small, lustrous plates, which have m. p. 100 — 101°, and 
simultaneously decompose into carbon dioxide and ethyl tert. -butyl 
ketone. * 

\-P}ienyl-Z'tQTtAutyl-5-pyrazolo'n£, C 1S H 16 0N 2 , prepared - by the 
interaction of phenylhydrazine and ethyl ferL-valerylacetate, crystal- 
lises from benzene in large leaves, m. p. 110*5 — 111*5°, and when 
oxidised with ferric chloride in alcoholic solution yields biephenyl- 
tert .-buiylpyrazolone, C 29 H S0 O 2 N 4 , m. p. above 290°. 

l~Phenyl4-methyl-Z-teit.-butyl‘5-pyrazolone, C 14 H 18 ONj, prepared 
from phenylhydrazine and ethyl ayyy-tetrametbylacetoacetate, has 
m. p. 114*5— 115*5°. 

Ethyl aay y^-pentametkylaceloaceiate, CMeg'CO^CMe^COgEt, obtained 
from ethyl tetramethylacetoacetate by the successive action of sodium 
ethoxide and methyl iodide, has b. p. 98*5 — 99°/15 mm., ahd on 
hydrolysis with dilute sulphuric acid yields pentamethylacetooe. 
When heated with phenylhydrazine, it gives \-phenyl4 : 4 -dimethyl 
S-tert.-butyl-b-pyrazolone in an impure condition, m. p. 107 — 108°. 

F. B. 


Ketoglutaric Acids and the Acid-aldehydes of the Succinic 
Series. Edmond E. Blaise (Compt. rend., 1911, 153, 71 — 73). — 
When ethyl oxalopyrotartrate is saturated with hydrogen bromide at 
0°, and allowed to remain for some weeks, crystals are obtained, 
•together with a viscous liquid. The latter is esterified and distilled, 
when three fractions are obtained : (1) A liquid, b. p. 143 — 145°/15 mm., 
which consists principally of an ester of the above-mentioned crystalline 

substance ; on hydrolysis it forms the lactone, ^^ >C*CQ 0 Et, 

and when treated with barium hydroxide it yields the aldehyde , 
COgEt’CHMe’CH^CHO, b. p. 89 — 90°/18 mm. The latter forms a 
gemicarl>azone, m. p. 110*5°, a p nitrophenylhydrazone, m. p. 89°, an 

oxime, b. p. 137 — 138°/16 mm., and an azine, 

m. p. 66°, b. p. 134— 1 3 6°/l 8 mm. (2) Tbe foregoing aldehyde. 

!(3) An etkoxyladoue , I . ^>0, having b. p. 101°/18 mm. 

LU*Uii(O.Et) 

The ac id-aldehyde, C0 2 H*CHMe*CH 2 *CH0, has b. p. 139—140°/ 
12*5 mm.; the semicarbazons, m. p. 195°; the oxime, m. p. 77°; the 
p- nitrophenylhydrazone has m. p. 198°; the phenylhydrazone, m. p. 
71 — 72°, and on distillation forms an azine, m, p. 42°, b. p. 183 — 135°/ 
12 mm. W. 0. W. 


Action of Organo- magnesium Compounds on Methyl 
Ace tylpyro tartrate. Pittlippe Barbter and RM Locquin (Bull. 
Soc. chim., 1911, [iv], 9, 717 — 72*2). — An attempt was made to prepare 
acids of the type 0H , CRR , *CH(C0 2 H)*CH 2 , C0 3 H by the aofcion of 
magnesium alkyl bromides on methyl acetyl pyrotartrate, 
C0 2 Me*CH 2 *CMeAc‘C0 2 Me. 

The esters alone could be obtained, however, the only products on 
saponification being pyrotartaric acid and the corresponding ketone, 
B'COMe. • 
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The authors tried magnesium iiobutjl bromide and magnesium 
hsnvl bromide, and obtained from these respectively the com- 
Unds CHMe 2 -CH s -CMe(OH)-CMe(C0 2 Me)-CH s -CO,Me, an oily 
Gouid, b. p- 157 — 158“/H mm„ and 
14 0H'C5IePh-CMe(C0 2 Me)'CH 2 -C0jMe, 

a light-coloured, odourless oil, which decomposed on distillation even 
under reduced pressure. 

The experiments furnish a new method of preparing ketones 
containing the group COMe. W. G. 


^ New Method of Obtaining Glycuronic Acid. Adolf 
JoU.es ( Bioehem . Zeitsch., 1911, 34, 242— 247 * ).— The acid was 
obtained by the oxidation of. 2% dextrose solution by hydrogen 
peroxide. After destruction of the excess of the latter by platinum- 
hlack, the acid was precipitated by basic lead acetate. It was 
identified by the isolation oi the p-bromophenylhydrazine derivative, 
and by oxidation to saccharic acid. S. B. S. 


Lactonisation of a-Ketonic Esters. Henri Gault {Compt. 
ffiid,, 1911, 163, 107 — 110). — a-Ketonic esters of mono- and of di- 
carboxylic acids under the influence of amines, sulphuric acid, or, best 
of all, sodium ethoxide undergo condensation in accordance with the 
scheme: R-CO-COgEt + CH 2 R ‘CO-CO^ht — b- 

C0 3 Et-CR(0H) , CHR'-CO , CO 2 Et C0 2 Et-CR<p~^° OH . 

The products are viscous liquids, which cannot be distilled without 
decomposition, dissolve in alkali carbonates or hydrogen carbonates, 
develop violet-red colorations with ferric chloride, and form acyl deriv- 
atives ; with the exception of the substance obtained from ethyl 
pyruvate, they do not react in the ketonic forms ; thus ethyl pyruvate 
yields ethyl a-keto-y-vaierolaclone-ycarboxylate, 

CO ! EfCMe<^^ -OH 

{phenylhydrazone, m. p. 120 — 121° ; semicarbazone, m. p. 220°), whilst 
ethyl a-ketosuccin&te, a-ketoglularate, and aketoadipate respectively 
yield substances in which II is CH 2 'C0 0 Et, CH 2 *CH 2 *C0 2 H3t, and 
CH 2 -CH 2 -CH 2 -C0 2 Et respectively, and R' is C0 2 Et, CH 2 -C0 2 Et, and 
CH 2 *CH 2 *C0 2 Et respectively. C. S. 

Chemical Action of Light. II. G. Ingiiillehi { Zeitsch . physiol . 
Chem., 1911, 73, 144 — 151). — The formation of a sugar, m. p. 98°, by 
the action of light on a mixture of 40% formaldehyde solution and 
crystallised oxalic acid in sealed tubes has been confirmed (compare 
this vol., i, 354). Formaldehyde itself (40% solution) when similarly 
exposed yields a yellow, syrupy liquid, but when mixed with water 
and then exposed to sunlight a yellow syrup, methyl alcohol, and 
formic acid are formed, the two latter probably by the action of the 
alkali of the glass on the formaldehyde. A mixture of methyl alcohol 
and formaldehyde (40%) under similar conditions yields methyl 
formate. Tubes containing glycerol, oxalic acid, and a little water 
* and Monatsh., 1911, 33, 623-629. 
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gave a yellow oil containing glyceryl monobutyfate, together with 
liquid containing butyric acid. ^ J. J. S. 


Viscose from Cellulose and from Starch. Hermann Ost 
V. Westhoff, and L. Gessner (Annalen, 1911,. 382, ,340— 360). J 
Starch yields a viscose similar to that obtained from cellulose, but it 
is more stable, and allows the process of “ripening” to be studied 
mors readily. To obtain the viscose, 1 0 grams of potato starch are 
suspended in 20 — 25 c.c. of carbon disulphide in a stoppered bottle 
the mixture is shaken, and at least 2 mols. of sodium hydroxide are 
added at once in the form of 10—20% aqueous solution. After some 
hours, a yellow jelly is obtained, which can be drawn out in the form 
of slender threads. This xanthate dissolves in water to a viscous 
liquid, from which alcohol or saturated saline solutions precipitate the 
xanthate as a leather-like mass. Mineral acids and concentrated 
.acetic acid yield starch, carbon disulphide, and hydrogen sulphide. 
When kept, the viscose becomes thinner, it “ripens,” but, even after 
months, coagulation is not observable. Very dilute alkali and an 
excess of very concentrated (50%) alkali do not yield a viscose. 

The products, after purification by repeated solution in water and 
precipitation by alcohol, were analysed, the sodium was estimated as 
sodium sulphate, the sulphur estimated by oxidation by Carius’ method, 
as Cross’s method of oxidation with hypochlorite gave low results, and 
the starch estimated by decomposing with acid, hydrolysing to dextrose, 
aid estimating this by means of Fehling’s solution. 

The composition of different samples varied appreciably, mainly 
.owing to hydrolysis, which takes place during solution and precipita- 
tion. In most cases for 1 mol. of starch, 1 *35 — 1 *25 atoms of Sand 
1*3— 1 '2 atoms of Na were found. Tbe formula suggested for the 
xanthate is (ONa'C 6 H g O a *0*CS*SNa) n , but owing to hydrolysis, which 
can take place according to the two equations : 

(1) (ONa* C 6 H 8 0 3 * OCS 2 N a). n + wH 2 0 = + »NaOH, 

and (2) (C 6 H 9 0 4 *0CS 2 Na) 7i + »/ 2-H 2 0 = (C 12 H 19 0 9 -OCS 2 Na) n/2 + 
ra/ 2 -CS a + n/ 2 -NaOH, the percentages of sulphur and sodium are 
low. 

During the process of ripening, tbe viscose becomes less and less 
viscous j for example, a specimen purified by three precipitations with 
alcohol, when dissolved in water and examined in an Engler’s visco- 
meter at 20°, had a viscosity of 130, but this fell within twenty-five 
days to 9. Tbe ripening is accompanied by hydrolysis similar to that 
which occurs during purification, but to a greater extent. After 
keeping crude viscose for twelve days and then purifying by three pre- 
cipitations with alcohol, the number of atoms of sulphur and sodium 
compared with 1 mol. of starch had fallen to 034 and 0*29 respectively, 
whereas the numbers for the fresh viscose were 1*77 and 1*82. The 


diminution in the viscosity is not due to this hydrolysis, but to the 
action of the alkali on the starch, that is, to a diminution of the value 
n. This is supported by the fact that soluble starch and dextrins of 
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aod then increases again,, the final increase being^hte to tbe colloidal 
separation of^ree cellulose. 

The cellulose deposited from an old specimen of viscose by means of 
hydrochloric acid is apparently identical with the cellulose obtained^ 
from alkali cellulose, and its composition is practically that of cellulose, 
provided the specimens are thoroughly dehydrated at 120— 125V r* 

An erythrodextrin obtained by the action of malt extract on starch 
paste at 70° has practically no reducing properties, and differs but 
little from starch in composition. J. J. S. 

Acid Hydrolysis of Starch Granules, Chester B. Dubyea 
(J. Soc. Cham. Ind., 1911, 30, 789 — 790). — It has been demonstrated 
experimentally that maltose is formed quite early in the hydrolysis of V 
maize starch granules by hydrochloric acid ; in fact, it is not improb- ■ 
able that it is an initial product of the hydrolysis of starch. It would 
also appear that the production of maltose is accompanied by a 
general simplification of the molecular condition of the carbohydrates’ 
composing the granules ; in other word3, the production of each 
successive molecule of maltose leads to the formation of a simpler 
dextrin. W. H. G. 


Observations on Cotton and Nitrated Cotton. Henry de 
Mosenthal {J. Soc. Chem. Ind., 1911, 30, 782— 786).— Attempts to 
dialyse solutions of nitrocellulose in acetone, making use of the;; 
bladder of the sturgeon and also parchment paper, have, led to the 
conclusion that, contrary to the author’s earlier statements (ibid., 
1904, 23. 292 ; 1907, 26, 443), nitrocellulose does not dialyse. 
Further, solutions of nitrated cotton in acetone do not givo any* 
indication of a pressure in a Pfeffer osmometer with various septa. 

The absorption spectra of a number of solutions of cellulose nitrates 
and acetates were investigated ; in all cases a continuous spectrtiij* ' 
was observed, which showed a shortening in the ultra-violet progress- 
mg with the concentration; it may be assumed therefore that the " 
cellulose group absorbs ultra-violet light. 

The author inclines to the view that the dextro-cellulose of cotton 
is an aliphatic compound of a polysaccharide character, most suitably 
represented by open formulae derived from the ring formulae of Green 
and of Vignon, such aS : 
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with which cellulose is hydrolysed and also the formation of a large 
number of celluloses and hydrocelluloses by the addition of water 

W.H.G. 

Acetylation of Cotton Cellulose. Carl G. Schwalbe (Zeitsch. 
angew. Chem., 1911, 24, 1256—1260). — It has been shown previously 
(compare Abstr., 1910, i, 224) that the cellulose acetates obtained by 
the processes of Bayer (D.R.-P, 159524) and of Lederer (D.B.-P 
163316) are acetates of hydrocelluloses. The present communication 
contains the results of experiments performed with the object of 
ascertaining at which stage of the process the hydrolysis of the 
cellulose occurs. It is found that the first product of the interaction 
of cotton cellulose with acetic anhydride and acetic acid in the presence 
of sulphuric acid is an acetate of a cellulose derivative capable of 
reducing FehliDg’s solution (hydrocellulose). As the reaction proceeds 
however, cellulose acetates are formed, which, when hydrolysed, yield 
cellulose derivatives incapable of reducing boiling alkaline copper 
solutions ; in agreement with this, it is found that the product first 
formed in the Lederer process (acetylation of hydrocellulose) consists 
of acetates of a cellulose derivative which does not reduce Fehling’s 
solution. Towards the end of the reaction, acetates of hydrocelluloses 
again appear, and, as already stated, the final product consists almost 
solely of acetates of a hydrocellulose. 

Evidence is also brought forward to show that the acetylation of 
the hydrocellulose initially produced proceeds at a far greater rate 
than the formation of the hydrocellulose itself from the cotton 
cellulose. 

It is evident from the results now recorded that the hydrolysis 
which takes place during acetylation cannot be regarded as a 
tertiary process, as stated by Jentgen (compare this vol., i, 115). 

W. H. G. 

Cellulose. Hydrocellulose. Carl G. Schwalbe (Zeitsch. angew. 
Chem., 1911, 24, 1260 — 1262. Compare this vol., i, 115). — Polemical. 
A reply to Jentgen (this vol., i, 355). W. H. G. 

Cellulose Acetate. Hermann Ost (Zeitsch. angew. Chem., 1911, 
24, 1304—1306, 1307). — Historical. The author claims to have 
been tbe first to show that the cellulose acetate obtained by the 
processes of Bayer and of Lederer is a cellulose triacetate. 

W. H. G. 

Cellulose Acetate. Arthur EiciiengrCn (Zeitsch, angew. Chem., 
1911, 24, 1306 — 1307). — Polemical. A reply to Ost (compare 
preceding abstract), VV. H. G. 

Thio amides : Formation of Thiopolypeptide Derivatives 
by the Action of Hydrogen Sulphide on Aminoacetonitrile. 
Treat B. Johnson and Gerald Burnham (/. Biol Chem., 1911, 9, 
449 — 462).— Aminoacetonitrile reacts normally with hydrogen sulphide 
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a t the ordinary temperature, giving the unknown thioamide of glycine, 
which, however, was not isolated. It is very unstable, and decom- 
poses spontaneously in alcoholic, solution to the ’ thiopolypeptide 
derivative, tkioglycylglydnethioamide, NH 2 -CH 2 -CS-NH*CH 3 *CS*NH 2 . 
In part this thioamide undergoes an inner condensation with loss 


of ammonia, forming a dithiopnperazme, NH<Cq^^>NH. 


This. 


cyclic derivative 16 the chief product of the reaction ; it dissolves in 
cold alkali hydroxide and has no basic properties. Hydrochloric acid 
hydrolyses it to glycine hydrochloride and hydrogen sulphide, 

2 : $-Ditkiopiperazine turns brown at about 160°, and black at 
270 — 280° ; the lead and mercury salts are light brown ; the silver salt 
separates in a gelatinous condition, and begins to decompose at once 
with the formation of black silver sulphide. 

Thioglycylylycinethioamide is a dark brown powder, m. p. 89 — 95° 
(decomp.). E. F. A. 


The Rules of Substitution in the Benzene Nucleus. Arnold 
H. Holleman (Bull. Soc. chim ., 1911, [iv], 9, i — xlv). — A lecture 
delivered before the French Chemical Society. W, G. 


The Study of Isomorphous Sulphonic Derivatives of 
Benzene. Henry A. Miers, Henry E. Armstrong, William J. 
Pope, and William P. Wynne (Brit. Assoc. Reports , 1910, 100).— This 
report refers to the results obtained by the examination of twenty-nine 
derivatives of the 1 : 4 series (Barlow and Pope, Trans., 1910, 97, 
2308), and which are found to be in accordance with Barlow and 
Pope’s theory correlating molecular structure with crystalline form. 

T. S. P. 


Benzylindene. Rudolf Weissgerber ( Ber ., 1911, 44, 2216).— 
Benzyiindene was described in 1906 by Thiele, who showed that 
Marckwald’s so-called benzylindene was really dibenzylindene accom- 
panied by a little viscous oil. The author has succeeded in solidifying 
this oil, and shows that it is identical with his benzylindene, 
iu. p, 33—34°. C. S. 

The Transformation of Aromatic Nitroaminea and Allied 
Substances, and its Relation to Substitution in Benzene Deriv- 
atives. Frederic S. Kipping, Kennedy J. P. Orton, Siegfried 
Ruhemann, Arthur Lapworth, and John T. Hewitt (Brit. Assoc. 
Reports, 1910, 85 — 99). — This report [with William J. Jones] deals 
with the chlorination of anilides and the transformation of acylchloro- 
aminobenzenes, and with the bromination of anilides and the 
conversion of bromoamines. T, S. P. 

Two New Forms of 2 Nitro-Q-hydroxylamino toluene. Kurt 
Brand (Ber. f 1911, 44, 2045 — 2047). — When crude nitrohydroxyl- 
aminotoluene prepared by electrolysis (compare Brand and Zoller, 
Abstr., 1907, i, 755) is dissolved in boiling benzene, it first crystallises 
m slender, yellow needles, changing to & stable, almost colourless 
form, which differs frfim the stable, short, yellow crystals previously 
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described. Three forms, two stable and one unstable, of nitre- 
hydroxylaminotoluene therefore exist. The unstable form has not yet 
been separated pure from benzene. It is converted into either of the 
stable forms on inoculation. Further, solutions of either of the 
stable, forms in hot benzene, inoculated with a crystal of the other 
form and allowed to cool slowly, yield the other form, or in gome 
cases a mixture of the two stable forms. Tho stable yellow form has 
v; m. p. 117 — 117 5° ; the colourless form becomes yellow at 105° and 
.melts at 115° or 117— 117‘5 0 , the former figure applying to an 
incompletely converted sample. E, F. A. 

Condensation of a Substituted Formamide to a Derivative 
of Aminomalonamide. Hermann Decker and Paul Beckbr 
(Anmlen, 1911, 382, 369— 377).— The formyl derivative of phenyl- 
ethylamine (Bischler and Napieralski, Abstr., 1893, i, 608) reacts 
with phosphoric oxide or zinc chloride, yielding a product identical 
with that obtained by Decker and Kropp (Abstr., 1909, l, 513) by the 
action of phosphorus pentachloride and aluminium chloride. The 
product is a phosphate of the base C 27 H 81 0 2 N 3 , and has been obtained 
. in a crystalline form. As the base is mono-acid and on hydrolysis 
loses two molecules of /J-phenylethylamine and one of carbon dioxide, 
yielding /2-phenylethylglycine, which can be synthesised from chloro- 
acetic acid and /3-phenylethylamine, the conclusion is drawn that it is 
0-phenylethylaminomalondipbenylethylamide. A strong odour of 
0-phenylethylcarbylamine is noticed during the condensation, and it is 
possible that the carbylamine is an intermediate product in the 
formation of the base. 

fd-Pkenylethylaminomalon-ft-phenyletkylamide, 

CH 2 Ph-CH 2 -NH-CH(CO-NH-CH 2 *CH 2 Fh) 2 , 
yields a phosphate , which crystallises from 95% alcohol in slender, 
colourless needles, m. p. 176 — 178°. The picrate , ^33^-34^9^r»' 
^separates from alcohol in well-developed crystals, m. p. 192°. The 
hydrochloride , C 27 H 31 0 2 N 3 ,HC1, crystallises from 80% alcohol contain- 
ing hydrogen chloride in colourless plates, m. p. 184 — 186°, and the 
platinichloride , 2C 27 H 31 0 2 N 3 ,H 2 PtCI,. 1 crystallises from alcohol in 
yelk>wish*ied, glistening plates, m. p. 254 — 255°. The free base, 
obtained by the action of ammonia on the picrate, crystallises from 
*80% alcohol in slender needles, m. p. 85°. Both the base and its salts 
have an extremely bitter taste. When the base is hydrolysed with 
15% hydrochloric acid and alcohol, (S-phenylcthylglycine hydrochloride , 
CH 2 Ph , 0H 2 , NH*CH. 2 , C0 2 H,HCl, is formed. It crystallises from dilute 
acid in colourless plates, m. p. 243—244° (decomp, ) when rapidly 
heated. fd-Phenylethylglycine , CH 2 Ph , CH 2 , NII , CH 2 , C6 2 H, crystallises 
I from 80% alcohol in slender, colourless needles, m. p. 274 — 276°, and 
dissolves readily in acids and alkalis. 

Alcoholic potassium hydroxide solotion also hydrolyses the base in 
a similar manner. J. J. S. 

Doubly Linked Carbon Atoms and the Carbon-Nitrogen 
Linking. VIII. Reduction of N - Alkylated Amino-ketones. 
gsKUAXN Emde and Ernst Runne (Arch. Phartn 1911, 249, 354—370. 
' Compare this vol.,i, 28l).~a-PhmylaMtmyltrimethyUmmonium bromide, 
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C 0 M'e , OHPfa , NMe a Bf 5 an oil obtained from a-bromo-a-phenylacetone 
and 33% alcoholic trimethylamine in a freezing mixture, has been con- 
verted into the aurichtdride , m. p. 158—159°, and the pldlinichloride} 
ia. p. 207 — 208° (decomp.). The corresponding chloride is not 
attached by zinc and dilute sulphuric acid, and is decomposed by 
sodium amalgam and dilute hydrochloric acid at 0°, yielding trimethyl- 
amine and phenylacetone (a portion of which is reduced to the 
carbinol). a~P henylacetonyldiine thylam ine hydrochloride , 

COMe-CHPh-NMe 2 ,HCl, 

®. p. 193 — 195°, ultimately obtained from a-bromo*a-phenylacetone 
and dimethylamine in cold benzene, is converted into a-phenylacetone 
and dimethylamine by sodium amalgam in faintly acid solution, 
aPhenylacetonylirwthylamint} hydrochloride , 

COMe-CHPh-NHMe.HCl, 

m. p. 210 — 21 l u (decomp.), obtained in a similar manner by means of 
metbylamine, is only decomposed to a small extent by podium amalgam 
in acid solution, the chief product being a-methylamino-a-phenyliso- 
propyl alcohol, NHMe'CHPh'CHMe’OH, a yellow oil which forms a 
hydrochloride , m. p. 191 — 193°, and a platinichloride , m. p. 193 — 194° 
(dccomp.). Betaine hydrochloride is scarcely attacked by sodium 
amalgam. 

From these and from numerous other examples quoted from the 
literature, the authors state that the carbonyl group (carbon— oxygen 
double linking), except when present in a carboxyl group, diminishes, 
even to a greater extent than does the carbon double linking under 
otherwise the same conditions, the stability of a neighbouring single 
carbon-nitrogen linking during reduction. In a substance, 

R*CH 2 (NH 2 )*COIt', 

three factors exert an influence in weakening the carbon-nitrogen 
linking, namely, carbon double linkings in It, the carbonyl group, and 
the loading of the amino-group with methyl groups ; the influence of 
the last factor is very slight for primary and secondary amino- ; 
groups (Abstr., 1909, i, 708, 709). C. S. 

Contradiction of E. Biilmann’s Interpretation of Homo- 
chromoisomerism as Polymorphism. Arthur Hantzsch (Bar., 
1911, 44, 2001 — 2009). — Polemical (compare Hautzscb, Abstr.,; 

1910, i, 474 ; Biilmann, this vol., i, 367). The author upholds his 
contention that the two phenylmethylpicramides are isomeric and 
not polymorphic. E. F. A. 

o- and m-Iodo-p-tolyl Methyl Ether and Derivatives with 
Multivalent Iodine. Carl Willgerodt and Rudolph Schloss (Her., 
1708 — 1711). — A mixture of m- and o-iodo-yj-tolyl methyl 
ethers is obtained by boiling a glacial acetic acid solution of ^-tolyl 
methyl ether with iodine chloride until hydrogen chloride ceases to be 
evolved, then pouring into water, and shaking with sulphurous acid, 
the o-iodo-compound has b. p. 237—238° (compare Schall and Dralle, 
Ab8to\, 1885, 146), and the w^a-compound, C 6 H 8 IMe*OMe, crystallises 
rom dilute alcohol in colourless, rhombic plates, m. p. 75°. p-Tolyl 
elhtr o-iododichloride, OMe'O^Me’ICI,, separates frojn light 
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petroleum in yellow needles, which decompose rapidly oil exposure to 
the air, regenerating the original iodo com pound. 

Pkenyl-p-methoxy-o-tolyliodonium iodide, OMe*C 6 H 3 Me'IPhI, 0 b- 
tained from the iodo-dichloride and mercury diphenyl in the presence of 
a few drops of water, and subsequent treatment with potassium iodide 
crystallises from alcohol in pale yellow needle.', m. p. 181°. 

p -Tolyl methyl ether m-iododichloride, OMe'CgHjMe’IC)^ forms 
orange-yellow, felted needles, decomposing at 58 — 60°. The corre- 
sponding iodoso-com pound, OSle'CgHgMe'IO, forms a pale yellow 
amorphous powder, which decomposes at 176°. It does not yield the 
corresponding iodoxy-com pound when warmed with water or treated 
with sodium hypochlorite solution. The iodosoacetate, 
OMe-0 6 H 3 Me*I(OAc) 2 , 

forms long, glistening crystals, m. p. 120—122°, and phenyl-^/methoxy- 
m-tolyliodonium iodide , C u H 14 OI 2 , crystallises from alcohol, and has 
m. p. 166°. J J. 8. 

Products of the Action of Nitric Acid on Dihydroanethole. 
Hermann Thoms and W. Drauzburg (Ber., 1911, 44, 2125 — 2133).— 
When heated with 45% nitric acid, dihydroanethole (p-methoxypropyl. 
benzene) yielded the following products: (1) Anisic acid. (2) Aois- 
aldehyde. (3) S-Nitro-i - methoxypropylbenzene, OMe*C 6 H 3 Pr a, N0 , 
which is an almost colourless liquid, b. p. 164 — 169°/9 mm., solidifying 
at -6°; it is oxidised by potassium permanganate and dilute sulphuric 
acid to 3-nitroanisic acid. (4) 2 : 6 - Dinitro- i propylphenol, 
0H‘C f) H 2 Pi a (N0 2 ) 2 , 

which crystallises from ether in yellow, prismatic columns, m.p. 46°; the 
sodium salt forms dark reddish-green needles, which sinter at 264° and 
decompose explosively j the potassium and silver salts are also mentioned. 
The acetyl derivative crystallises in greenish-yellow needles, m. p. 
89°; the benzoyl derivative has m. p. 86 5 — 87°. When heated with 
diphenylcarbamyl chloride and pyridine, the dinitrophenol yields a 
dipfanyluretfutM, NPb 2 *C0'0’C 6 H 2 Pr*(N0 z ) 2 , crystallising in cubes, 
m. p. 136 ’5°. 

i-Methylcarbonato-3 : 5-dinitro-\-propylbenzene, 
C0 2 Me-0-C s H 2 P.‘(S0 2 )j, 

prepared by the action of methyl chbrocarbonate on the sodium salt, 
crystallises in almost white needles, in. p. 85 5 — 86'5° 

The dinitrophenol is reduced by tin and hydrochloric acid to 
2 : Q-diamino-i-propylphenol, which is unstable in the free condition, 
and is, therefore, best isolated in the form of the hydrochloride , 
OH , C ri H 2 Pr“(NH 2 ) 2 ,2HCl ; the benzoyl derivative forms rosettes of 
slender needles, m. p. 198°. 2 : Diacetylamino- 4 -propylphenol, 

OH*C 6 H 2 Pr*(NHAc) 2 , prepared by the gradual addition of acetic 
anhydride to a solution of the diamine hydrochloride in the presence 
of a glight excess of sodium acetate and acetic acid, crystallises in 
needles, m. p. 1615 — 162°. The action of nitrous acid on the 
diami nophenol results in the formation of a brown dye. 

Since 2 : 6-dinitro-4-propylphenol is also obtained by nitrating 
3-mtro-4-methoxypropylbenzene, it is probable that the latter compound 
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is formed as ah intermediate product in the preparation of the dinitro- 
phenol from dihydroanethole by the action of nitric acid. 

The above-mentioned transformations of dibydroanethole and its 
nitro-derivative into dinitropropyl phenol constitute the first recorded 
examples of the oxidation of the methoxy-group to hydroxyl by means 
0 f nitric acid. F. B. 

The Elimination of Methoxy-groups from Phenolic Ethers 
by means of Nascent Hydrogen. Hermann Thoms and 
W. Siebelxng {Ber., 3911, 44, 2134 — 2136). — The action of sodium 
on pyrogallol trimethyl ether in alcoholic solution leads to the form- 
ation of resorcinol dimethyl ether, the methoxy-group in position 2 
being readily replaced by hydrogen. isoEugenyl methyl ether, when 
subjected to the same treatment, yields a small quantity of a phenol, 
whilst in the case of anethole, wi-metboxypropylbenzene, and asarone 
no replacement of the methoxy-group was observed. 

From these results the authors draw the conclusion that the ready 
elimination of a methoxy-group from pyrogallol trimethyl ether is 
due to the accumulation of methoxy-groups in adjacent positions, and 
not to the presence of a substituent in the para-position (compare 
Semmler, Abstr., 1908, i, 557, 734; Kostanecki and Lampe, ibid., 
442). F. B. 

Stereoiaomeric /3-Nitro-a-methoxy a /?-diphenylethanes pre- 
pared by the Addition of Alkali Methoxide to 7-Nitrostilbene. 
Friedrich Heim ( Ber ., 1911, 44, 2013—2016. Compare Meisen- 
heimer and Heim, Abstr., 1907, i, 858). — By the interaction of 
7-nitrostilbene and sodium methoxide, two stereoisomeric /3-nitro- 
a-methoxy-a/3-d i ph enyl ethanes, OMe-CHPh'CHPh*N0 2 ,are formed, dis- 
tinguished as a, m. p. 130—131°, and /?, m. p. 97 — 98°, modifications 
(Meisenbeimer and Heiui, loc. cit.). It is now shown that both 
modifications are formed simultaneously, and that by varying' the 
conditions, one or other is obtained in larger quantity, although the 
less fusible form always preponderates. The isomerides are separated 
by crystallisation from light petroleum and mechanical sorting, the 
o-form yielding slender, colourless needles, and the /3-isomeride 
stumpy, transparent crystals. The isomerides are precipitated from 
the reaction mixture either by means of carbon dioxide, which 
favours the formation of the /?-isomeride, or by ammonium chloride 
and air, a process most favourable to the a-modification. 

On heating above the melting point, the j3-isomeride is the more 
stable, being nearly all recovered after heating at 170°. The 
a-isomeride at this temperature becomes dark brown, and liberates 
fumes with the odour of a nitrile. In neither instance did heating 
bring about conversion into the other isomeride. E. F. A. 

Condensation of w-Nitro toluene with Benzaldehyde. cis- 
and /mn^-T^itrostilbene. Friedrich Heim {Ber., 1911, 44, 
2016 2022). — On condensfng benzaldehyde with <o-nitroto!uene, 

addition to the 7-nitrostilbene obtained by Knoevenagel and 
Walter (Abstr., 1905, i, 65), m. p. 75°, a second isomeride is. formed. 

VOL. C. i. 3 c 
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:|£his separates from light petroleum in darker yellow, stunted 
Crystals, m. p, 128— 128*5°, becoming greenish-yellow on exposure to 
flight, and comprises 7 — 10% of the whole product. Like the iso- 
meride m. p. 75°, it forms a mixture of a and /? /3-nitro-a-methoxy. 
: a/J-diphenyleth&no. Each isomeride on heating or distillation i s 
{partly converted into the other form. 

3/ In addition to these isomerides, three other compounds containing a 
larger proportion of carbon are formed during the condensation, and 
separated by distillation of the residue. These are a compound 
separating in matted, yellow crystals, C 21 H 17 0 2 N, a compound 
fcLH 15 ON, m. p. 212°, and a compound C 21 H 18 0 4 N 2 . 

This last is probably ay-dinitro-afiy-lrip/ienylpropane, formed by 
the condensation of benzaldehyde with two molecules of <o-nitro- 
toluene. It separates in slender, colourless, matted crystals, m. p 
177—178-5°. 


Concentrated alkali hydroxide eliminates N0 2 H, and converts it 
into the compound C 21 H 15 ON, m. p. 212°. This compound is also 
formed by the distillation of 7-nitrostilbene, but it is demonstrated 
that it is formed during the original condensation. It is regarded as 


3 :4 


,CPh 


: 5-triphenylisoomzole, CPh<^pj\?, and crystallises in slender, 


colourless needles. 

The compound C 21 H 17 0 2 N is regarded a9 a-nilro-apy-triphmjl 
propylene , CH 2 Ph*CPh!CPh , N0 2 ; the yellow, matted needles have 
m. p. 102-103°. E. E. A. 


Doubly Linked Carbon Atoms and the Carbon-Nitrogen Link- 
ing. IX. Arylamino-Alcohole. Hermann Emde and Ernst Runke 
(Arch. Fharm 1911, 249, 371 — 382. Compare this vol., i, 714), 
— a-Amino-a-phenylisopropyl alcohol is obtained in 43 '5% yield by 
treating a 96% alcoholic solution of benzyl methyl ketoxime with 
sodium amalgam and dilute hydrochloric acid at 0°. Its hydrochloride 
reacts with methyl iodide and sodium methoxide to form the 
corresponding trimethylammonium chloride. The decomposition of 
this chloride by sodium amalgam, or of the corresponding iodide by 
hydrogen chloride at 170 — 180°, yields trimethylamine and phcnyh'so- 
. propyl alcohol. df-a-iaoEphedrine {a-methylamino-a-phenylwopropyl 
> alcohol) (this vol., i, 715), in the form of its ■ hydrochloride, 
decomposes at 250° into benzyl methyl ketone, ammonia, and methyl 
chloride. a-Phenyl-y-butanoltrimetbylammonium chloride is de- 
composed by sodium amalgam into a-phenyl-y-bufcanol and trimethyl- 
amine hydrochloride. 

Methyldiethylhydroxyethylaminoniwn iodide , OH • CH 2 * CH 2 * N MeEt 2 I, 
•m. p. 249° (decomp.), is obtained by the interaction of hydroxycthyl- 
- jliethylamine and methyl iodide in methyl alcohol at 0°. The platini- 
-J 'chloride and the aurichloride decompose at 222 — 223° and 237—238° 
Respectively j the chhride is scarcely attacked by sodium amalgam. 

C.S, 

Prep 

Ph, Dunaration of Asymmetric Benzyldialkylacetic Acids. 

Iesnil (Gompt. rend., 1911, 153 , 111 — 113 ).— The author has 
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obtained following i 'snbVta6ces by Halter and Bauer’s method, 
phenyl ethyl ketone, methyl iodide, and sod amide (l mol.) in boiling* 
benzene yield methylethylacetophenone, CHMeEt'COPb, b. p. 109^ 
10 mm., from which, by a similar process, benzyl chloride produces 
fcnzylmethyletkylacetophenone, CH 2 Pb*CMeEt*COPb, b. p. 201°/ 
18 ram. When the last substance is heated with sodamide (l mol.) 
aD d a trace of water in boiling xylene for six hours, it yields benzene 
and the amide, CH^Ph'CMeEt'CO'NHn, from which a-benzyl-a-methyl- 
fatyrie acid, 0 7 H 7 *CMeKt‘C0 2 H, b. p. 1 80°/ 1 B mm., m. p. 31°, is. 
obtained by hydrolysis with 50% sulphuric acid at 150°. 

Ethylpropylacetophenone , CHEtPr a> COPh, b. p. 138°/19 mm., and 
UnzylelhylpropylacetO'phenone, CH 2 Ph*UEtPr a, COPh, b. p. 223°/ 
20 mm., to. p. 52°, are produced in a similar manner. When the 
latter is treated with sodamide and water in boiling xylene, the chief 
product is y-benzylhexane, CH 2 Ph*CHEtPi a , b. p. 11 7°/ 1 8 mm. The 
amide, OH 2 Pb*CEtPr*’CO*NH 2 , which is only a secondary product, 
yields a-benzyl-a-etkylvaleric acid, 0 7 H 7 *CEtPr*C0 2 H, b. p. 200°/ 
18 mm., by hydrolysis. ‘ “ C. S. 

Ring Formations in the Peri-Position of the Naphthalene 
Series. IV. Attempts to Prepare a Six-Membered Carbon 
Ring. Frahz Sachs and Percy Brigl (Ber., 1911, 44, 2091—2106). 
—This paper contains an account of unsuccessful attempts to effect 
the formation of a six-membered carbon ring in the peri-position by 
the elimination of water from /?-2-ethoxy-l-naphthylacrylic acid, 
jQ-2-chloro-l-naphthylacrylic acid, and w-2-chloro-l-naphthyldiethyl 
ketone. 

In the preparation of 2 -hydroxy- 1-naphthaldehyde from /3-naphthol, ... 
hydrocyanic acid, and hydrochloric acid in ethereal solution in the ’ 
presence of zinc chloride, a small quantity of tri-2‘hydroxy-l- hydro- 
mpkthamide, (OH/C^Hg’CHI^N,,, is produced simultaneously. This , 
crystallises from nitrobenzene in slender, microscopic needles of a 
bright red colour, m. p. 312°, and is hydrolysed by hydrochloric acid 
to 2-hydroxy-l-naphthaldehyde and ammonia. The formation of this 
compound is due to the hydrolytic action of traces of water, whereby 
a small quantity of the aldimine produced in the reaction is converted 
into 2-hydroxy-l«naphthaldehyde, which then condenses with a further** 
portion of the aldimine, according to the equation : 

oH'C 10 h 6 -cho + 2hn:oh-c 10 h 6 -oh = (Oh-c 10 h 6 -ch:) s n 2 + h 2 o. 

2-Ethoxy-l-naphthaldehyde, m. p. Ill 0 , is best prepared by alkyl- 
ating the hydroxyaldehyde by means of ethyl sulphate in alcoholic 
solution (compare Barfcscb, Abstr., 1903, i, 647). The anil, 
OEt-C 1() H a -CH:NPh, 

and pketiylhydrazone crystallise in light yellow plates, m. p. 73° and 
91° respectively ; the stmicarbazone, C 14 H ]5 0 2 N 3 , crystallises from 
methyl alcohol in long, white needles, m. p. 214 — 215°. 

2-Ethoxy-l -naphthylhijdroxyacetonitrile, OEt* C 10 H„* CH(OH )*CN, is 
obtained in an impure condition in the form of large, crystalline 
plates by the interaction of 2-ethoxy-l-naphthaldehyde and anhydrous 
hydrocyanic acid in the presence of a small quantity of ammonia. It 
18 exceedingly unstable, and decomposes in solution into Its com- 

3fi2 
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ponents. 2-Ethoxy-a-naphthaldehyde condenses with malonic acid in 
..alcoholic solution in the presence of aniline, yielding /3-naphtha- 
Sromarin- 3-carboxy li c acid (compare Bartsch, hoc . tit. ) Knoevenagel 
and Schroter, Abstr., 1905, i, 63). Attempts to condense the aldehyde 
with ethyl acetate and ethyl malonate proved unsuccessful. 

vy-ia-%Trichloro- 1 -wi elkylnaphlhalene, O^HgCl'CHCl^ obtained by 
heating 2-hy droxy ■ 1 -naphthaldehy de with phosphorus pentachloride 
at 193—205°, crystallises from alcohol in rhombic plates, m. p. 90°; 
when heated with methyl-alcoholic sodium methoxide it yields 2 -chloro- 
di-ia-rrielhoxy-\ -methyl naphthalene, Cj 0 H 6 Cl*CH(OMe) 2 , which crystal. 
Uses in white prisms capped with small pyramids, m. p. 86°. 

%Chlwo-\-mphthaldehyde, C^HgOCHO, prepared by heating the 
preceding trichloro-compound with dilute acetic acid, or with sodium 
acetate in aqueous alcoholic solution, crystallises in long, flexible, 
white needles, m. p. 76°, and gives with strong sulphuric acid a 
yellow coloration, which becomes blood-red on the addition of nitric 
acid ; the azine, C 22 H l4 N 2 C] 2 , forms stout, golden-yellow needle*, 
m. p. 195°, the semicarbazone, C 12 H 10 ON 3 C1, slender, microscopic 
needles, m. p. 215°. When heated with anhydrous potassium ■ acetate 
and acetic anhydride at 170°, it yields fi-2-chloro-lmapkhylacrylic 
acid, C i 0 H 6 C1-CH:CH*CO 2 H, which crystallises in long needles, m. p. 
176°, and furnishes a crystalline ammonium and an amorphous 
calcium salt ; the salts of the alkali metals and of silver are also 
mentioned. On account of its instability, the chloride could not be 
isolated. The amide, C ]0 H 6 Cl-CH:CH*CO-NH 2 , crystallises in stout, 
white needles, m. p. 195°. The acid is reduced by sodium amalgam, 
chlorine being eliminated from the nucleus at the same time. All 
attempts to effect an internal condensation in the peri-position by 
means of sulphuric acid, zinc chloride, or phosphoric oxide were 
unsuccessful. 

Dir2-cJdor&-\-napkthylideneacelone, CO(CH.CH*C 10 H fl Cl) 2 , is ob- 
tained by condensing 2-cbloro-l*naphthaldehyde with acetone by 
means of strong sulphuric acid. It crystallises from ethyl benzoate 
in canary-yellow needles, m. p. 215°, and gives with concentrated 
sulphuric acid an indigo-blue coloration. 

a.-%Chloro-\ -naphthyl- ^-penten-y-one, C 10 H 6 Cl*CH*.CH*COEt, pre- 
pared by the condensation of 2-chloro-l-naphthaldehyde and methyl 
ethyl ketone by means of potassium hydroxide in aquoous alcoholic 
solution, crystallises in flexible, white needles, m. p. 74 °, and gives 
with strong sulphuric acid a reddish-brown coloration, which almost 
disappears on the addition of nitric acid ; the semicarbazone, 

C 1c H 16 ON s C1, , 

• forms lustrous, silky needles, m. p. 185°. When the condensation is 
carried out in very feebly alkaline solution, a-2-cMoro-l •naphthyl- 
penton-y one-a-ol, C 10 H 6 Cl*CH(OH)*CH 2 , OOEt, is produced. This 
crystallises in large double pyramids, m. p. 124°, and is converted by 
the action of aqueous alcoholic potassium hydroxide into the above- 
mentioned unsaturated ketone. 

a-2-Chloro-l-naphtkylpentan-y-one, O 10 H 6 Cl‘CH 2 *CH 2 *COEt, is ob- 
tained in the form of a viscid oil by reducing the unsaturated chloro- 
^cetgpe vVith aluminium amalgam in ethereal solution. Attempts to 
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e ffecfc an internal condensation in the peri-positiun by the action of 
dehydrating agents yielded no definite results. When treated with , 
sem icarbazide, it yields a substance, C 19 H 16 0N 2 C1, the constitution of 
which has not yet been determined. F. B. 

Labile Isomerides of the Same Structure, which can be 
Converted One into Another. Emil Ehlenmeyeb ( Biochem . Zeitsch., 
1911 , 34, 306 — 353). — The author giv&s the history of the discovery 
of the various isomerides of cinnamic acid discovered by Liebermann 
and Erlenmeyer, sen., and of the additions made to the knowledge of 
these acids by himself and his pupils. He considers that the following 
labile acids, of which the crystals have been measured, are known to 
exist, namely : isoCinnamic acid of Erlenmeyer, sen., the tsocmnamic 
acid in dextrohemihedral and holohedral forms of Liebermann, hemt- 
hedral and holohedral forms of a//ocinnamic acid, and triclinic cinnamic 
add. There are, therefore, more isomerides than can be accounted for 
from the structure and chemical configuration, and the author explains 
the differences on the assumption of a difference of space disposition 
in some part of the molecule, the exact character of which is not yet 
known. He draws the following conclusions from the investigations 
summarised in this communication. The tso-acid as originally described 
by Erlenmeyer, sen., exists, and possesses the properties originally 
ascribed to it. It can be changed, however, into the oMo acid j it gives 
with aniline, as Liebermann showed, the aniline salt of the alio- acid. 
The latter acid on treatment with small quantities of an alcoholic 
solution of zinc bromide is converted into the Erlenmeyer iso-acid. 
The iso-acid (E) is also converted into the alio- form when left in 
contact with dilute sulphuric acid. The iso-acid of Liebermann 
prepared from natural sources also exists, and has in. p. 58—59° (from 
light petroleum) ; it spontaneously changes into the oZfo-acid, and can 
be prepared by the reduction of the a-bromoa^ocinnamic acid. ,It is 
an actual modification and not merely a component of the iso- acid (L). 
In addition to existence in nature, it can also be prepared artificially : 
(o) by making the brucine salt of the alio- acid, and (A) by reduction 
of the a-bromW/o-acid. When the o/fo-acid is neutralised with 
brucine, two salts can be separated from one another by fractional 
crystallisation, which differ from one another in solubility, melting 
point, polarisation, etc. One of these yields the iso- acid (L) in hemi- 
hedral, and the other the iso-acid of holohedral, form. Possibly three 
brucine salts are formed when the acid is neutralised in this way. 

S. B. S. 

Constitution of Debydracetio Acid. William J. Hale 
(J. Amer. Chem. Soc 1911, 33, 1119 — 1135). — Evidence of a positive 
and of a negative character is advanced to support Feist's rather than 
Collie's formula of dehydracetie acid. The negative evidence is based 
on the fact that sodionitromalonic aldehyde, which reacts very readily 
with the group •CH 2 ’CO , CH 2 *, does not attack dehydracetie acid. 
The positive evidence is of two kinds. Firstly, Goldschmiedt, Harries, 
and others have shown that aromatic aldehydes react with saturated 
asymmetrical ketones in two ways, preferably with the methyl group 
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adjacent to the carbbnjfl group in alkaline solution, but with the 
methylene group in the presence of acid. Dehydracetic add (a„d 
also debydracetocarboxylic acid), constituted m accordance with 
Feist’s views, allows of the formation of one benzylidene derivative 
bv'condensation with benzaldehyde. Collie’s formulation of the two 
acids permits of the possibility of three ways of condensation, and 
the probability of the formation of two benzylidene compounds in 
acid solution. The facts are, however, that dehydracetic acid and 
dehydracetocarboxylic acid do not condense with benzaldehyde in 
acid solution, whilst in aqueous sodium hydroxide, one benzylidene 
compound of each is obtained -bmisylidenedthydrailttoearboxylie arid, 

CHPh:CH-CO-CH<^Q. c(COiH °)>CMe, has m. p. 147—148° (corr.), 

and bemylidemiehydraeelic and) CHPh.CH CO CH ^CO-CI^ CMe > 
has m. p. 105—106° (corr.), both compounds yielding dehydracetic 
acid by sublimation. 

Further evidence against Collie’s formula for dehydracetic acid is 
obtained by an examination of von Pechmann’s synthesis of the acid 
from acetonedicarboxylic acid and acetic anhydride or acetyl chloride. 
Both Feist and Collie indicate possible courses of this reaction which 
lead each to his own constitution of dehydracetic acid. The author 
shows that acetonedicarboxylic acid, when heated on the water-bath 
with an excess of benzoic anhydride or benzoyl chloride yields 
a-d ibemoylacelonedmrboxylic acid, COjH’CHBz'CO-CHBz'OOjH, m. p, 
162° (corr.), which reacts with acotic anhydride and a few drops oi 
concentrated sulphuric acid, yielding dehydracetocarboxylic and 
benzoic acids, owing to a displacement of the benzoyl by acetyl groups. 
There is little doubt, therefore, that the initial step in von Pechmanu’s 
reaction is the direct interaction of the methylene hydrogen atoms oi 
acetonedicarboxylic acid with the acetic anhydride; Collies explana- 
tion would not permit of a reaction between acetonedicarboxylic acid 
and benzoic anhydride. . . 

«-Dibenzoylaceton edicarboxyiic acid contains four lomsable hydrogen 
atoms, decomposes when heated, and is easily hydrolysed to benzoic 
and acetonedicarboxylic acids. Its diethyl ester, C b H 22 0j, m. p, 705 
(corr.), contains two ionisabie hydrogen atoms, also decomposes when 
heated, and does not react with acetic anhydride ; it is hydrolysed by 
boiling aqueous barium hydroxide, yielding benzoic and acetone- 
dicarboxylic acids. • 1 


Conversion of Substituted Paraconic Acids into the Iso- 
meric cyc/oPropetnedicarboxyiio Acids. Philippe Barbu® and 
Kene Locquik ( Compt . rend., 1911, 153, 188 — 191). Phenylpara 
conic acid and terebic acid, when their solutions in about one and a-hslt 
times the weight of benzene are heated for twelve hours with tbioay 
chloride on the water-bath, are converted into the anhydrides of as-i- 
phenylci/cfopropane-l : 2-dicarboxylic acid and cis- 3 : S-dimethylejpm 
propane - 1 : 2-dicarboxylic acid respectively, sulphur dioxide am 




Spectrographic Studies in the Phthalein Group. Richard 
Meyer and Otto Fischer ( Ber ., 1911, 44, 1944— 1954).—' With the 
object of ascertaining the cause of the difference in colour exhibited 
by the p-hydroxy- and di-p-hydroxy-derivatives of triphenylmethane, 
the authors have examined the ultra-violet absorption spectra of the 
sodium salts of phenolphthalein, tetrabromophenolphthalein, fluor- 
escein, quinolphthalein, p-hydroxyphenylphthalide, and p-hydroxy- 
diphenylphthalide in aqueous solution. 

It is found that the spectra of the four first-named compounds are 
all similar in character, and show well-marked absorption bands, 
which, however, are lacking in the case of the salts of p-hydroxy- 
phenylphthalide and p -hydroxydiphenylphthalide, but whether those 
results support the view put forward by Baeyer (Abstr., 1907, i, 754) 
that the colour of the disubstituted derivatives of triphenylmethane is 
due to a rhythmic movement in the molecule, whereby each of the two 
substituted benzene nuclei alternately acquire a quinonoid structure, 
has not been determined. 

The following new derivatives of p-hydroxyphenylphthalide and 
p-hydroxydiphenylphthalide are described. 

Q 

y-Benzoyloxyphenylphthalide, CO‘v_.q_>>CH , C 6 H 4 , OBz, crystallises 

in colourless, rectangular plates, m. p. 188°. p -Ethoxyphenylphthalide , ' 
C 16 H u Oj, prepared by the action of ethyl iodide and alcoholic sodium 
ethoxide on p-hydroxyphenylphthalide, forms rhombic plates, 
m. p. 116°; the corresponding benzyl ether , C 21 H ]6 0 3 , crystallises in 
prismatic needles, m. p. 180°. The anilide , 

C0 <NPh> CH '°» H *‘ 0H ' 

prepared by heating p-hydroxyphenylphthalide with aniline and 
aniline hydrochloride, forms colourless needles, which become brown 
at 250° and have m. p. 267°. 

y-Benzoyloxydiphenylphthalide, CO<^ , ^£J>CPh’C 6 H 4 *OBz, crystal- 
lises in triangular prisms, m. p. 139°. 

p-Ethoxydiphenylpk thalide , C 22 H 1S 0 3 , forms quadratic plates, m. p. 
88° ; the methoxy- d eri vat i ve, C L>1 H 16 0 3 , prepared by methylating 
p-hydroxydiphenylphthalide with methyl sulphate and potassium 
hydroxide, crystallises in rectangular prisms, m. p. 86°; the benzyl 
ether, C 27 H. 20 O s , crystallises from glacial acetic acid in rectangular 
prisms, m. p. 109°. 
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The anilide, CO< ( ^>CPh-C 6 H 4 -On, forms hexagonal- plate,, 
m. p. 276°. F - B - 


Aotion of Nitric Acid on Trimethylgallio [3:4:5- 
Trimethoxybenzoic] Aoid and its Methyl Ester. Constitution 
of Antiarol. Hermann Thoms and W. Siebeltno (Sir., 1911, 44, 
2115— 2125).— When 3:4: 5-trimethoxybenzoic acid in glacial acetic 
acid solution is treated with fuming nitric acid at - 15°, the carboxyl 
group is displaced by a nilro-group, with the formation of 5-nitrc. 
pyrogallol trimethyl ether (compare Schiffer, Abstr. ; 1892, i, 715). 

Nitration under similar conditions, but at a higher temperature, 
results' in the formation of 5 : 6-dinitropyrogallol trimethyl ether, 
which has m. p. 119°, and not 126°, as given by Will (Abatr., 1888, 


457). 

The nitration of methyl 3:4: 5-trimethoxybenzoate yields either 
methyl 2-nitro-3 : 4 : 5-trimethoxybenzoate or methyl 2 : 6-dinitn- 
3 • 4 : 5 -trimetkoxybenzoate, according to the conditions under which 
the reaction is carried out. The last-named compound, which 
crystallises in colourless needles, m. p. Ill 0 , is obtained by the 
gradual addition of fuming nitric acid to a glacial acetic acid 
solution of the ester, the reaction being completed by warming 

the mixture. ...... ., 

2- Witro-3 : 4 : 5-lrimethoxybmzmc ctad, prepared by hydrolysing the 
corresponding methyl ester with alcoholic potassium hydroxide, 
crystallises from benzene in colourless prisms, m. p. 163—164°, which 
lose carbon dioxide when heated at 190-220°; the silver and bari\m 
ealts were analysed. When warmed with strong nitric acid the 
carboxyl group is displaced by the nitro-group with the formation of 
5 : 6-dinitropyrogallol trimethyl ether. 

2 : S-Dinitro-3 : 4 : 5 -trimethoxybenzoic acid, C,(OMo) 3 (N0 2 ) ! 'C0 ! H, 
obtained by the hydrolysis of the methyl ester with dilute alcoholic 
potassium hydroxide at the ordinary temperature, forms colourless 
needles, m. p. 158—160°, which become yellow on exposure to light; 
the barium salt crystallises in pale yellow prisms, the silver salt in 
yellow, microscopic needles. When heated at 194’, it loses carbon 
dioxide yielding 4 : H-dinitropyrogallol trimethyl ether , 
C 6 H(N0 2 ) 2 (0Me) 3 , 

which forms large, yellow, transparent crystals, m. p. 85°. On further 
nitration by means of a mixture of fuming nitric and concentrated 
sulphuric acids below 20°, it is converted into 4:5: 6-trinilropyrogallol 
trimethyl ether ; this crystallises in slender, jellow needlos, 


Reduction of 6 -nitro pyrogallol trimethyl ether, followed by the 
displacement of the amino-group by hydroxyl by means of the diazo- 
reaction, gives rise to 5-hydroxypyrogaliol trimethyl ether, m. p. 14b • 
The latter compound is identical with the phenol first obtained by 
Will ( loc . cit.) by the partial methylation of dimethoxyquinol, and 
subsequently isolated by Kiliani (Abstr,, 1897, i, 91) from the sap of 
Antiaris toxieata, under the name of antiarol, r . 
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Synthesis of Methyl Digallatepentamethyl Ether. Ferdinand 

A.UTSNBR (J. pr. Chem.y 1911, [ii], 84, 140 — 143). — The 3 : 4 : 5 : 2' : 6'- 

ventamethyl ether of methyl digallate , 

r . C 6 H 2 (0Me) 3 -C0*0*C 6 H ? (0Me) 2 'C0 2 Me J 

is formed by shaking an ethereal solution of gallyl chloride trimethyl 
ether (Perkin and Weizmann, Trans., 1906, 89, 1655) with an 
aqueous solution of the sodium derivative of methyl syringate 
/Graebe and Martz, Abstr., 1905, i, 703), and crystallises from a 
mixture of benzene and light petroleum in needles, m. p. 169— 170°. 
When boiled for ten hours with aqueous alcoholic potassium hydr- 
oxide, it yields the trimethyl ether of gallic acid and syringic acid, 
which can be separated by means of their calcium salts. J. J. S. 

Formation of Benzaldehyde and 2:4: 6-Tribromoaniline 
.Jfom 3 : 5-Dibromo-4 aminobenzhydrol by the Action of 
'Bromine. Latham Clarke and Gustavus J. Esselen, jun. {J. Amer. 
Chm. Soc., 1911, 33, 1135 — 1140). — p-AminobeDzophenone is con- 
veniently obtained by heating benzoyl chloride (2 mols.) and aniline 
for fifteen minutes at 170—180°, then adding zinc chloride, and heat- 
ing again for ten hours at 200 — 210° (compare Chattaway, TraDS., 
1904, 86, 394) ; the resulting ^-benzoylaminobenzophenone is 
hydrolysed by alcoholic sodium hydroxide. 

By treatment with bromine (2 mols.) in dry chloroform, />-amino- 
benzophenone yields 3 : 5-dibromo-i-aminobenzophenone, m. p. 146°, 
which is reduced by aluminium amalgam to 3 : 5-dibrom-i-amino- 
benzhydrol, m. p. 147 ‘5°. This substance, by bromination (1 mol.) in 
dry chloroform, is decomposed into benzaldehyde, hydrogen bromide, 
and 2:4: 6-tribromoaniline. The formation of the last compound is 
the proof of the position of the halogen atoms in 3 : 5-dibromo-4-amino- 
benzophenone. C. S. 

Sterio Hindrance. Pavel fw. Pktrenko-Kritschenko (J. jn\ 
Chm ., 1911, [ii], 84, 143—144. Compare Abstr., 1910, i, 177).— It 
is pointed out that Stewart (this vol., i, 210) admits that steric 
hindrance affords a simple explanation of the phenomena met with in 
the study of cyclic ketones and amines. J. J. S. 

The Study of Hydro-aromatic Substances. Edward Divers, 
Arthur W. Crossley, William H. Perkin, Martin O. Forster, and 
Henry R. Le Sueur {Brit, Assoc. Reports , 1910, 82 — 84). — This 
report deals with the action of ethyl cyanoacetate on 5-chloro-l : 1- 
dimethyl-A 4 -<jycfohexen-3~one (Trans , 1910, 97, 518) with 3 : 5-di- 
chloro-o-xylene and 3 : 5-dichlorophthalic acid (Trans., 1910, 97, 98). 
aod also with the preparation of 1:1: 2-trimetby]cycfohexan-3'One 
from trimethyldihydroresorcin. T. S. P. 

New Method of Synthesis of Methyl Ketones. Philippe 
Barbibr and R£n^ Locquin {Bull. Soc. chim. t 1911, [iv],9, 722 — 726). 
—In a previous paper (this vol., i, 708), mention was made of a 
new method of preparing methyl ketones. This has now been worked 
out as a general method, and it has been applied in particular to the 
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preparation, of benzyl methyl ketone from methyT dimethylaceto- 
acetate and magnesium benzyl chloride. A 40% yield resulted. ]„ 
general, organo-magnesium compounds of the type R-Mg'X, by 

^condensation with an ester of the type p^ a and subse- 

: quont saponification, will yield the ketone R-COCH 8 . Condensa- 
; tion with an ester of the type CHR,1 C<Cqq yields a branched 

; ketone of the type CH 3 'CO'CH‘ 5 , CH</j/ . ^ ^ 


iii> Ketones of the Type of a-Benzyl-aa-dimethylacetophenone. 
Trialkylacetio Acids and Trialkylmethylcarbinols to -which 
They Give Rise. Aibin Haller aDd Edouard Bauer (Compt. rend. 
1911, 163, 21 — 27. Compare Abstr., 1909, i, 654).— The general 
method already described has been applied to the synthesis of new 
ketones from phenyl isopropyl ketone. The sodium derivative of this 
substance treated with o-xylyl bromide gives ao-xylyl-aa-dimethyl 
acetophenone, COPh , CMe 2 , CH 2 ‘C 6 H 4 Me, b. p. 199 — 200°/15 mm. ; the 
m-xylyl derivative is an oil, b. p. 196 — 1 9 7°/ 1 2 min., whilst the 
p-xylyl derivative has b. p. 200— 202°/13 mm. a-p-Methoxybmzyl 
aa-dimethylocelophenone, COPh’CMe 2 'CH,'C,TI,'OMe, is a viscid liquid 
b. p. 222 — 224°/15 mm. 

The new ketones react normally with sodamide, giving rise to the 
following amides. o-Tolyl-a-methylmbulyramide, pearly spangles, m. p, 
62 — 63°, b. p. 188—192° in a vacuum ; o-tolyl-n-methylisobutyric acid 
C r H 7 - CH 2 '0Mo 2 'CO 2 H, has m. p. 48°, b. p. 180— 181°/16 mm. 
m-Tolyl-a-melftylbobutyramide has m. p. 46—47°, aDd the f-tdyl 
derivative, m, p. 85 — 86° ; the two corresponding acids have b. p. 
178°/1 6 mm. and m. p. 53 — 54°, b. p. 180°/ 16 mm. respectively. 
p-AnUyl-a-methylisobutyramide separates from ether in prisms probably 
.(Containing ether of crystallisation, m. p. 72°, after resolidificatiou 
m. p. 99 — 100° ; the acid has m. p. 52 — 53°. 

On reduction with sodium and alcohol, o-tolyl-a-methylisobutyr- 
amide gives an 80% yield of the carbinol, CjHj-CHj’CMej-CHj’OH, 
b. p. 142— 143°/15 mm., and a 5—7% yield of o-xylyldimelhylethyl- 
amine , C,H/CH 2 -CMe 2 -CH 2 -NH 2 , b. p. 129— 130°/13 mm. ; the 
piatinichloride is crystalline. The corresponding m-xylyl-carbirwl has 
b. p. 139 — 1 40°/ 1 6 mm., and the amine, b. p. 134 — 135°/15 mm. The 
p-xylyl-carbinol has m. p. 37°, b. p. 141°/15 mm. p-AnisyLf3*nethyl- 
iso butyl alcohol, CjH.O'CH 2 -CMe 2 -CH„-OH, has m. p. 50°. 

W. O. W. 


Synthesis of Substituted /3-Diketones, Ketonic Esters, and 
Enolic Esters by means of Ketones and Sodamide. Amin 
Haller and Edmond Bauer (Compt. rend., 1911, 153, 145 — 152). — 
The sodium derivative of a ketone, R'CO’CHR' s , reacts with acid 
chlorides as though R’CO-CNaR'j and K-C(ONa):CR' 2 were both 
present, but with ethyl /3-iodopropionate as though only the former 
is present. Thus phenyl isopropyl ketone, sodamide, and benzoyl 
.yield /3/3-dibenzoylpropme, CBz 2 Me 2 , b. p. 195—196“/ 



ORGANIC CHIMI8TRY. i 727 

15 am, in. p- 99—100° (oximi*i8 OH:CPh*bB*Me s , m . ’p. 166°)/ 
a nd o.-phmyl'fii$-diTMthylvinyl benzoate, CMe 2 ICPh*0*00Pb, b. * p, 
194_— 196°/13'5 mm,, m. p. 53—54°; the latter does not form an 
oxime, and is hydrolysed by cold alcoholic potassium hydroxide or 1% 
methyl-alcoholic hydrogen chloride, whilst the former is converted 
into benzoic acid and phenyl isopropyl ketone by boiling alcoholic 
potassium hydroxide. Similarly, isopropyl terf .-butyl ketone, sodamide, 
a nd benzoyl chloride in benzene yield jd-benzoyl-fi-pivaloylpropane, 
CMe 3 *CO‘CMe 2 'COPh, m. p. 35° (oxime, m. p. 178°), and an oil which 
is shown to contain the benzoate, CMe 2 IC(OBz) , CMe s . Pivaloyl 
chloride, isopropyl tert. -butyl ketone, and sodamide in benzene yield a 
liquid, b. p. 213 — 214° or 102°/18 mm., which doubtless is a mixture 
of jSj8-dipivaloylpropane and the isomeric enolic ester ; it does not 
form an oxime or semicarbazone. 

Ethyl /?-iodopropionate, phenyl isopropyl ketone, and sodamide in 
ether yield mainly ethyl y-henzoyl-y-methylvalerate , 
CBzMe 2 -CH 2 -CH 2 *C0 2 Et, 

b, p. 183°/13 mm. (axime, m. p. 119 — 120°), which is hydrolysed by 
potassium hydroxide to the acid, an oil which forms an oxime, 
NOHlCPh'CMe^CH^CH^COjjH, m. p. 123 — 124°. Under similar 
conditions ethyl /3-iodopropionate and phenyl propyl ketone yield 
ethyl y-benzoylhexoate, C0 2 Et’CH 2 *CH 2 ‘CHEtB7., b. p. 189 — 191°/ 

15 mm. (p -nitrophenylhydrazone, yellow crystals, m. p. 205°). 

Summarising this and Claisen’s work, it is seen that with the 
sodium derivatives of ketones: (1) acid chlorides and ethyl cbloro- 
formate yield isomeric C and 0 derivatives ; (2) ethyl chloro- or 
bromo-acetate yields glycide esters; (3) ethyl /3-iodopropionate, like ■ 
the alkyl halides, reacts normally and yields S-ketonic esters. 0. S. 

Explanation of the Reaction between />-Benzoquinone and 
Hydrogen Chloride. Julius Schmidlin ( Ber ., 1911, 44, 1700—1705. 
Compare Posner, Absfcr., 1904, i, 1029 ; 1909, i, 809; Michael, Abstr.iX 
1904, ii, 164 ; 1909, i, 494 ; 1910, i, 748). — The author draws attention^; 
to the equilibrium which exists between jD-bonzoquinone and chloro- 
quinol on the one hand, and ckloro-p-benzoquinone and quinol on the 
other: 0:C 6 H 4 :0 + C fi H s Cl(0H) 2 0:C fi H ? Ci:0 + C 6 H 4 (OH) 2 . 

In the reaction between hydrogen chloride and quinone the con- 
clusion is drawn that the quinone combines with hydrogen chloride, 
and that the resulting chloroquinol reacts with the quinone, yielding 
chloro-p-benzoquinone and quinol. The equilibrium is disturbed by the 
separation of quinol in the form of the sparingly soluble quinhydrone, 
and thus all the free p-benzoquinone is transformed into chloro- 
p-benzoquinone and quinhydrone. A subsidiary reaction is that of 
hydrogen chloride on the quinone present in the form of quinhydrone, 
the formation of chloroquinol and quinol, and the reaction between 
the quinol and chloro-p-benzoquinone, resulting in the formation of 
p-benzoquinone and chloroquinol. 

Hydrogen bromide behaves in a somewhat similar manner, except 
that the bromo-p-benzoquinone can react with hydrogen bromide, 
forming dibromoquinol. 

When saturated solutions of p-ben2oquinono and chloroquinol or of 
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chloro-p-benzoquinone and qurnol are mixed, tte precipitate formed 
consists of nearly pure quinhydrone. The best solvent for the fi rs t, 
pair of compounds is water, and for the second pair ether or 
chloroform. 

These results confirm the conclusion drawn by Wichelhaus (Abstr 
1880, 42) that it is impossible to obtain a pure chloroquiDhydrone bv 
bringing together quinone and a chlorinated qninol. The products 
described by Ling and Baker (Trans., 1893, 03, 1314) are mixtures. 

When ^-benzoquinone and chloroquinol are brought together in 
benzene solution, a chloroquinhydrone is first formed, but when this is 
heated with the benzene for some time, reaction takes place, and the 
non chlorinated quinhydrone is formed on cooling. 

Chloro-p-benzoquinone has a pale lemoD-yellow, and not a 
yellowish-red, colour. J, J, g 

Quinonoid Compounds. XXVI. o-Quinonee. Richabd Wili- 
statter and Fritz MOixer (Ber., ,1911, 44, 2171—2181. Compare 
Abstr., 1908, i, 731).— The following substances have been prepared 
in the hope of throwing some light on the conditions of equilibrium of 
the two desmotropic forms of o-benzoquinones. The method is that 
used previously ( loc . eit .) — rapid oxidation of the corresponding catechol 
in dry ether by dry silver oxide in the presence of anhydrous sodium 
sulphate. ,A11 of the quinones form stable, deep red crystals, the 
colourless form being observed only in the case of homo- o-benzoquinone • 
frequently, however, the product of oxidation is obtained in yellow 
crystals, which are probably mixtures of the red and the colourless 
modifications. The red forms are shown to be unimolecular. The 
instability of the colourless forms negatives the suggestion that they 
may be polymerides ; moreover, since they give the reactions of 
quinones, whilst the bimolecular forms described below do not, it is 
justifiable to assume that the colourless forms also are unimolecular. 

The oxidation of homocatechol under the stated conditions yields 
fiomo o-benzoquinone [3 : i-toluquinone], 0!C fi H 3 Me!0. Only occasion- 
ally, by treating the freshly oxidised solution with petroleum and 
cooling rapidly in a fieezing mixture, have colourless crystals been 
observed. Usually, by rapid evaporation of the solvent, yellow 
(mixed) crystals, m. p. 65—67°, are obtained; by recrystallisation 
they yield the deep red form, m. p. 80—84°, which is more stable than 
o-benzoquinone itself. The substance is readily reduced by cold 
saturated sulphurous acid. When exposed to sunlight or warmed in 
ether or acetone, it changes to a bimolecular form, (C 7 H c 0 2 ) 2 , 
yellow, rhombic prisms, m. p. 124—125°, which has not been 
depolymerised. 

i&oHorno-o-benzQquiiiOYie [2 : 3-toluquinor.e\, prepared from 2 : 3-di- 
hydroxytoluene, forms unstable dark red prisms and needles, and 
polymerises, by warming or keeping its ethereal solution, to the 
bimolecular form, m. p. 194 — 195°, yellow, monoclinic prisms and 
plates. 3-Melkoxy -\ : 2-benzoquinone, OIC 6 H 3 (OMe)X), m. p. 115—120°, 
obtained from pyrogallol 1-methyl ether, forms dark red crystals ; the 
stability is such that its solutions in alcohol, water, or dilute sulphuric 
, adtd.ethibjt the reactions of o-quinones. 
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The oxidation of hydroxyquinol by 'silver oxide yields a quinoiie 
#hich is shown to be hydroxy- p ■ benzoquinone by its yellow 
colour, stability, tendency to form a quinhydrone (greenish- 
black prisms), similarity to the long-known . methoxy-p-benzo- 
quinone, and difference from 3-methoxy-o-benzoquinone. It darkens 

120—124°, and is easily reduced to hydroxyquinol. C. S. 

Quinonoid Compounds. XXVII. Chloro-derivativee of Cate- 
rtol and of o-Benzoquinone. Richaed Willstatteb and Hans 
EdUABdMOlleb ( Ber 1911, 44, 2182 — 2191). — Pcratoner states that 
the chlorination of phenols by sulphuryl chloride yields only para- 
substituted derivatives ; with catechol in ether, however, the authors 
get about 1% of the ortho- isomeride, which is separated by its greater 
solubility in benzene and its lower b. p. Pure p-chlorocatechol has 
b. p. 136 — 136*5°/8*5 mm., and a double m. p. It melts at 90—91 ° ; 
after resolidification, it melts at 59 — 61°, again becomes solid, and 
then has'm. p. 90° again. The diacelale has b. p. 145 — 147°/7*5 mm., 
and the dibenzoate has m. p. 96 — 97°. o-Chlorocatechol has b. p. 
110— Ul°/ll mm., and m. p. 46 — 48°; its dibenzoate has m. p. 
108—109° 4 : 5-Dichloroeateehol has m. p. 116 — 117° (Peratoner 

andVitali give 105 — 106°), and forms a dibenzoate , in. p. 140 — 140*5°. 
By treating an alcoholic solution of tetrachlorocatechol with water, a 
Inhydrate , C 6 C1 4 (0H) 2> 3H 2 0, m. p. 94°, is obtained. o-Benzoquinone 
is rapidly dissolved and decolorised by 2% ethereal hydrogen chloride, 
yielding a mixture of o- and yj-chlorocatecbols. A-Chloro-o-benzo- 
quinone, m. p. 78° (decomp.), is obtained from p-chlorocatechol by the 
silver oxide method, and crystallises in red needles, which cannot be 
kept long without decomposing. 3-Chloro-o-benzoquinone, obtained 
by oxidising o-chlorocatechol with silver oxide or lead peroxide, 
forms red prisms, which decompose at about 68°. 4 : §-DicMoro-o- 
bmzoquinone, yellow or yellowish-red prisms and plates, m. p. 94° 
(decomp.), is considerably more stable than the monochlorobenzo^, 
quinones. It forms a quinhydrone, C 22 H 6 0 4 C1 4 , glistening, ' black 
prisms, decomp. 85°, with the corresponding catechol. The mono- 
chloro- and non-halogenated o-benzoquinones do not form quin- 
bydrones. C. S. 


A New Method for Obtaining Acenaphthenequinone from 
Acenaphthene. Abnold Reisskbt (Ber., 1911, 44, 1749—1752). — A 
mixture of two isomeric acenaphthenequinone monoximes (annexed 
/ - \ constitution) is formed when amyl nitrite (4mols.) 

( VCO is added to a boiling amyl-alcoholic solution of 

■ — | acenaphthene while a stream of hydrogen chloride 


( 


C!N*OH is passed through the solution. The amyl alcohol is 
removed by steam distillation, the oximes extracted 
with sodium hydroxide solution, aDd separated by means of their 
different degrees of acidity. The one oxime is insoluble in hot sodium 
carbonate solution, and crystallises from glacial acetic acid in soft, 
faintly yellow crystals, m. p. 207° (decomp.). When the oxime is 
boiled for some time with glacial acid it yields the isomeric 
oxime (Francesconi and Pirazzoli, Abstr., 1903, i, 500), .which has 
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m. p. *220“, but 'then solidifies, and again melts at 2|0— 388°. u, 
quinone can be obtained by hydrolysing the monoxime with 75 <v 
sulphuric acid at 100°. J. J. g. '* 

The Catalysis of Borneol and the Catalytic Hydrogenation 
of Capiphor. Jules Aloy and V. Brcstieb ( Bull . Soc. ckim., 19 u 
[iv], 9, 733 — 73S). — The authors have employed the method of 
Sabatier and Senderens (Abstr., 1905, i, 401) in transforming borneol 
into camphor. The three metals nickel, iron, and copper have been 
tried, copper being the best. The optimum temperature is 300“ 
when the yield is theoretical. Above this temperature, terpene-like 
products are formed. 

The hydrogenation of camphor in the presence of reduced nickel 
was not successful, but in the presence of this metal, eamphoroxitne 
was readily transformed into amineB, the secondary amine pre- 
dominating. W. G. 

Hydrogenation of Carvone. Gustave Vavon ( Compt . retd. 
1911, 153, 68 — 71. Compare this vol., i, 657). — The redaction of 
carvone at the ordinary temperature by hydrogen in presence of 
platinum-black takes place in three stages, corresponding with tie 
formation of carvotanacetone, tetrahydrocarvone, and carvomenthol. 
This furnishes the moat convenient method for preparing d- carvo- 
tanacetone; the product has b. p. 227 — 228°, D‘, ! 0'937, 14817, 

[a] D 59'8°. The final stage of the reduction takes place with greater 
difficulty. W. O. IV. 

Specific Kotatory Power of Camphor in Acetone Solution. 
H. Malosse (Compt. rend., 1911, 153, 56 — 57). — The specific rotation 
of camphor in acetone at different temperatures and concentrations is 
shown in a tabular statement. The results have been plotted in the 
form of a curve, and the equations to the different parts of the curve 
calculated. W. O. W, 

The Isomeric Tanacetyl Alcohols. Vincenzo Paolini (Mti 
R. Accad. Lincei, 1911, [v], 20, i, 765 — 769). — By recrystallisation 
of the hydrogen phthalates of the mixture of alcohols obtained 
by reduction of tanacetone from the natural oil, and subsequent 
saponification, the author has isolated a pure d-tanacetyl alcohol, and 
has obtained indications of the presence of the corresponding 7-compound 
in the mother liquor, It. V. S. 

Some Derivatives of d-Tanacetyl Alcohol. Vincenzo 
Paolini (AtU R. Accad. Lincei, 1911, [v], 20, i, 769 — 772).— 
The tanacetyl alcohol employed had b. p. 206 — 209°, D 20 0*925, 
1-4635, [a]„ 69*49°. This was dissolved in light petroleum and treated 
with sodium, and the sodium derivative produced was added to the calcu- 
lated quantity of phthalic anhydride in light petroleum. The product 
is a mixture of soveral esters, from which by repeated crystallisation 
a pure lanacelyl hydrogen phthalate , C I 8 H 22 0 4 , was obtained in tufts of 
colourless needles, m. p. 120°, [a]„ + 91 '27°. Its sillier salt, C 18 H 2 j0 4 Ag, 
has m, p. ^ 7 - 86 °. The^cofcium salt, (C 18 H 31 0 4 ) 2 Ca, was also prepared. 
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The ibycMii* -has m. p. 177 178 , 

: - gg.yg 0 , * ;• 

when the phthalate is saponified with alcoholic potassium hydroxide, 
, ..naatvl alcohol (fl-thujyl alcohol) is obtained. It is an oily liquid, 
J 206°, BO-9229, n'£ 14625, [o] D 114-67°. When treated with 
"odium and phthalic anhydride it regenerates the above-mentioned 
8 hthalate, and if it is oxidised with chromic acid it yields a ketone, 
the semicarbazone of which haB all the properties of Wallach’s 
g-tanacetonesemicarbazone (Abstr., 1905, i, 147). R. V. S. 


Isoprene from Terpene Hydrocarbons. Hermann Staddinoeh 
SD( j Helmut W; Kleveb {Btr., 1911, 44, 2212— 2215).— By passing 
the vapour of turpentine through an iron tube at a dark red heat, 
Tilden obtained a small yield of isoprene, the chief products being 
hydrocarbons of high b. p, (Trans., 1879, 46, 417). The yield of 
isoprene is materially increased by working under diminished pressure, 
but it can be obtained in 60% yield by passing the vapour of 
dipentene or limonene, under 20 — 30 mm. or better still 2 3 mm., 
over an electrically heated platinum spiral. The isoprene thus 
obtained is almost pure, and contains very little trimethylethylene ; 
the by-products are gaseous substances (olefines and acetylenes) and 
hydrocarbons, b. p. 100—150°. Terpinolene, terpinene, and camphene 
give little or no isoprene under these conditions. C. 8. 

woCamphane. Peter Lipp (Annalcn, 1911, 382, 265—305).— 
Camphene has been reduced under varying conditions, and the satur- 
ated, dicyclic hydrocarbons, C,„H 16 , obtained were oxidised in different 
ways. The symmetrical, saturated cyclic hydrocarbon corresponding 
with bornylene should be termed bornylane, but as the name 
camphane has been generally used in chemical literature for this 
compound, the term is retained and the unsymmetrical, saturated 
isomeride is termed tsocamphane (compare Semmler, Die Aetherwcho 
Otic, 1906, ii, 62). 

Technical camphene obtained from pmene hydrochloride was purified 
by distillation, and the middle fraction, b. p. 155-5 — 157°/723 mm., 
after four crystallisations from aqueous alcohol had m. p. 45 and 
[a]J - 1894°. The hydrocarbon was not affected when treated with 
sodium and boiling ethyl alcohol, but was reduced by Sabatier and 
Senderens' method, using finely-divided nickel distributed over a 
pumice surface and kept at 170—190°. After a mixture of hydrogen 
and the vapour of the hydrocarbon had been passed through the tube 
three times, the product did not decolorise a chloroform solution of 
bromine. The product consisted of a mixture of an oily and a solid 
hydrocarbon. The liquid isocainphane is formed in small quantities only, 
and is probably the reduction product of an impurity (Aschan's 
pinolene) present in the camphene, as it dpes not appear to be formed 
when pure camphene, prepared from isoborneol, is used. It has b. p. 
160—162°, [a]l? +1-15° in 10% methyl-alcoholic solution, D 20 0-8524, 
and 1-45733. The solid isomeride crystallises from methyl 
alcohol in fern-like masses resembling camphene or ammonium 
chloride ; it has m. ’p. 65—67° after repeated crystallisation, aDd is 
practically inactive. A specimen obtained from pure camphene from 
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woborneol had m. jf. 61*5—63°. The reduction of inactive Camphene 
by Fokm’p method (Zeitsch. angew, Chem., 1909, 22, 1496) in ethereal 
’' solution and in presence of platinum sponge gave a product with 
$ ; b. p. 164°/7!3 mm. and m. p. 63—64*5° (corr.). A specimen of 
^7-camphene with [a]}? ~80’7° and m, p. 44 — 44*5° when reduced in a 

similar manner had b. p. 166 — 166*5° (corr.)/750 mm. and m. p. 62 63° 

' (corr.) after five crystallisations. The solid wocamphane has the con. 
sistency of paraffin wax, and in appearance closely resembles camphene • 
its odour is not quite so pronounced, and it is extremely volatile even 
„ at the ordinary temperature. It forms an exception to the generalisa- 
tion that a saturated compound has a lower b. p. than its unsaturated 
analogue. It has Df 0 82757, n c 1*43982, % 1*44186, and n Q 1*45239 
»'• at 67°. 

Attempts made to reduce isocamphane by means of hydriodic acid 
and iodine under pressure were unsuccessful; after five hours at 
240 — 250° an isomeric hydrocarbon, C 10 H 18 , with b. p. 157 '5 — 160-5° 
Df 0-8344, was obtained, but this was not homogeneous. 

The contradictory statements of Zelinsky (/. Ruse. Pkys. Chem. 
Soc., 1904, 30, 768) and Sabatier and Senderens (Abstr., 1901, i, 159; 
comparo Henderson and Pollock, Trans., 1910, 97, 1620) are probably 
due to the fact that Sabatier and Senderens used an impure specimen 
of camphene and obtained on reduction a solution of solid wocamphane 
in the liquid isomeride. 

Contrary to Sabatier’s statement, isocamphane is comparatively 
stable towards oxidising agents. It is most readily oxidised by adding 
powdered permanganate to a warm 50% acetic acid solution of the 
hydrocarbon. Among the products are unaltered hydrocarbon (60%), 
a product containing oxygen and with an odour of camphor, a mixture 
of camphenilone and camphenilanaldehyde, together with cam- 
phenilanic acid and wocamphenilanic acid (Bredt and Jagelki, Abstr,, 
1900, i, 134). A mixture of the calcium salts of the two acids is less 
soluble in hot than in cold water, although each salt independently 
is more soluble. Camphenilanaldehyde8emicarbazone } 
crystallises from dilute alcohol in colourless plates, m. p. 200° 
(decomp.). 

When isocamphane is oxidised with nitric acid (D 1'4) for 
8*5 hours at 100° under pressure, the products are camphene 
nitrosite, camphenil nitrite, and camphenilone (compare Jagelki, 
Abstr., 1899, i, 627), together with resinous compounds. 

When the hydrocarbon is boiled for twelve hours with the nitric 
acid the same products are obtained, and in addition tsocamphoronic 
acid and carboxyopocamphoric acid (camphoic acid : Marsh and 
Gardner, Trans., 1896, 69, 74). The normal ammonium salt of the 
latter acid has m. p. 213 — 214° (decomp.) (Marsh and Gardner, 

. 198—199°). 

The formation of camphenilanic acid and its isomeride indicates 
CH *CH*CMe isocam phane and camphene have the same 

I 2 | | 8 riDg system, and the annexed structural formula is 

CH 2 j accepted. The formation of camphoic acid from 
GH *CH*CHMe hydrocarbon must be accompanied by molecular 
2 . rearrangement. 
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Tbe for woeimpk&ne observed by V&von (A.bstr., 1910, 

i 52) is progafjy due to the presence of camphane. J. J. S. 

‘ " >t ‘ 

Constituents of Ethereal Oils. I. Identity of the 
Aliphatic Terpene from Oil of Hops with Myrcene. II. 
Methyl Esters of Dicarboxylic Acids. III. Preparation of 
isoBornylformate. Friedrich W. Semmler and Erwin W. Mayer 
(&r„ 1911,44, 2009— 2012).— I. Chapman (Trans,, 1903, 83, 505) 
has suggested the identity of the aliphatic terpene, C I0 H 1( ., from oil 
of hops with myrcene. A colourless, mobile, almost odourless oil is 
now obtained from oil of hops, b. p. 62— 63°/17 mm., D 20 07937, 

14716. On reduction, a compound identical with dihydromyreene 
is obtained, characterised by the crystalline tetrabromide, m. p. 87°. 
On heating with sulphuric and acetic acids, myrcenol, C 10 H 18 O, is 
formed from tbe hop oil terpene. 

II Methyl isofenchonecarboxylate , C 12 H 20 O 4 , has b. p. 131 — 132°/ 
14 mm., D 20 1*0515, n D 1*4540. 

Methyl camphorate has b. p. 137 — 139°/14 mm. (Briihl and 
Braunschweig give I55°/I5 mm). 

Methyl a-tanacetogencarboxylate , C 12 H 2() 0 4 , has b. p. 129 — 130°/ 
15-5 mm., Dg 1*0525, n D 1*451. 

Methyl ft-methyladipate has b. p. 122 — 122 *5°/ 1 8 mm,, D 20 1*0372, 
n D 1*4336. 

HI. Campheue when boiled with formic acid yields wobornyl- 
formate, C n H M 0„ b. p. 91 — 93°/ll mm., I) 20 1*005, »„ P4726. 

E. F. A. 

Dimethyldipentene Produced by the Dry Distillation of 
Dimethylcaoutchouc. A. H. Richard (Compt. rend., 1911, 153, 
116—120). — Couturier’s /Sy-dimethyl-A^-butadiene behaves, during 
its polymerisation, exactly like its lower homologue, isoprene. When 
submitted to the prolonged action of diffused light, it changes into 
a viscous, bimolecular form, and finally into a white mass having, in 
physical and chemical properties, a close resemblance to natural 
rubber. When polymerised by heating at about 150° for some thirty 
hours, dimethylbutadieno is converted into a viscous liquid, which is 
separated by distillation with steam into unchanged hydrocarbon and 
the polymerised product, homocaoutchouc ; however long the heating, 
the reaction seems to be reversible. 

By dry distillation, homocaoutchouc yields : (i) /3y- dimethyl- A a v- 
butadiene, b. p. 69 — 70°; (ii) a sesquihomolerpene, ^18^S0» k p. 
175 — 180°/22 mm., D° 0*912; (iii) polyhomoterpenes of higher b. p.; 
(iv) a homoterpene, C 12 H 20 , b. p. 205° or 97 — 98°/22 mm, D° 0*872. 
The last hydrocarbon should, from analogy to the production of 
dipentene from isoprene, be dimethyldipentene , 

CH 2 :CMo-CMe<^(™ e >CMe. 

Its molecular refraction, calculated from Df 0 85322 and n D 1 *47786, 
agrees well with the formula C l2 ti 20 .- 2 . The substance forms a 
viscous tetrabromide and a hydrochtoronitrotochloride , 
C 13 H 20 ,NOC1,HC1, 
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a yellow powder, aecomp. loir, ana oy reauuwou wiw, uyurogen and 
pktimim-black yields a hydrocarbon, C. 3 1I 33 , b, p. 93—95°/20 n.’ij 
Df 0-842S07, anin D 1-46635. • ' " C.S. 


Constitution of Nitro-oompounds Obtained by the Action of 
Nitric Acid on Aloina. Euqene Ltas (Compt. rend., 1911..153, 

114 — 116) The author has shown previously that barbaloin and 

Mebarbaloin are converted by nitric acid into a tetranitroaloemodin 
which yields chrysammic aeid and 2:4: 6-trinitro-m-hydroxybenzoic 
acid by further treatment with nitric acid. Experiments are described 
now to prove that the trinitro-m-hydroxybenzoic aoid is formed, not 
independently of the tetranitroaloemodin, but at the expense of 
some of the chrysammic acid. Assuming that Robinson and Simonson's 
constitution (Trans., 1909, 95, 1088) of the latter is correct, and 
remembering that, the majority of the compounds obtained from the 
aloins are derivatives of (8-methylanthra- 
m quinone, it follows , that tetranitro- 

aloemodin must be represented by the 
annexed constitution. Since the aloins 
are glucosides of aloemodin and d-arab- 
inose, the author is of opinion that the 
arabinose molecule is attached to the phenolic hydroxyl group in 
position 1 in barbaloin, and to the phenolic hydroxyl group in position 
8 in tsobarbaloin. C. S, 


OH CO 

nq/'V'V' 


V 


r , ,N0 2 

AA>'«" 

NO, CO NO a 


Glucosides from the Leaves of Digitalis purpurea. F. Kmrr 
[Schweiz. Wochensch. Ckem. Pha/rm., 1911, Nos. 12,13, 17; Reprint, 
9 pp.). — Gitalin, m. p. 150 — 155°, obtained from the cold aqueous 
extract of Digitalis leaves by means of chloroform, is a white, 
amorphous glucoside of neutral reaction, which is soluble in 600 parts 
of cold water. It is soluble in most of the usual solvents, but the 
solution 8 decompose more or less quickly. By the addition of water 
to its alcoholic solution, the glucoside' is converted into crystalline 
gitalin hydrate , m. p. 75°, which is soluble in about 3000 parts of water. 

The decomposition of gitalin in solution is accomplished best by the 
evaporation of an alcoholic solution in a vacuum, whereby anhydro- 
gitalin , m. p. 255°, a crystalline glucoside quite insoluble in water, is 
obtained. Anhydrogitalin is hydrolysed by alcohol and 10% hydro- 
chloric acid on the water-bath, yielding anhydrogitaligenvi , m. p. 119° 
(which closely resembles anhydrodigitoxigenin), and two sugars, 
Kiliani’s digitoxose and another, which is not crystallisable. 

The literature of digitoxin is very confused. The digitoxin obtained 
by Keller is claimed by Burmann to be identical with his ^-digitoxin 
(which appears to be identical with gitalin). This cannot be so, because 
Keller’s digitoxin is insoluble in water. The author states that gitalin, 
in the form of its hydrate or of anhydrogitalin, is the chief constituent, 
not only of Keller’s, but of all commercial, digitoxins. 

Digit&linum verum was obtained by Kiliani from the seeds of 
Digitaiinwn germanicum ; it is also present in minute amount in the 
leaves. 

Confusion has also arisen in the literature from the fact that the 
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name digitoniii is given to two substances, Schmiedeberg’s amorphous 
glucoside, and Kiliani’s crystalline? inactive glucoside. The author 
retains the name for the latter, and calls* the former digitsaponin. 
From the dilute alcoholic extract of digitalis leaves he obtained an 
inactive glucoside, m. p. 265° (decomp.), which he regarded at first 
as identical with digitonin ; a direct comparison of the two substances, 
however, shows that they differ in many important properties. By 
hydrolysis digitsaponin yields amorphous sapogenins and two sugars, 
one of which is a pentose, the other dextrose. C. S. 

Phloridzin- and Phloretin-glycuronic Acids. Jos. Schuller 
(ZcilBch. Biol., 1911, 38, 274— 308). -See this vol., ii, 814. 

Action of Light of Mercury Lamp on Solutions of Chloro- 
phyll. Henri Bierry and J. Larguier des Bancels (Compt. rend., 
1911, 153, 124 — 125). — Alcoholic solutions of chlorophyll (from 
spinach) in quartz vessels are exposed to the light of two mercury 
vapour lamps for twenty-four to forty-eight hours. The solutions 
become faintly yellow, and no longer show the absorption bands 
characteristic of chlorophyll. Tests for urobilinogen were applied, 
with positive results. A benzene solution of chlorophyll becomes 
colourless under the same conditions, but does not show the colour 
reactions of urobilinogen. C. S. 

Chemical Nature of a//o-Chlorophyll. Leon Marchlewski and 
J. Marszalek ( Ber ., 1911, 44, 1705—1708. Compare Malarski and 
Marchlewski, Abstr., 1910, i, 692).— af/o-Chlorophyllan can be ob- 
tained in appreciable amounts from maple leaves : thus, 20 grams of 
crude chlorophyllan gave 5‘76 grams of the o^o-compound. The com- 
pound contains 3% of methoxyl, and prolonged treatment with zinc 
hydroxide tends to diminish the percentage; it also yields 31 '8% of 
phytol, and when heated at 105° its properties change. The allo- 
chlorophyllanic acids, obtained by.hydrolysing the product dried at 
105 u , are insoluble in ether. The acids have a cherry-red colour, 
whilst chlorophyllanic acids are olive-green. 

With zinc acetate, aWo-chlorophyllan yields a zinc derivative, zinc 
a//o-chlorophyll, similar to zinc chlorophyll, but with a different 
absorption spectrum. It is questionable whether a^o-chlorophyll yields 
phylloporphyrin, but it is suggested that it contains two carboxyl 
groups, one present as methyl, and the other as phytyl, ester. 

J. J. S. 

The Chlorophyll Group. X. Pbylloh semin. II. Leon 
Marchlewski and J. Kobel ( Bioc/iem . Zeitsch., 1911, 34, 275 — 279). 
— Phyllohsemin was prepared by treatment of phylloporphyrin in 
warm acetic acid saturated with sodium chloride with permanganate. 
The substance which separated, after washing free from excess of 
sodium chloride and iron salt, was recrystallised by Schalfeeff’s 
method, that is, by dissolving in chloroform containing quinine, 
throwing the solution into acetic acid saturated with sodium chloride 
and kept at 90°, and allowing the mixture to cool. The measurement 

3/2 
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m ^ ^ ) binds and other properties showed C>^Sed:jiinilarity 

jet ween, this preparation and the*blood-hremin, ' . S. B. g, 

*'Y- • . • • 

Quinonoid Compounds. XXV. Aniline Black. V. Richard 
Willstatter and Carl Cramer (Btr., 1911, 44, 2162 — 2171. 
Compare Abstr., *1909, i, 535, 975).— A criticism of Green and 
Woodhe&d’s paper (Trans., 1910, 97, 2388). These, authors agree 
with Willstatter and Dorogi ( loc . dt.) that the oxidation products 
of aniline are derivatives of the leueo-base, 

NHPh-fCen^XHJe-CeH/NHj, 

but dispute most of their other statements. The chief cause of 
Green and Woodhead’s diverging views which the authors consider 
erroneous, is the fact that the substance which they, have regarded as 
the leuco-base, C ia H„N s , and have obtained by reducing emeraldine 
with titanium trichloride, is in reality the monoquinonoid black, ' 
n H<0 N 8 . The real facta are as follows: Monoquinonoid black, 
C 48 H 40 N 8 , is obtained by reducing triquinonoid black (emeraldine) 
with titanium trichloride in the cold, or, better, with phenylhydrazine 
at 100°. Diquinonoid black, is easily obtained pure by 

the spontaneous oxidation of monoquinonoid black or of the leuco- 
base in the air. Triquinonoid black (emeraldine), C 4B H 86 N g , is obtained 
by oxidising an excess of aniline salt with dichromate, persulphate, 
chlorate, or other agents. Tetraquinonoid black (nigraniline), 
C « H S4 N 9< is obtained best by oxidising triquinonoid black with 
hydrogen peroxide. (By oxidation with dlchromate or persulphate, 
an oxygenated pentaquinonoid black, C 4g H 83 ON 7 , stable to sulphurous 
acid -is obtained.) All these quinonoid blacks yield the first- 
mentioned monoquinonoid black by oxidation by Knecht s titanium 
trichloride process, in the cold or at 90°. The true leuco-base, 
C H 4 ,N s , is obtained by treating any of these blacks with phenyl 
hydrazine at 150°. (A black which contains iron in its ash must 
be first boiled with 2A r -sulphuric acid, otherwise the reaction with 
phenylhydrazine above 100° proceeds explosively.) 

Green and Woodhead state that the salts of nigraniline arc very 
unstable, changing slowly in the cold, rapidly by warming, to 
emeraldine and ju-benzoquinone, On the contrary, tho authors find 
that the only change produced by 17% sulphuric acid at 200° is the 
quantitative hydrolysis of one quinoneimine group. 

Green and Woodhead also state that the emeraldine and nigraniline 
dissolve easily and completely in 80% acetic acid or in 60% formic 
acid.' This, again, is incorrect ; only suspensions are obtained. , 
* C. S. 


Action of Oxidising Agents on iroPyromucic Acid. 
Dialdehydes of Dibromomaleic and Bromohydroxymaleic 
Acids. G. Chavanne (Compt. rend., 1911, 153, 185—188*). — Thecou- 
stitution of isopyromucic acid previously determined by the author 
(Abstr., 1905, i, 77), and confirmed by Blaise and Gault (Abstr., 1909, 
i, 134), is supported by a study of the products of oxidation. . Moe 
oxidising agents act too energetically, but hydrogen peroxide in 
* and Bull. Soc. chim. Belg., 1911, 25, 264 — 279. 
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1 _ at the ordinary tempeAturo product* maleic acid' 

Lrbon dioxide, and a little formic acid. ' ' ‘j 

j. jj &8 boen shown (foe. ctf.) that the action of bromine and water 
uouvromucic acid yields, under apparently identical conditions, 
Sher a substance, CjH 4 0 4 B r4> decomp. 104-105°, or a substance, 
r fl 0 Br m. p. 34°. These substances can now be obtained at will. 
ViBromopyromucic acid forms with bromine an additive compound, 
OH 0 Br , large prisms, m. p. 88—89°, which is decomposed by ice 
ater * yielding hydrogen bromide and the substance C 5 H 4 0 4 Br 2 
nteviously described (it decomposes at 175° when pure). AU 
attempt* to obtain the substance C 4 H ! 0 2 Br„ from the substance 
0 H 0 Br have failed. However, by dissolving the additive com- 
nound *C,H,0 8 Br s in bromine (1 mol.) and adding the solution to a 
little water at the ordinary temperature, the substance C t H 8 0 ? Br 2 , 
p 34°, is obtained in good yield. There is no doubt that it is 
dibroiuonialeic dialdehyde, because: (i) by oxidation with bromine 
sn d water under suitable conditions it gives an almost theoretical 
yield of bromomucic acid, and (ii) when heated with a large excess of 
water it dacomposes into hydrogen bromide and a substance, C 4 H 3 O s Br, 
p g3_83'5°, which has acidic properties, forms an acetyl derivative, 

j,' _ U8 120°/1'5 mm., semicarbazone, decomp. 198°, phmyl- 

liydrazme, decomp. 1 26—126-5°, and trioxime, decomp. 94—95°, reduces 
ammoniacal silver nitrate, gives Schiff’s test, and ie oxidised by 
bromine and water chiefly to bromomucic acid. The substance, 
therefore is a-bromo-8-hydroxymaleic dialdehyde, which reacts in the 
tautomeric forms : CHO-C(OH)lCBr-CHO and CHO-CO-CHBrCHO. 

c. s. 


Action of Halogen Acids on Hydroxyarylxanthenols. 
Moses Gomberu and C. J. West (J. Atner. Ghem. Soc., 1911, 33, 

1211 1213). — Many investigators have examined the action of acids 

on hydroxyarylxanthenols, and leport generally that coloured oxonium 
salts are formed. The authors have made a systematic study of the 
reaction (as an introduction to the study of the constitutions of 
fluoran, fluorescein, etc.), and find that, in general, hydroxy- and 
methoxy-xanthenols yield colourless carbinol chlorides, which tauto- 
merise with extreme readiness to coloured quinocarbonium salts in 
the presence of excess of acid (compare Gomberg and Cooe, Abstr., 
1910, i, 55, 869). When one' of the two phenyl groups in the 
xanthone ring contains a hydroxyl group in the para-position to the 
carbinol carbon atom, the colourless carbinol halide changes 
spontaneously, even in the absence of excess of acid, to the coloured 
quinocarbonium salt. Full information is promised in a later paper. 

Tetrachlorogallein and Some of its Derivatives. II. 
William R. Orndorff and T. G. Delbbidge (Amtr. Chem. J„ 1911, 
48, 1-65. Compare Abstr., 1909, i, 733).— A more convenient 
method of preparing the coloured tetrachlorogallein hydrate is 
described, iu which tetrachloropbthalic acid, pyrogallol, and zinc 
chloride are heated at 200° in a current of carbon dioxide. 

The authors have extended their investigations of the ‘coloured 
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and the colourless derivatives of tetrachlorogallein by the isolation 
of a colourless tetrachlorogallein hydrate, a colourless tetrachloro- 
galleincarbinolcarboxylic acid, and two colourless solvates, the 
diacetonate and the etherate. All colourless derivatives receive a 
lactonoid constitution, whilst the coloured compounds are represented 
as'quinonoid. 

Colourless tetrachlorogallein hydrate, C 2(> H 8 0 7 CI 4 ,H 2 0, is obtained 
by adding water to an acetone solution of the red hydrate, and passing 
moist carbon dioxide through the solution ; after several days the 
colourless hydrate crystallises in triclinic needles. Chemically its 
behaviour is almost identical with that of the red hydrate. It loses 
H 2 0 at 157°, and forms tetrachlorogallein. Both hydrates react with 
dry ammonia to form the same bluish-black tetra-ammonium salt as 
does tetrachlorogallein itself, but whilst the red hydrate absorbs 
hydrogen chloride to form a red hydrochloride , C 20 H g O 7 Ci 4 ,HCl,H 2 0 l 
without los8 of water, the colourless hydrate slowly absorbs hydrogen 
chloride aud also loses 1 mol. H 2 0, yielding the red hydrochloride, 
C 20 H 8 O 7 Cl 4 ,HCI, identical with that produced from tetrachlorogallein 
iJ.oc.cit.). This difference in behaviour strikingly confirms the 
constitutions ascribed to the two hydrates : 


OH 

H 0 /~\ /°( 0II ) 2 

MU \_ / 0 I Cl 

< >'-< > 

H0( ) 0101 

Oil 


Colourless hydrate. 


OH 

ho/ \ C (° H >a 

n/ \rj / \r 

HU \_/ 

// 

0 

Coloured hydrate. 


Tetrachlorogallein diacetonate, C 20 H 8 O 7 CI 4 ,2C 3 H 6 O, separates in 
almost colourless crystals from a solution of tetrachlorogallein in dry 
acetone. It loses acetone in a 


vacuum over phosphoric oxide, 
gradually becoming intensely red, 
and finally, after being heated at 
157° in carbon dioxide, colourless 
again, yielding tetrachlorogallein ; 
the colour is most intense when 
the composition of the decomposing 
diacetonate, corresponds with the 
formula C 20 H 8 O 7 Cl 4 ,C s H e O. In 
the air the diacetonate loses its 
acetone and takes up rather more than one molecule of water to 
form a mixture of 'red tetrachlorogallein hydrate with a little of the 
carbinolcarboxylic acid (see below). The behaviour of the diacetonate 
accords with the annexed constitution. 

TetracJdorogalleincarbinolcarboxylic acid, C 20 H ]0 O 8 Cl 4 ,H 2 O, is obtained 
as a white precipitate by adding a cold acetone solution of the 
preceding diacetonate (or of either of the hydrates or of anhydrous 


OH 0 OHO 

TW)/ \/\^ 

H0 I i II 
\/\/\^ 
c 

i 

• Cl/Z C(OH)<?>CMe, 

cil^jci ^ 

til 
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tetrachlorogallein itself) to a large excqfca of cold acidified water, 
the substance loses H 4 0 at 157°, yielding the colourless, anhydrous 
car binol6arboxyliG acid (annexed constitution), which differs from 
the isomeric red hydrate in that it does 

HO __q OH not lose more water even at 203°. 

/\/ \/\ However, it combines very easily with 


HO; 


i i 


ci/Nco,h 

cil^ci 

a 


|0H hydrogen chloride in the cold, forming 


a red hydrochloride (probably the hydro- 
chloride obtained from the red tetra- 
chlorogallein hydrate, since it loses 
water and hydrogen chloride at 157°, 
yielding tefcrachlorogallein), and with 
dry ammonia, forming by loss of water 
the bluish-black fcetra-ammonium salt 
I above. This confirms Baeyer’s statements that all carbinols 
are colourless, and that colour only appears in consequence of loss of 
water. 

Attempts to crystallise tetrachlorogalleinearbinolcarboxylic acid 
rive a mixture of the colourless and the coloured tetrachlorogallein 
hydrates ; also the action of acetic anhydride produces the colourless 
tetrachlorogallein tetra-acetate, thus showing that the elimination of 
water from the carbinol acid does not necessarily give a coloured 
compound. 

When tetrachlorogallein diacetonate is 
shaken with dry ether and filtered, ■ the 
filtrate yields a colourless etherate , 
C 20 H 8 O.Cl ( ,C 4 H, 0 O, 

which loses ether extremely easily, and at 
157° in carbon dioxide yields a mixture of 
/\ \ OFt e< * ua ^ P arts tetrac hlo r ogallein an d its car- 
Clf i 2 binolcar boxy lie acid. The etherate becomes 

Clk im ^ pi°k i Q air, owing to its conversion, by 
absorption of water and loss of ether, into 
colourless tetrachlorogallein hydrate, the 
carbinolcarboxylic acid, and a little of the coloured hydrate. The 
etherate is given the annexed constitution. C. S. 


HO; 


OH 0 OH 

/yy\)H 
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Ox 
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'‘\/ci 

Cl 


New Synthesis of Trihydroxytbioxanthonea. Fritz Ullmann 
and Masuo Sone ( Ber ., 1911, 44. 2146 — 2148).— When warmed 
gently with concentrated sulphuric acid, aromatic mercaptans and 
gallic acid readily condense to form trihydroxythioxanthones. Gallic 
acid and phenyl mercaptan yield Davis and Smiles’ 2:3: 4-trihydroxy- 
thioxanthone (Trans,, 1910, 97, 1290), the trimethyl ether of which 
has m. p. 153—— 154°. Gallic acid and y>~tolyl mercaptan yield 2:3:4- 

trihydroxy-7-methylthioxanthonc, C 6 H g Me<C^^>C 6 H(OH) 3 , yellow 

needles, darkening above 240°. It forms a reddish-brown solution 
in dilute alkalis, an orange solution with a faint green fluorescence in 
concentrated sulphuric acid, and yields with methyl sulphate and 
potassium hydroxide a trimethyl ether, yellow needles, m. p. 135°. 

C. S. 



'Oiythiophens. MadSEe LarfkS (Compi. renii, 1911, 153 

'3— 76).— When thiophenes boiled with hydrogen peroxide (6 13 

rola.) two substances are obtained, and may be separated by fraction- 
it ion. DioxytMophen, C,H 4 0 2 S, has b. p. about 130°, D® 1'26; ittra- 
txythiophm, C,H 4 0 4 S, has b, p. 168 — 160“, D® 1-43. The compounds 
doMly* resemble one another, and show no phenolic properties ; they 
ire colourless liquids with an agreeable odour, unaltered by treatment 
with sodium, alkali hydroxide, or phenylhydraiine. Nitric or 
sulphuric acid brings about profound decomposition on boiling. 
With concentrated sulphuric aeid and isatin, they develop a green 
coloration, destroyed by excess of water. Tetraoxythiophen forms an 
octalromide, C 4 0 4 SBr g , m. p. 65 — 66°, by addition and substitution • 
[he existence of this compound indicates that the oxygen in- the 
original substance is united to sulphur. 

When the amount of active oxygen in the hydrogen peroxide 
corresponds with less than 15 grams per gram of thiophen, a brown 
substance is formed, soluble in alkalis. It appears to be a mixtuie, 
and under some conditions approximates in composition to the formula 

(C 4 HjOS)„. w. 0. w. 

Action of Carbon Disulphide and Potassium Hydroxide 
on p-Tolyl Methyl Ketone and a- Thienyl Methyl Ketone. 
C. Kjelbbr and A. Schwarz (Ber., 1911, 44, 1693—1700. Compare 
Abetr., 1892, 340, 1127 ; 1904, i, 610 ; 1905, i, 810 ; 1909, i, 46, 47). 
— p-Tolyl methyl ketone and a-thienyl methyl ketone react with carbon 
disulphide and alkali in much the same manner as acetophenone 
(Abstr., 1910, i, 390), the products having the characteristics of thiols. 

The compoMud, CjjHuOSjsCjHjMe’CO’CHI^SHJj, obtained from 
p-tolyl methyl ketone, carbon disulphide, finely-powdered potassium 
hydroxide, and two drops of water by heating on the water-bath and 
then cooling rapidly, crystallises from light petroleum in glistening, 
yellow plates, m. p. 84—85°. Carbon dioxide precipilates it from 
solutions of its alkali salts. The dimethyl ether, C 15 H 14 OS s , forms 
pale yellow, glistening needles, m. p. 104 — 105°; the dibenzyl ether , 
broad, yellow needles, m. p. 111'5 — 112-5°, and the 
dibenzoyl ^derivative, C 24 H 18 0 3 S 2 , pale yellow crystals, m. p. 125°. 
When heated for four hours at 125° with 0’5A T -alcoholic potassium 
hydroxide, the product yields hydrogen sulphide and p-toluic acid. 
Alcoholic ammonia at 140° yields ammonium thiocyanate and p-tolyl 
methyl ketone, and alcoholic hydrochloric acid at 125° yields ethyl 
mercaptan and p-tolyl methyl ketoDe. When heated on the water-bath 
with aniline, the product yields a compound, 

C 6 H 4 Me-CO-CH:C(8H)-NHPh (!), 

which crystallises from light petroleum in needles, m. p. 80-5 — 81-5°, 
and is readily soluble in alkalis. After prolonged heating with 
aniline, a compound, crystallising in red needles, m. p. 192-5 — 193°, is 
formed (N = 8-28%). 

Th e product, C 7 H 0 OS 3 , obtained from a-thienyl methyl ketone, crystal- 
lises from light petroleum in yellow plates, m. p. 90 — 91°. The 
dimethyl ether, C 9 H 10 OS s , forms compact, yellow needles, m. p. 96-5°, 
and the dibenzoyl derivative, C 21 II 14 0,,Sj, slender, felted, yellow needles, 
m. p. 118-5°. Its behaviour towards alcoholic solutions of potassium 



hydroxidV& T ? 5n ° D * a > and hydrochloric acid is exactly analegotiq to 
t he behavidtir of the product from p-tolyl'methy I ketone with these 

reagents. , 

The ethylene ether of the product previously described (Abstr., 1910, 

i 391)* COPh*CH!C<^g ^ 2 , crystallises from light petroleum in 

long, pale yellow needles, m. p. 80°. Its solution in concentrated 
nitric acid baa a blue to cherry-red colour, and that in concentrated 
sulphuric acid a deep yellow colour. When reduced with zinc dust 
and sodium hydroxide solution, the ether yields propiophenone, detected 
by means of its semicarbazone and ethylene mercaptan, 

; COPh-CH:CS 2 C 2 H 4 + 6H= COPh’CHgMe + C 2 H 4 (SH) 2 . 

The propylene ether, OOPh'CHICS 3 C a H 6 , m. p, 52 — 53°, is reduced in 
an exactly similar manner, and these reactions are used as an argu- 
ment in favour of the unsaturated dithiol structure previously given 
to the condensation product from acetophenone. J. J. S. 

Cinchona Alkaloids. XIII. Fluorescence Phenomena with 
Cinchona Alkaloids. Paul Babe and Oswald Mabschall (Annalen, 
1911, 382, 360 — 364. Compare Stokes, Jahresher 1864, 100). — The 
phenomena of fluorescence of cinchona alkaloids have been examined 
qualitatively in order to establish relationships between constitution 
and fluorescence. The experiments were made with sunlight, light 
from a uviol lamp, and the ultra-violet rays from an arc lamp. The 
general method adopted was similar to that used by Tswett (Abstr., 
1901, ii, 298; compare also Stobbe, ibid., 1909, ii, 28*2). 

The results show that slight differences in arrangement of the atoms t 
within the molecule, as exemplified by cases of stereoisomerism, pro- 
duce an appreciable effect on the fluorescence ; the examples quoted 
are the following pairs of substances, which were examined in the solid 
form by filtered ultra-violet light : cinchonine, blue ; cinchonidine, 
pale blue; quinine, intense blue; quinidine, light blue ; quinine hydro- 
chloride, intense blue ; quinidine hydrochloride, yellowish-red ; deoxy- 
qninine, reddish-blue ; deoxyquinidine, sky-blue. 

In all cases the fluorescence is more pronounced when working with 
ultra-violet light than with sunlight ; the quality and intensity of the 
fluorescence varies with the solvent, but no generalisations can be 
drawn between the two. When water is added gradually to an 
alcoholic solution, it frequently first produces an increase and 
ultimately a diminution of the fluorescence. 

With quinine salts an important factor is the acid with which the 
base is combined; thus, when (H gram of the base is dissolved in 
20 c.c. of 0'liV-acid, the following results are obtained : sulphuric, 
nitric, phosphoric, hydrofluoric, and trichloroacetic give strongly fluores- 
cent solutions, tartaric and acetic moderately strongly fluorescent, 
and the halogen hydracids very feebly fluorescent solutions. 

J. J. S. 

Cinchona Alkaloids. XIV. Decomposition of Oximino- 
quinotoxine. Paul PiAbe and Ernst Milarch (Annalen, 1911, 382, 
365—368. Compare Babe and Ackermann, Abstr., 1907,4, 546), — 
The product^obtained by shaking phosphorus pentachloride with an 
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ice-cold chloroform solution of oximinoquinotoxine (Rohde and 
Schwab, Abstr., 1905, i, 228) and then pouring on to ice and water 
are quinic acid and the ' nitrile of meroquiuine, The oximino- 
derivative of the tertiary methylquinotoxine behaves in a similar 
manner, yielding quinic acid and the nitrile of iV-methylmeroquinioe 
(Rabe and Ritter, Abstr., 1905, i, 811). J. «T. S. 


Cinchona Alkaloids. XV. Partial Synthesis of Cincho- 
nine. Paul Rabb ( Ber,, 1911, 44, 2088 — ’2091). — An account of 
the transformation of cinchotoxine into cinchonine. 

13-Bromocinchotoxine (I), obtained by the action of aqueous sodium 
hypobromite on cinchotoxine in dilute hydrochloric acid solution at 
the ordinary temperature, crystallises from alcohol or ether in 
colourless, elongated prisms, m. p. 153°. It differs from cinchotoxine 
in being without action towards litmus and methyl iodide. When 
treated in hot alcoholic solution with sodium ethoxide, it loses 
hydrogen bromide, and is converted into einchoninone (II) : 


ch 9 :ch-ch~ch-ch 2 


ch 2 

CH, 


-+ 


CHj-NBr CH a -CO-C, 1 H 5 N 

(I.) 


CH, 

CH, 

I 


(II.) 


• The reduction of cinchoniDone to cinchonine has been described 
previously (Rabe and Buchholz, Abstr., 1908, i, 100). F, B. 


Bphedrine and ^-Bphedrine. Ernst Schmidt [with W. Calliess] 

' (Apoth. fail., 1911, No. 37; Reprint 3 pp.).— A preliminary note 
necessitated by work published by Emde, Fourneau, and Rabe and 
Hallensleben (compare this vol., i, 396). The synthesis of a base 
isomeric with ephedrine or ^r-epbedrine starts from phenyl a-brotno- 
, ethyl ketone. This is converted into phcnyl-a-aminoethyl ketone, 
NHj’CHMe’COPh ( hydrochloride , m. p. 179°; nitrate, m. p. 139 — 140°; 
pier ate, m. p. 160°; platinichloride, m. p. 200°; aurichloride , m. p. 
151°; mercurichloride, m. p. 126° or 165°; stannichloride, ra. p. 
219 — 220°), which is reduced by sodium amalgam in faintly acid 
solution at 0° to phenyl-a-aminoethylcarbinol, 

NH 2 -CHMe-CHPh*OH 

\hydrochlori.de, m. p. 165°; aurichloride, m. p. 130°; platinichloride, 
-in’, p! 187—188°). This carbinol forms by direct methylation a 
quaternary base, an aqueous solution of which, by distillation, yields 
trimethylamine and an oily substance free from nitrogen. The 
substance NHMe’CHMe’CHPh'OH is obtained by treating phenyl 
a-bromoethyl ketone with methylamine and reducing the product with 
> sodium amalgam in faintly acid solution. 

* w-Aminobenzyl methyl ketone yields by reduction the carbinol, 
NH 2 -CHPh-CHMe*OH {hydrochloride, m. p. 165 — 167°), which 
reacts with <oFhyl iodide in methyl alcohol to form, ultimately, 
a quaternary ♦‘-^e, the distillation of which yields trimethylamine and 
an oilgas' yet unexamined. to-Bromobenzyl methyl ketone and 
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jnethylaxninB yield a base, NHMe’CHPlrCOMe (hydrochloride ,m . p, 
above 200°), which is converted by reduction into w-methylaminobenzyl- 
^hylcarbtnol, NHMe-CHPh'CHMe'OH, an oil the hydrochloride of 
w hich has m. p. 190°. C. S. 

^Lupanine. August Beckel (Arch. Pharm 191 1, 2^9, 

529 - 353). — A chemical relationship between lupanine, C 1& H 24 ON 2 , 

and sparteine, C 15 H 2Q N 2 , has often been assumed in consequence of 
the similarity in composition and the* occurrence of both alkaloids in 
the seeds of lupines. The two nitrogen atoms in sparteine are 
tertiary, and the alkaloid behaves as a diacidic base and forms two 
isomeric methiodides. The author has examined very thoroughly the 
behaviour of cf-lupanine (isolated as the hydrochloride from the seeds 
of Lupinus aiigustifolim ) with methyl iodide, with and without 
a solvent, at the ordinary temperature, at 100°, and even at 190°, but 
it no circumstances has a methiodide been isolated other than 
that described in the literature (m. p. 240°, decomp.) ; their inter- 
action at 150° results in a partial, at 190° in a complete, conversion of 
the methiodide into lupanine hydriodide. Lupanine methiodide does 
not form an additive compound with hydriodic acid. Lupanine an 
ethyl iodide, alone or in boiling alcohol, yield lupanine hydriodide. 
Benzyl bromide, but not benzyl chloride, forms an additive compound 
with lupanine, which is isolated as the aurichloride, 
C 15 H 24 ON 2 -CH 2 Ph,AuCl 4 , 

m. p. 186 — 187° (decomp.) (plalinichloride, m. p. 203 — 204°, decomp.). 
Lupanine methiodide does not react with elhyl iodide or benzyl bromide 
at the ordinary temperature or at 100°. 

d - Lupanine does not decolorise acidified potassium permanganate, 
and can be titrated as a mono-acidic base. C. S. 

Morphine. I. Heinrich Wieland and Paul Kappelmeier 
(Annalen, 191.1, 382, 306 — 339). — Knorr’s formula for morphine 
is discussed. Most of the methods used in connexion with the 
elucidation of the constitution of morphine have been based on 
Hofmann’s degradation process involving a rupture of the nitrogen 
ring. The author has attempted to use the process of 
oxidation, but it has not been found possible to obtain definite 
homogeneous products by direct oxidation. Attempts to obtain acids 
from 2-nitrosomorphine by hydrolysing to the 2 : 3-quinooe and 
subsequent oxidation also proved unsuccessful. The oxidation of 
2-amino- and 2-hydroxy-morphine also gave negative results. 

It has been found possible to rupture the morphine ring by means 
of nitrous gases. When these gases are passed into an aqueous 
solution of a morphine salt, 2-nitroso- 
morphine is formed together with the 
unstable nitrate of a base, C 2? H 18 O fi N 2 . 
The annexed structural formula sug- 
gested for the base is ■ that of a quin- 
nitrole (Zincke, Abstr., 1905, i, 881). 
The reaction consists in the addition 
of nitric acid to one ring, of the hydro- 




jg^p?KSEPR8ES!a»gf , *'-?^*s?. ‘■♦a ' 

lytic rupture of the, oxygen bn<jge wa.tHo^M^(to^WfBecondarv 
pjjcoholW group to a ketSnic gronpA 

■ j'When &n (ujueous solution of* the unstable nitrate is warmed, a 
•- 30% yield of the colourless nitrate 


/\/\n 


tJiA NUe of the base C 17 H ]6 0,N is 0 |j. 

: ' *# • H 1 a / oh • taieed. This compound has acidic 

CJlXH-CHiCH/ \-iZ 2 . properties, is termed morphi nic 

* \ n / i \ H acid, and is regarded as formed 

f ' g | \/ CHg / 2 by the oxidation of the o-quinone, 

C0 2 H I 0 from which the quinnitrole is de-' 

# OH rived, and is therefore represented 

| * by the annexed formula. 

The adjacent structural formula for morphine is suggested. 

According to this the nitrogen atom is 
\ attached to carbon atom 9 of the phen- 

t * JJ Jx anthrene nucleus, but contains free 

q j ^2 , vinyl group. The actual ring formation 

A v I jNMe*CH!CH 2 occurs with the aid of this vinyl group 

»/ X* j| in the conversion of morphine into 

\ / methylmorphimethine, apomorphine, 

Yj thebenine, etc. This formula accounts 

•* 2 for the readiness with which many 

iqorphine derivatives combine with water, and also for the readiness 
with which the -N'OC- group is eliminated from morphine. 

9 The compound described by Mayer (Ber., 1871, 4, 121) as nitroso- 
morphine is probably morphine nitrite, and differs entirely from 
2-nitrosomorphine , which is formed when nitrous fumes are passed into 
a suspension of morphine hydrochloride in water at - 2° to - 3°; the salt 
dissolves ^gradually, the liquid turns orange-red, and the nitroso- 
compound can be isolated as its sodium derivative, C l7 H l7 0 4 N 2 Na,H 2 0, 
by the addition of cold 20% sodium hydroxide solution. This derivative 
crystallises from 90% alcohol in brilliant, dark red needles, aDd turns 
black when heated, but has no definite in. p. The silver derivative 
forms an insoluble, almost black precipitate, m. p. 181—182° (decomp.), 
but does not react with methyl iodide. The hydrochloride , 

c 1 ? h 18 o 4 n 2 ,hci, 

Jforms lemon-yellow needles, m. p. 248° (decomp.). 2-NitrosoraorphinG, 
C„H 1S 0 4 N 2 ,H 2 0, obtained by the action of acetic acid on the sodium 
derivative or of ammonia on the hydrochloride, crystallises from 
moiliDg alcohol in polymorphous forms ; the more stable form consists 
.of sleftder, dark orange-red needles, m. p. 225° (decomp.). It reduces 
^either Fehling’s solution nor ammouiacal silver nitrate, is not 
appreciably decomposed by acids or alkalis, aDd its alkali salts give a 
Hark green coloration with ferric chloride. The minutest traces of 
morphine react with a drop of sodium nitrite solution, yielding a 
.yellow coloration which turns to orange on the addition of alkali, and 
the reaction is an extremely delicate one for detecting morphine. 
When reduced with tin and hydrochloric acid, the nitroso-compound 
(yields %-atiiinomorphine, C l7 H 20 O 3 N 2 ,H 2 O, which forms colourless, 
ghttehi n^.cry sUIs or quadratic plates, m. p. 258°. The hydrochloride , 


(i 80IUD10 i* w%cer; ana baa uu - 90° - the; 

J^oS forW y^^ 'neix!l«, decomposing atJL72V , l'p§ 

I'he amin<>-compouod is readily * diazojtised,* yielding an o-diazo-i 
anhydride, the hydrochloride, C 17 H i7 0 3 Ng,HCl, is formed when the r | 
amino-compound is suspended in alcohol, treated with alcoholic hydrogen 
chloride and ethyl nitrite, and precipitated by the addition of etngr/; 
The dry salt decomposes at 98°. Wheh* warmed with alcohol, the 
diazo- compound regenerates morphine, but it has not been found 
possible to obtain pure 2-hydroxymorphine. . 

r Morphine as a phenol couples with diazonium salts, yielding afzo- 
dyes, Benztneazomorphine, C 23 H 23 0 3 N 3 , crystallises from alcohol in 
slender, orange-yellow needles, m. p. 175° (decomp.). Its solutions in 4 * 
acids are orange-brown, and in alkali, blood-red. When reduced with 
stannous chloride aod hydrochloric acid, it yields aniline and amino- 
morphine. ^ ^ 

2 -Amvnocodeine, C 18 H 22 0 3 N 2 , obtained by reducing the corresponding 
nitro-dbriv&tive, crystallises from absolute alcohol, has m. p. 226°, ahd 
does not possess reducing properties. Its hydrochloride is amorphous, 
and is readily diazotised to a diazonium salt, which couples with an, 
alkaline solution of /3-naphthol, yielding a brilliant red dye. Wheik a 1 
solution of the diazonium salt is heated, small amounts of 2-hydroxy- 
codeine, C, s H 21 0 4 N, are obtained in colourless needles, m. p. 176°. * 
2-Nitroso- and 2-amino-morphine are readily transformed into the 
corresponding apomorphine compounds by the loss of water, for example, 
when heated with 30% hydrochloric acid at 145° and 130° respectively, 
Z-Nitrosoipomorphine hydrochloride, C 17 H 16 0 3 N 2 ,HC1, crystallises from 
hot water in felted, yellowish-green needles, changes colour at 200°, but 
has no definite melting point, and reduces ammoniacal silver nitrate, 
but not Fehling’s solution. The free base, C 17 tf 16 0 3 N 2 ,H 2 ©, crystal- 
lises from absolute alcohol in red needles, which are not molten ! at 
300°. 2-Aminoa.yomorphine hydrochloride, C 17 H JS 0 2 N 2 ,2HCl, crystallises 
from dilute hydrochloric acid in colourless, felted needles, m. p* 
260—265°. It reduces hot Fehling’s solution, and with ferric chloride 
gives a deep violet coloration, which is rapidly transformed to an 
olive-green. The base is more sensitive to oxidation than opomorpkine 
itself ; it has been obtained as a colourless, amorphous mass, which 
turns violet-coloured on exposure to the air. 4 

Morpkincquinnilrole nitrate , CJ 17 H 18 0 6 N 2 ,H]N t 0 3 , H 2 0, crystallises in 
brilliant, glistening, orange-yellow prisms when an excess of nitrous 
fumeB is passed into an aqueous suspension of morphine. It cannot bei 
recrystallised, and when its concentrated aqueous solution is warmed, 
morphinic acid (33%) is obtained, together with dark red, amorphous, 
by-products. Morphinic acid nitrate, 0 1? II l9 0 6 N,HN0 3 ,]I 2 0, crystal- 1 
liees from hot water in colourless prisms, which turn brown om 
exposure to light. It has no definite melting point, does not give a 
coloration with ferric chloride, but reduces hot Fehling's solution. 
Morphinic add , obtained by decomposing the ’nitrate with couceM 
trated sodium acetate solution, is characterised by the deep green 
colour which it gives when warmed with water, and this, jfrith a few * 
drops of hydrochloric acid, changes to a cherry-red. 
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The hjiroMoridt, C n H u 0 6 K,'ECi 1 2H s 0,; ciysWlis^ in eolourl e88 
needles. ' 

f l - Chloromorphide, prepared by. the action of thionyl chloride on 
morphine, reacts with diethylamine at 100°, yielding dUthylamino. 
morphide, C 21 H 2g 0 2 N :! , which crystallises from absolute alcohol i n 
colourless prisms, m. p. 203°. The base is soluble in strong alkalis 
but cot in ammonia solution. The hydrochloride has m. p, 268° 
(decomp.), and gives a blue coloration with ferric chloride. Xhe 
metkiodide, C 22 H 31 0 2 N 2 I, has m. p. 268° (decomp.). 

Dichlorodiacetylmorphine, C 21 H 21 0 5 NC1 2 , obtained by the action of 
chloroacetyl chloride on anhydrous morphine, crystallises from ether 
has m. p. 135°, and readily loses one chloroacetyl group, yielding chloro'. 
acetylmorphine, C 19 H 20 O 4 NCl, which crystallises from alcohol in 
colourless needles, m. p. 234° (decomp.). 

Benzenemlphonyhnorphine benzenesulphonate , 

crystallises from hot water in slender needles, m. p. 140°. The bast 
has m. p. 165°. • J. J. S. 

Strychnine Alkaloids. XI. The Brucine-Nitric Acid 
Reaction. Preparation of a New Alkaloid, Bisctjoomethyl- 
brucine. Hermann Leuchs and Rudolph Anderson (Ber. t 191i | 
44, 2136 — 2145). — The colour reaction with nitric acid is shown, not 
only by brucine itself, but also by almost all its known derivatives 
and degradation products ; in two instances, brucinesulphonic acid 
and brucinolone, substances have been isolated which behave like 
quinones, in that they can be reduced to the corresponding quinok. 
The present paper deals with the quinone and quinol corresponding 
with brucine itself. 

Brucine is digested at 0° with 5iV-nitric acid for half an hour, the 
red solution is reduced by sulphurous acid at 0°, and the quinol, 
bisupomethylbrucine , C 21 H 22 0 4 N 2 , prisms darkening at 260° and 
decomp. 2 85°, is purified by means of the hydrochloride, C 21 H 22 0 4 N 2 ,HCI. 
The base develops an indigo-blue coloration with ferric chloride, 
reduces silver nitrate, and is readily soluble in alkalis. 

By treating the red solution of brucine in nitric acid with an excess 
of cold saturated potassium hydrogen carbonate, a red &ubstance i 
</ 21 H 2 i 0 6 N 3 , is obtained, which is converted by chloroform and 
petroleum into the hydrated quinone , C 21 H 20 O 4 N 2 ,H 2 O, dark led 
needles, from which only one-half of the water can be expelled by 
intense drying. The anhydrous quinone, C 2] H 20 O 4 N 2 , red needles, is 
■ obtained by oxidising bisa/xunethylbruciue with chromic and sulphuric 
acids, whereby a red, crystalline substance , O 21 H 20 O 4 N 2 ,H 2 CrO 4 ,HCi, 
isolated by means of 5A'-hydrochloric acid, is tirst obtained, which is 
converted into the anhydrous quinone by aqueous sodium hydrogen 
carbonate. After having once been isolated, the quinono and also its 
hydrate are not readily reduced to bisapomethylbrucine. , C. S. 

The Pyridine Compounds of the Tin Halides. Paul Pfeiffeh 
[with B. Friedmann, R. Lehnardt, H. Luftensteiner, Rudolf 
Prade, and K. Schnurmann] {Zeitsck. anorg. Chem., 1911, 71, 97—120. 
Compare Abstr., 1910, i, 852). — Tin forms four series of pyridine 
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impounds -.'SnXjPy,, SnRXjPy,, SnR s X 2 Py 2 , and SnR a XPy 2 , giving, 

before, the , co-ordination, number six, and confirming the constitu- 
■*? [ia j fonnute previously given for the alkylated and phenylated com- , 
tl0 onds. Only the diphenylated stannic halides yield in addi- 
additive compounds containing more than 2 mols. of pyridine. 
Tbe iodides are also exceptional, the quantity of pyridine added 
, eD ding on the number of iodine atoms. The difference is due 
to the additive power of the iodine atom. 

Dipyridine tin telrabromide, SnBr,Py 2 , prepared by adding dry 

ridine to well cooled tin tetrabromide, is a white powder. Tin 
tetraiodide yields an unstable compound, SnI ( Py 2 ,3Py. Dipyridine 
tin methyl trichloride, SnMeCl a Py 2 , prepared from an ethereal solution 
0 [ tin methyl chloride, and the tribromide , SnMeBr a Py 2 , are also 
amorphous. The tri-iodide yields a yellow additive compound, 
SnMel Py„,2Py. The following compounds have also been prepared : 
iimridint tin dimethyl dichloride, SnlIe 2 Cl 2 Py 2 , colourless crystals, 

P J,63° (decomp.); the dibromide, SnMe,Br 2 Py 2 , m, p. 172° 
(decornp. ), and the di-iodide, SnMe 2 I 2 Py 2 , m. p. 147“ (decomp.). 

Dipyridine tin dipropyl dichloride, SnPr 2 Cl 2 Py 2 , forms colourless, 
disteniog needles, m. p. 114°; the dibromide has m. p. 128°. 
Dipyridine tin dibutyl dichloride, Sn(C ( H 8 ) 2 C] 2 Py 2 , has m. p. 65 — 66°, 
and the dibromide, in. p. 77 — 78°. 

Dipyridine tin diphenyl dichloride, SuPh 2 Cl 2 Py 2 , is stable in air and 
has m. p. 151°. It also forms an additive compound with 2 mols. of 
pyridine, m. p. 155— 156° (decomp.). The dibromide, SnPhjBrjPyj, _ 
forms large crystals, m. p. 155° (decomp.), and also yields an additive 
compound, m. p. 160° (decomp.), with 2 mols. of pyridine. Dipyridinetin 
ditolyl dibromide, Sn(C 6 H 4 Me)»Br 2 Py 2 , has m. p. 1 72—176° ; dipyridine 
tin triphenyl chloride, SnPh s ClPy„, has m. p. 81—84°, and the bromide, 
m. p. 78-84°. ‘ C. H. D. 

Preparation and Fission of Dihydroindole. Julius von 
Beuun and Wladislaus Sobecki (Btr., 1911, 44, 2158 — 2161),— 
Dihydroindole, obtained from indole by Carrasco's electrolytic method, 
forms a benzmesulphomyl derivative, fine needles, m. p. 133°, and a 
bermyl derivative, m. p. 118°. The latter is converted by phosphorus 
peotachloride in the usual manner into o-p-chloroethylbenzanilide, 
CHjCI-CHj-CjHj-NHBz, m. p. 120°, in 30% yield. C. S. 

Preparation of 73-Iodoindole. Adolf Oswald ( Zeitsch . physiol. 
Chm., 1911, 73, 128—130. Compare Abstr., 1909, i, 512).— 2 r Iodo- 
indole can be prepared by' the action of a solution of iodine in 
potassium iodide on a solution of indole and potassium hydroxide 
in water, and just sufficient alcohol to keep the compound in solution. 
It forms SDOw-white crystals, m. p. 72°, and turns black on exposure to 
the air. Scatole (2-methylindo!e) and tryptophan cannot be converted 
into iodo-derivatives by either method. J. J. S. 

Dibydroquinaldine Bases. Gustav Heller [with Sieghund 
Schkfja] (Ber., 1911, 44, 2106— 2115).— It has been shown, 
previously (Heller and Sourlis, Abstr,, 1908, i, 914) that 2-methyl- 



quinoline, , wfien beatbd with rine. dtoU'tod dyaroenioi* acid, yiel<j B 
2 -methvldih‘ydroquir,o;inL’. This method of redaction has now been 
applied to the preparation of the dihydro-derivatives of several 
iaomeric methylquinolines and dimethylquinolines. These dihydro- 
l»8es are all tymolecular, and cannot be further reduced to the corre- 
sponding tetrahydro-compounda. From their indiff erencetowards methyl 
iodide,' and the fact that they yield neither nitrosoamines nor acetyl 
•derivatives, the authors draw the conclusion that the nitrogen atom in 
these compounds is no longer tervalent. When heated with mercuric 
oxide in cumene solution or with chromium trioxide in glacial acetic 
ac^d solution, tire dihydro-bases are oxidised to the corresponding 

quinolines. _ 

2- Melkyldiftydroquinoline hydrochloride, crystallises 

in lustrous needles, which become brown at 210 , and have m. p. 250° j 
the sulphate, 2C 10 H U N,H 2 SO (1 crystallising in lustrous leadets, becomes 
brown at 210°, and decomposes at 240°. 

2 -MethyIdihydroquinoline condenses with chloral hydrate, form- 
aldehyde, and phthalic anhydride, but the products thus formed could 
not lie obtained crystalline, When treated with bromine in chloro- 
form solution, it yields dibromo-2-methyldihydroquitwline, C 10 H 9 NBr f 
This crystallises in lustrous, colourless needles, m. p. 242° (decomp j, 
and is not oxidised by mercuric oxide. Its stability towards alcoholic 
potassium hydroxide and reducing ageDts indicates that the bromine 
atoms have probably entered the benzene nucleus. Unsuccessful 
attempts have been made to synthesise th' dihydro-compound from 
o-nitrostyryl methyl ketone (Baeyer and Drewsen, Abstr., 1883, 341), 
The latter compound, when treated with bromine in glacial acetic 
acid solution, yields the dibromide, NOj'CjH^CHBrCHBrCOMe, 

which crystallises in colourless needles, m. p. 102°, and is reduced by site 

and acetic acid to 2-met,hjlquinoline and 2-methyltetrahydroquinoiine, 

2 : 8-Dimethyldihydroquinoline crystallises in colourless needles, 
m. p, 216—217°, and has no basic properties. When treated with 
bromine in hot alcoholic or glacial acetic acid solution it yields a 
(efrafwtwKlerivative, C n H 3 NBr ( (1), which forms aulphur-yellow 
crystals, m. p. 171—172°. Bromination in dilute alcoholic solution 
results in the formation of a Irifiromo-derivative, C n H 10 NBr s , m. p. 

121 122°, whilst in chloroform or benzene solution the action of 

bromine yields a substance, m. p- 240 — 250°, containing only two 

atoms of bromine in the molecule, 

2 : 6 DimethyldUiydroquinoline has m. p. 143 ; the hydroctiont 
forma white needles, which become brown at 205°, and have no 
definite m. p, ; the hydrobromide, crystallising in lustrous needles, 
becomes brown at 215°, and has m. p. 260° ; the sulphate, 
2C 11 Hj S N,H s S0 4 , 

has m, p. 220° (decomp.), becoming brown at 206°. 

The behaviour of 2 : 6-dimethyldihydroquinohne towards bromrai 
resembles that of the isomeric 2: 8-componnd ; the tetrabromo- dent 
ative, C u H 9 NBr 4 , obtained by bromination in hot glacial acetic m 
solution, crystallises in pale yellow needles, m. p. 172°. 

2 : T-Dimethyldihydroquinolins is amorphous, and on account ot i» 
feebly basic properties could not be further purified. 
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reduction of quinoline by zino and hydrochloric acid takes 
lace at the ordinary temperature, dihydroquinoline together with 
^ somll quantity of tetrabydroquinoline being produced. 

ft.tfelhyldihydroquinoline, C 10 H n N, has m. p. 144° ; the hydrochloride, 
v. p. 278°. 

§.tfethylddkydroquinoline melt9 indefinitely at 60 — 105°, forms no 
salts, and therefore could not be further purified. 

gy distilling dihydroglauconic acid or by heatiDg 2-methylquinoline 
hydrochloride with zinc dust, Doebner (Abstr., 1898, i, 384) obtained 
./substance which he considered to be 2-methyidihydroquinoline. 
According to the author this consists of 2-methylquinoline, whi^t 
gocbcer's dihydro-2 : 6-diraethylquinoline (Abstr., 1900, i, 313) 
identical with 2 : 6-dimetbyIquinoUne. F. B. 


Oyanodihydrocyclic Amines. IV. Synthesis of Cinchonic 
Acid. Adolf Kaufmans and Robert Widmer [with Alberto 
Albebtini] {Btr.y 1911,44, 2058 — 2065). — On oxidation of 4-cyano- 
CHfCNl’CH 

l-metbyldibydroquinoline, C 0 H 4 <[ / >• , with alcoholic iodine 

JN Me OH 

solution, it is readily converted into the methiodide of 4-cyano- 

CfCNVCH 

quinoline, j. which, on hydrolysis, forms the meth- 

C(CO HVCH 

iodide of cinchonic acid, C 6 H 4 <^^ Both iodides are 


oxidised by alkaline ferrio cyanide solution to known a-quinolones, 
aud the betaine of 1-mefchylcinchonic acid is obtained on treating 
the methiodide with moist silver oxide. 

4-Cyanoquinoline is conveniently prepared by heating 4-cyano* 
quinoline methiodide in a stream of carbon dioxide at 210—220°, 
when methyl iodide is eliminated, and the nitrile sublimes in long, 
colourless needles, m. p. 95°. 

In general, cyclaminones when distilled with zinc dust .form 
cyclamine bases ; thus, 4-cyano-l-methyl-2-quinolone yields the nitrile 
of cinchonic acid. 

Cyanodihydroacridines are unaffected by alcoholic iodine solution, 
and the cyano-group cannot be displaced by bromine, which, how- 
ever, forma a dibromo-derivative, dibi'omocyanophenyhnetkyldihydro- 
acridine^ crystallising in colourless, cubic crystals, m. p. 208 — 209°. • 
From analogy to the experiments of Dunstan and Oakley (Abstr., 
1906, i, 383), the bromine atoms are considered to occupy the 
3 : 6-positions. 

t-Cyanoquinoline methiodide forms red needles, which darken at 
180°, m, p. 216° (decomp.). 

On bromination of phenylmethyldihydroacridone, the melhobromide 
of dibromophenylacridim is obtained in orange-yellow needles, m. p. 
274°. (decomp.). Potassium cyanide converts it into the dibromo- 
cyanophenylmethyldihydroacridine just described. With alcoholic 
potassium hydroxide, a reddish-violet coloration is obtained, and 
yellow needles separate of the elhyl ether of 3 ; 7 -dibromo-5-pkenyl- 
10 -mcthyldthydroacridinol ; they become violet at 170°, m. p. 192 — 195° 
VOL. O. i y 3 > 



i. 750 ABSTRACTS OF CHEMICAL PAPERS. 


(decomp.). 3 : 7-Dibrmo-5-cyano-5 : lOnimetAyMihydroacridine f 0rni8 
strongly refractive cube?, which blacken at 220°, m. p. 226°, E. F. A 

Formation of woQuinoline Derivatives by the Action 
of Methylal on Pbenyletbylamine, Phenylalanine, an( j 
Tyrosine. Am6 Pictet aDd Theodor Spbngler {Ber., 1911 , 44 
2030 — 2036). — Tetrahydrotaoquinolme derivatives are obtained 
directly on condensing substituted phenylethylamines wify aldehydes 
instead of with acids, as in the Bischler-Napieralski synthesis, which 
leads to unsaturated isoquinolines. Thus from formaldehyde and 
/3-phenyletbylaroine, tetrabydroisoquinoline is obtained without diffi. 
cmty, and the reaction gives still better results with phenylalanine 
and tyrosine, which yield with formaldehyde, tetrahydro- and hydroxy, 
tetrahydro-isoquinolinecarboxylic acids. 

In view of the fact that all these substances are natural plant 
products, it is very probable that a similar condensation takes place 
in the plant, and that the relatively simple tetrabydroisoquiuoline 
compounds formed after loss of the carboxyl group become methylated 
and undergo further complication until the various isoquinoling 
alkaloids are obtained. The latter may now be regarded ae 
modified degradation products of vegetable protein. Such alkaloids 
as laudanosine represent a primary condensation of amino-acid and 
formaldehyde, and a secondary condensation of this product with a 
substituted benzaldehyde. 

CU ’UH'COH 

Tctrahydromoquinolvie-Z-carboxi/lic add, C R H 4 <Cq * ' 


prepared from phenylalanine aud methylal, crystallises in large, 
nacreous, colourless plates, m. p. 311° (decomp,). On heating above 
the melting point, fcetiahydroiaoquinoline is formed. 

7 * Hydroxytetrahydroisoquinoline-3-carboxtylic acid , 

0H . CH .CH,CH-CO,H 
OH 0„H 3 < civnh 

forms a colourless, microcrystalline precipitate, m. p. 336— 338 c 
(decomp.). When heated, a secondary b*se, probably 7-hydroxylefra- 
hydroisoquinoline is obtained, b. p. 210 — 220°/18 mm. ; the picrate has 
m. p. 198 — 201°. The hydrochloride , when distilled with zinc dust, 
gives woquinoline. E. F. A. 


Gyanodihydrocyclio Amines. III. Adolf Kaufmann and 
Alberto Albertini [with Robert Widmer] (Ber. f 1911, 44 
2052 — 2058. Compare Abstr., 1909, i, 606, 958), — 5-Cyano- 5-phenyl 
di hydroacridine, probably on account of steric hindrance, could no 
be converted into the corresponding acid, and, similarly, 5-cyano 
10-methyldihydroacridine, on account of the readiness of its oxidatioi 
to 10-methylacridone, could not be hydrolysed. 

5 - Cyano -5:10- dimethyldihydroacridine, CN* CMe<C^ fi S 4 / > NMe 

^6 .4 

however, yields a carboxylic acid, from which carbon dioxide 1 
eliminated on recrystallisation, and the corresponding dihydrt 

acridine, CHMe^^S^NMe, obtained. 
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10 .Utthylacridvne tartrate crystallises in green needles of silky 
luafcre, m. p. 153 — 154° (decomp.). The picrate crystallises with a 
molecule of alcohol in greenish-yellow needles, m. p. 213—214° 
(Decker gives 220—221°). The mercurickloride forms yellow 
needles, m. p. 258° ; the methiodide golden, glistening platelets, decomp. 
200 °, m. p. 235 — 245° (Bemthsen, 185°) ; the metkockloride separates 
[o glistening, yellow platelets, m. p. 200°, and gives a yellow crys- 
talline precipitate, m. p. 252—255°, with platinum chloride and brown 
nee dles, m. p. 193—194° (explosively), with picric acid. 

5 .(fyano-5 : 1 0-dimethyldihydroa cridine, formed by the interaction of 
methylacridine methochloride and potassium cyanide, separates, in 
colourless crystals, m. p. 123°. The pici'aie crystallises in dark brown 
plates, m. p. 138—139°. 

5- Cyano-lQ-melhyl-5-benzyldihydroacridine crystallises in colourless 
needles, m. p. 125°. 

5 ; lO-Dimeihyldikydroacridine-5-carboxylic acid , prepared by hydro- 
lysis of the cyano-com pound with alcoholic potassium hydroxide, 
crystallises in colourless, glistening plates, which blacken at 130°, 
m. p, 160° (decomp.). Carbon dioxide is readily eliminated, and 
5 : 10 'dimethyldihydroacridine obtained in lanceolate, yellow crystals, 
m. p. 137° (compare Freund and Bode, Abstr., 1909, i, 514). 

E. F. A. 

Action of Hydrazine on Carbonyl Compounds. Hermann 
Staudinge^ and Otto Kupfer ( Ber. , 1911, 44, 2197— 2212).— Curtins 
and his co-workers found that the products obtained from hydrazine 
and ordinary aldehydes or ketones differed greatly in behaviour from 
those produced by the interaction of hydrazine and benzil or a-ketonic 
esters ; the former class, therefore, were regarded as hydrazones, 
>CT*NH 2 , and the latter as derivatives of hydrazimethylene, 
RH 

The authors now show that the members of both classes 

all behave alike under suitable conditions, and are therefore con- 
stituted alike, although they are unable to state whether the substances 
are hydrazones or hydrazimethylenes. One of the chief criteria of 
members of the second class is their oxidation to azomethylenes, 
N . 

by mercuric oxide. However, the hydrazones of fluorenone, 

dimethoxybenzophenone (dimethoxybenzophenonekydrazone has m. p. 
84— 86°), benzophenone, and acetophenone also yield azomethylene 
derivatives, which decompose in various ways according to their 
varying stability; these decompositions are initially the formation of 
nitrogen and the group RR'C<, which, by intramolecular change, 
polymerisation, or interaction with undecomposed azom ethylene, may 
yield non-nitrogenous or nitrogenous compounds. The action of 
iodine on these azomethylene derivatives also starts with the forma- 
tion of nitrogen and the group RR'C<, which then undergoes change 
as above or unites with iodine to form substituted methylene iodides. 
C H N 

Diphenyl enea zome thylene, t 6 4 ^>C<T' m. p. 94 — 95°, dark red 
O fi H 4 IN 

3 9 2 
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needles, ia unimolecular (so also ate all oth«r^roffl^|ylene deriv. 
ativ^s); it yields bisdiphenylene^ethy lene when decomposed by heat 
at 130—140° (in the presence of a little benzene or ether)* by iodine 
in boiling alcohol, or by hydrogen bromide in boiling xylene, and 
is reduced to fluorene by zinc and alcoholic sodium hydroxide 
N 

Dimethoxydiphenylazomethylem, j^>C(C 6 H 4 'OMe) 2 , m. p. 103 — 104°, 


deep violet crystals, changes in air or in hot benzene to the ! 
yields tetramethoxytetraphenylethylene when heated with benzene at 
150° in an atmosphere of carbon dioxide, and is converted into 
dimethoxybenzophenone when shaken in benzene in an atmosphere of 
oxygen. Diphenylazomethylene is converted completely into the 
ketazine by heat at 150°. 

The formation of azomethylenes by the oxidation of the products 
of the interaction of hydrazine and carbonyl compounds would 
suggest that these products are hydrazimethylones. However, against 
this assumption and in favour of the hydrazone formula are the facts : 
(i) the azomethylenes cannot be re-converted into hydrazimethylene* 
by reduction ; (ii) the behaviour of the products is easily explained by 
the hydrazone formula ; (iii) almost all of the products are very easily 
converted into ketazines ; (iv) the acetylation of benzylidenehydrazine 
yields a substance identical with that obtained from acetylhydrazine 
and benzaldehyde. All hydrazones behave alike when heated, 
primarily yielding ketazines and hydrazine, by the further inter- 
action of which methane derivatives may be formed ; thus the 
hydrazone of benzil, which gives deoxybenzoin when heated under 
Curtiuste conditions, is converted into bisbenzilketazineat 2 40°/ 11 mm. 
Similarly, fluorenonehydrazone at 200°/ 18 mm. yields the ketazine 
(which is converted into fluorene by an excess of hydrazine hydrate at 
200°), and dimethoxybenzophenonehydrazone yields bisdimetboxy- 
diphenylketazine at 280°/20 mm., which is converted into dimethoxy ! 
diphenylmethane by an excess of hydrazine at 200°. The hydrazone 
of Michler’s ketone yields the ketazine at 280°/14 mm., which is 
reduced to tetramethyldiaminodiphenylmethane by an excess of 
hydrazine at 200°. BeozophenoDe, benzophenoneanil, and benzo- 
phenonephenylhydrazone are reduced to diphenylmethane, and 
benzylideneazine and benzaldehyde to toluene, by an excess of 
hydrazine at 200°. 


. Synthesis of Iminazole [Glyoxaline] Derivatives. Adolf 
Windaus and H. Opitz (/ter., 1911, 44, 1721 — 1725. Compare 
Windaus and Vogt, Abstr., 1907, i, 978 ).—i-Aminomethylglyoxalm, 

< ? H - N >C-CH„-NH 2 ,i S obtained fromg!yoxaline-4-acetic acid (Knoop, 
N H CH yj 

Abstr., 1907, i, 789) by Curtius’ method. The hydrazidt, 0 5 W 3 u^, 

S .red by boiling ethyl glyoxaline-4-acetate for six hours wit a 
aydrazine hydrate solution, crystallises from absolute alcohol in 
m, m. p. 189° (decomp.). The dihydrochlorvU crystallises « 
prisms liHspJutde in alcohol, has m. p. 230°, and with amyl nitrite 
and alcohol ' yields the urethane, and this when hydrolysed wit 
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^ptratoi’liydrdijwonc acut gives i-aimnomahy^tyoxtuint hydro- 
Itionde, whicli cfystallises from a mixture of methyl alcohol and ether 
iDlong, slende^ prisms, sintering at 236°. 

Ihe plalinichloride, C 4 H 9 N 8 CI 6 Pt, crystallises in compact, rhombic 


plates 


which decompose at 288° j the picrate crystallises from hot 


water in deep yellow, glistening, six-sided plates, m. p. 209°, and the 
pier olonate, 0^fi u V a , forms long, yellow needles, m. p. 273° 


9 H =^ C ., 


1 ,^. Hydroxy tiny igiyoxaunc, \,-jj. CH ^' J ' C H 2 'CH„'OH (1), is ob- 
tained by the action of barium nitrite on 4-/3-aminoethylglyoxaline 
hydrochloride, and is probably identical with the product formed by 
the action of yeast on histidine (Ehrlich, this vol., i, 127). The 
hydrochloride crystallises from water in nodular masses of needles ; 
the plalinichloride forms orange-yellow needles, m. p. 175°, and the 
nerdonale crystallises from alcohol in slender, pale yellow needles, 
which are much bent, and have in, p. 264° (decomp.). When the 
hvilroxy-compound is treated with 25% nitric acid, the chief product, is 
J CH=N^ 


5 - nilroglyoxaline-4-carboxylk acid, 


NH-C(N0 2 f 


!*C0 2 H, which 


ystallises from water in long, colourless prisms, m. p. 


above 300° 

J. J. S. 

Hydroxyindazoles. IV. Preparation of Hydroxyindazoles 
from Non-eubstituted Benzene-azo- or -hydrazo-benzoic Acids. 
Pint. Freondleb (Bull. Soc. chim., 1911, [iv], 9, 735—739. Compare 
Abstr., 1903, i, 371, 585 ; 1904, i, 121, 667, 699 ; 1906, i, 544 ; this 
vol,, i, 577). — The method described gives a ready means for preparing 
unchlorinated or mono-chlorinated hydroxyindazoles, which up to the 
present have been difficult to obtain. The 
transformation consists in a simple dehydra- 
tion, and proceeds more readily when there 
are more halogen atoms in the benzene 
nucleus. 

5 : i- Dichloro-3- hydroxy -2 - p - chlorophmyl- 
indazole (annexed formula), • white needles, 
209 — 210°, very sparingly soluble in organic solvents, is 
prepared by the action of phosphorus pentachloride or thionyl chloride 
on p-chlorobenzeneazo-o -benzoic acid. 

The same method is used for the preparation of several bydroxy- 
indazoles, which have been previously prepared by other methods, 
and described, 5 : 7-Dichloro-3-hydroxy-2-phenyliDdazole can be 
readily obtained from benzeneazo-o-benzoic acid in this way (compare 
Abstr., 1907, i, 158). W. G. 
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Ring Formation in the Peri -position in the Naphthalene 
Series. III. Derivatives of 2' : 4 -Dinitrophenyl-l : 8- 
naphthylenediamine. Fkanz Sachs and R. B. Fokstee ( Ber ., 
1911, 44, 1738—1748. Compare Abstr., 1909, i, 426).— The con- 
densation of 2' : 4'-dinitrophenyl-l :8-naphthylenediamine with various 
acids and oarbonyl derivatives has been studied. In the case of 
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condensing with formic acid, the large, strongly negative dinitro. 
phenyl group has a retarding effect. With acetic anhydride and 
mbst acyl chlorides, ring formation does not occur, the product 
being a monoacyl derivative of the type 

R-CO-NH-C 10 H 6 -NH> CjH 8 (NO s ) 2 . 

Carbonyl chloride does not condense at all readily with the nitrated 
base, but ethyl chlorocarbonate yields the corieiAoay-derivative, 
CO 5 EfNH-C 10 H e -NH-C B H 8 (NO 2 ), 2 , 
which gives the cyclic compound 1-op-dinitrophenyl-l : 3-dihydro. 
2 -perimidone : 

(I.) V< >0. 

/J>-N[C 8 H s (N0 2 ) 2 K 

Ethyl oxalate yields a mixture of the two compounds 
, (II.) CO 2 Et-CO-NH-C 10 H s -NH-C 8 H 3 (NO 2 ), 


Nt=:C-C0 2 Et 

and(IIL )S 10 H,-N-C 6 H 3 (NO s ) s ’ 


and succinic anhydride reacts in much 


the same manner. 

Condensation with phthalic anhydride takes place readily when a 
glacial acetic acid solution of the components is boiled for a short time, 
the product being l-o/>-dinitrophenylpeiimidine- 2 - benzoic acid, 

N— C-C s H 4 -C0 2 H 

c 10 h # -n-c s h s <no s ) 2 - 

Acetone, ethyl acefcoacetate, and other carbonyl derivatives react with 
the free amino-group only, ring formation does not occur, and products 
of the type (IV.)C 8 H s (Nb 2 ) 2 ’NE'C 19 H B -N:CMe 2 are formed, which are 
extremely sensitive to acids. 

The cyclic perimidine compounds obtained are deeply coloured; 
their solutions in concentrated sulphuric acid are also coloured, and 
the colour of the solution is not destroyed by gently healing. 

N=CH . ... 

1-op -Dinitrophenylperimidi7ie, i „ ■ ~ v » crystallises 

^ 10 ^ 16 * ^ V 2/2 

from dilute methyl alcohol in reddish-brown needles, m. p. 175°, and 
decomposing at 265°. The picrate , C^HjgO^Nf, forms orange-red 
crystals, m. p. 232°.' 

1 -A cetylaminoS-op-dinitroanilinonaphthcderie, 

NHAc-C l 0 H 8 ‘NH-C 6 H B (NO 2 ) 2 , 

separates from alcohol in yellow crystals, m. p. 237°, and yields a 
to£r<m<ro-derivative, m. p. 248°. The corresponding benzoyl deriv- 
ative, COPh-NH-C 10 H 6 -NH-C 6 H 3 (NO 2 ) 2 , crystallises from glacial acetic 
acid or xylene, and has m. p. 271—272°, and the cinnamoyl derivative, 
CHPh:OH-CO-NH'C 10 H 6 *NH-C fl H 8 (NO 2 ) 2 , separates in yellow crystals 
from xylene, and has m. p, 258 — 259°. 

\-Carbetkoxylamino-&-op-dinitroanili}ionaphthalene i 

CO 2 EfNH-C l 0 H 6 -NH-C 6 H 8 (NO 2 ) 2 , 
obtained by heating the dinitrated base with ethyl chlorocarbonate 
at 100 ° for seventeen hours, forms orange-coloured crystals, m. p- 
184 — 185°, and decomposing at 260 — 270°. When heated at 193° under 
10—12 91 m. pressure for 1 J hours, the compound loses ethyl alcohol 



ORGANIC CHEMISTRY, 


i. 755 


a yields \-<sp-iiaitrophmyl -\ : S-dihydro-Z-ptrimidme, C 17 H 10 O 5 N (1 
S hieh crystallises from xylene in red, triangular prisms, m. p. 

* r 268° (decomp.), after changing colour at 150°. The crystals 
Contain 0’5 mol, of xylene, which they lose gradually at 100° under 

reduced pressure. 

a jm .J)initroanilino-\-naphthylplunylcarbamide, 

F O 6 H,(NO 2 ).,-NH-C 10 H e -NH-CO-KHPh, 

htaiued by heating the components in dry xylene, separates from 
° e tic acid in orange-coloured crystals, m. p. 229 — 230°, and the 
^responding thiocarhamide , C^HuC^NjS, obtained by boiling a 
■hloroform solution of the components for twenty-four hours, separates 
from a mixture of chloroform and light petroleum in glistening, 
orange-red crystals, m. p. 182°. 

Methyl 6-op-dinitroaniiinmaphthyloxamate, 

C 8 H s (M0 2 ) 2 'N Ii-c i4 H.-N H • CO C0 2 Me, 
obtained by heating the dinitro-base with ten times its weight of 
methyl oxalate for seven days at 100°, crystallises from dilute acetone, 
and has m. p. 209 — 210°. The corresponding ethyl ester separates 
from ethyl acetate in yellow crystals, m. p. 191—192°, and is 
accompanied by the cyclic compound (III), which forms red crystals, 
m. p. 171 — 172°. 

%. 0 n-Dinitroanilino-\-naphlhylsw:citmmic acid, 

forms a pale yellow, crystalline powder, turns red at 190°, and 
decomposes at 227°. When boiled with glacial acetic acid it yields 
the onAj/*o-compound, C s0 H 14 O 0 N 4 , in the form of red crystals 
sparingly soluble in alcohol and melting at 227°. 

\.op-Dinitropkenylperimidine-2-benzoic acid forms yellow crystals, 
m. p. 297°, and when reduced yields the corresponding diamino- 
derivative, which is not molten at 340°, although its picrate has 

m.p. 220 °. .. 

The dinitro-base reacts with formaldehyde solution in the presence 
of glacial acetic acid and dilute hydro- 
chloric acid, yielding a compound, probably 
of the annexed constitution, which decom- 
poses without meltiDg. 

8-op-Dinitroanilino-\ - p'opylidemamino- 
naphthalenc (IV), from acetone and the 
dinitro-base, forms yellow crystals, ra. p. 166 — 167°. The corre- 
sponding derivative from acetophenone, 

C e H s (NO 2 ) 2 -NE-C 10 H 6 -N:CMePh 

forms red crystals, m. p. 163 — 164°, and that from ethyl acetoacetate, 
0 6 H 3 (N0 2 ) 2 'NH'C 10 H e -N:CMe , CH 2 'CO 2 Et, has m. p. 167—168°. 

J. J. s. 
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Degradation of Indanthren to Dihydroxypyrazinoanthra- 
quinone and its Behaviour with Benzoyl Chloride and Sodium 
Ethoxide, Roland Scholl and Siegfried Edlbacheb (Ber. t 1911, 
44, 1727—1737. Compare Scholl and Mansfield, Abstr., 1907, 
i, 255). — Commercial indanthren powder which has been ex- 
tracted with hydrochloric and glacial acetic acids can be oxidised by 
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boiling gfeaftl acetio acid solution of chrowft^'^ioxid e to 
afi-d\hydroxyanthraqui7ioxalineqttinon6 (aft - dihydroxy - 1 v2 •pyrazino- 
antkraquinone) (annexed constitution), -which crystallises from nitro- 
benzene in golden-bronzy needles. It begi& s 
to, sublime at 300°, and chars at 370°. Boiling 
sulphuric acid or bromine has no action, and 
distillation with zinc dust yields anthra- 
quinoxaline. Its sodium derivative, 



Nk i’C-OH 
C-OH 


^16-®6^4^3® r 2> 


obtained by the action of sodium ethoxide 
forms a brick -red powder. 
if4 Nitrodihydroxyanthraquinoxalinequinone , Cj 0 H-O 6 N 3 , obtained by tbe 
action of 50% nitric acid, forms a pale yellow powder, and yields a 
red sodium derivative. The corresponding amino-derivative, 

^ 16 ^ 9 ^ 4 ^ 3 » 

; prepared by reducing the nitro-compound with ammonium sulphide, 
crystallises from nitrobenzene in violet, microscopic needles, 
m. p. 365°. 

a/3-Dihydroxyanthraquinoxalinequinone can be synthesised by 
condensing 1 : 2-diaminoantbraquinone with anhydrous oxalic acid 
at 170°. 


Indanthren yields iV-benzoyl derivatives (compare Scholl and 
Berblinger, Abstr., 1907, i, 257) when boiled for an hour with 
benzoyl chloride or benzoic anhydride. The dibenzoyl derivative, di- 
beuzoyl-B-dihydroantkraquinoneazine (annexed constitution), crystallises 
from xylene in red needles, forms an 
unstable blue additive compound with 
benzoyl chloride, and is hydrolysed by 
sulphuric acid or by alcoholic potash to 
indanthren. 

When indanthren is left in contact with 
a methyl-alcoholic solution of sodium 
...... methoxide at the ordinary temperature 

pri for twenty-four hours, the colour 
changes to greyish-green, and, after 
decanting and washing with methyl alcohol and ether, and finally 
with absolute ether, a bluish-black sodium compound is obtained. This 
product is formed by the union of two molecules of sodium methoxide 
to. one of the quinone, probably at the expense of two of the four 
carbonyl groups originally present. The compound is immediately 
decomposed by water. 

Anthraquinone&zine and sodium methoxide form a green additive 
compound, C 30 H 18 O G N 2 Na 2 , which is completely decomposed by 
prolonged treatment with methyl alcohol, yielding anthraquinonaz- 
bydrine (Abstr., 1904, i, 110). These compounds are analogous 
to the additive compounds of 6odium alkyl oxides with indigocarmine, 
indigotin, etc. J. J. S. 

Constitution of Alloxantin. M. M. Richter (Ber., 1911, 44, 
2155— -2158).— Piloty and Finckh, and also Slimmer and Stieglitz, 
have suggested that alloxantin is a combination of alloxan and 
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.. lujiu iatiinb'llng the quinhydrones. Siuee alloxantin does not., 
ybit the topical criteria (qninonoid structure, colour, easy dissocia- 
®. x 0 f quinhydrones, the proof of the suggestion is very difficult, and 
be limited to the possibility of preparing quinhydrone-like 
^pounds f rom p-bensoquinooe and dialuric acid and from quinol and 
C lloxan. The combination of the former pair is impossible, owing to , 
the sensitiveness of dialuric acid to atmospheric oxidation, but a? 

circular combination of the latter pair has been described by- 
Behringer <fc Scihne (1900, D.R.-P. 107720). That the oxygen 
atom in alloxan can exert a similar, although milder, oxidising action 
to that of the oxygen in p-benzoquinone iB shown by mixing concentrated 
aoueous solutions of alloxan and p-phenylenediamine at 30°, whereby is 
obtained a bluish-black precipitate of p-phenylenedi-imin* dialurate, 

®*^Nh'cO^'^' Q ’7UI,1C,H 4 ;NH, the formation of which is. 

explained by the conversion of the p-phenylenediamine and that 
alloxan into p-phenylenedi-imine and dialuric acid respectively. 

Alloxan and hydrazine hydrate in methyl alcohol yield attoxan- 

hydrazine, CO<^'.^^>C:OH-NH-NH 2 (according to the author’s 

oxonium formula for quinhydrones), a white, amorphous powder, 
which in the presence of moisture is transformed into dialurodi-imine, 

^^Nh'cO^* 1 ‘NHglNH, decomposing rapidly into nitrogen 

and ammonium dialurate. C. S. 

Benzeneazoxy-o-benzoic Acid. Paul Freundler (Bull. Soe. 

chim 1911, [iv], 9, 739—' 741 ).— Bemeneazoxy - o - benzoic arid, 

^NPh^ 4 P ale y ellow spangles, m. p. 110 — 111 0 , is prepared 

by the action of phenylhydroxylamine on o-nitrosobenzoic acid in 
alcoholic solution. It is purified through its barium salt. \V. G. 

Hydroxyindazoles. III. Preparation of Ortho-substituted 
Azo-acids. Paul Freundler (Bull. Soc. chim., 1911, [iv], 9, 
657—661. Compare this vol., i, 577).— Further condensations of 
nitrosobenzene with o-amino ben zoic esters and of hmines with 
o-nitrosobenzoic acids have been effected by the method previously 
described. 

Methyl 5-chloroanthranilate and nitrosobenzene when kept for 
fifteen days at the ordinary temperature in glacial acetic acid yield a 
reaction product, from which the following substances can be isolated : 
(1) the yellow compound, C 13 H U 0 3 N 2 C1, m. p. 137°, previously 
mentioned (Abstr., 1910, i, 4i6) ; (2) methyl Z-benzeneazo-6-chloro- 
benzoate , which forms red needles, m. p. 64‘5°; (3) the acid, of which 
the yellow compound is the methyl ester; (4) azoxybenzene; (5) 
^■benzmeazo-5-chlorobcnzoic acid, which, after purification by the crys- 
tallisation of its barium salt, forms orange-red needles, m. p. 126 — 12 
The barium salt becomes red and anhydrous at 1 00°. 

Methyl bromoanthranilate yields in similar circumstances : (1) a 
yellow sub»tanc6\ (2) the corresponding add ; (3) azoxybenzene; (4) 
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S-behzeTitazoJi-brmobQn&oie acid, which crystallises inniby*red prisms 
"m. p. 142— 143° . . ? *'* ■ 

By the interaction of o-nitrosobenzoic acid and aniline, benzeneazo- 
benzoic acid is obtained, and p-tolueneazobenzoic acid and p-chloro- 
benzeneazobenzoic acid may be prepared similarly. 

%ft'itro80-m-toluic acid crystallises in grey priBms, m. p. 172 — 1730 
(decomp.). It reacts with y>toluidine, yielding 2^ tolu6neazo-m'tcluic 
acid , which crystallises in large, red prisms, m. p. 122*5°. 

2-p-ToltLeneazo-5-chlorobe?izoic acid (from p-toluidine and 2-nitroso- 
5-chlorobenzoic acid) forms orange scales, m. p. 159 — 160°. 

R. V. s. 

Sulphur Linkings in Proteins. Treat B. Johnson (/. Biol. 
Chsm., 1911, 9, 439— 448).— The available evidence on the sulphur 
' linkings in protein is summarised and discussed. It is considered 
that there are other sulphur combinations besides the cystine group 
which can break down on hydrolysis with the formation of hydrogen 
sulphide. E. F. A. 

Enzyme Action and Electrolytic Dissociation. Hugo 
Rohonyi ( Biockem . Zeitsch . , 1911, 34, 176 — 191). — The differences 
which have been observed between active and inactivated enzyme 
solutions are experimentally shown by the author to be due to the 
evaporation of water during the process of inactivation. The increase 
in conductivity during the course of the hydrolysis of starch by 
diastase is shown to be due to the setting free of adsorbed salt 
molecules. No similar increase is observed when ash-free sucrose is 
hydrolysed by invertin. On the addition of a substrate to an enzyme 
solution the changes of the conductivity are quantitatively different 
when active or inactivated enzyme is used. This change is not 
specific for the substrate, however, as similar differences are noted when 
indifferent electrolytes are added to the enzyme solutions. The 
hydrogen ion concentration in the cases investigated remains 
unchanged during the digestion process, and there is no difference in 
the hydrogen ion concentration between active and inactivated enzyme 
solutions. S. B. S. 

Action of Ultra-violet Light on Amylase, Invertase, and a 
Mixture of These Two Diastases. A. Chauchard and (Mile.) B. 
Mazoue ( Compt . rend., 1911, 152, 1709 — 1711). — Malt amylase is 
much more sensitive to ultra-violet light than the invertase from 
yeast. It is therefore possible by exposing a mixture of the two to 
the light from a quartz-mercury lamp to destroy the activity of one 
before that of the other. W. 0. W. 

The Solubility of the Pancreas Lipase. L. Berczeller 
(Biochem Zeitsch., 1911,34, 170— 175).— Experiments with pancreas 
lipase showed that this enzyme is not soluble either in ether, fata, or 
fatty acids. The conclusion is drawn that the fat scission by lipase 
takes place in a heterogeneous system. S. B. S. 
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Enzymic Decomposition of Hydrogen Peroxide. Pkbct 
^Vaentig and Otto Steche (Zoiisch. physiol. Chem,, 1911, 72, 
226—304. Compare Senter, Abstr., 1905, i, 107; ii, 377).— The 
decomposition of hydrogen peroxide by the enzymes of blood is not in 
agreement with a reaction of the first order, nor is it possible to 
express the course of change by one mathematical expression. There 
is, however, some proportionality between the enzyme concentration 
and the amount of hydrogen peroxide decomposed during the first 
stage of the reaction. 

Tbe more highly purified ferment preparations are more susceptible 
to the adverse influence of impurities. Hydrogen peroxide exerts an 
adverse influence. 

The neutrality or otherwise of the mixture is of great influence on 
the velocity of reaction, which is quickest at 0° in truly neutral' 
distilled water, and is retarded by the amount of carbon dioxide 
present in ordinary distilled water or by addition of alkali until 
indicated by phenolphthalein. At higher temperatures the optimum 
is in water containing carbon dioxide. When the quantity of acid 
present is increased, the velocity of change falls at first quickly and 
later more slowly without the enzyme being damaged. An increase 
in the amount of alkali decreases the velocity, and the enzyme is also 
in part destroyed. These changes are more marked at 30° than at 0°. 

The influence of an increase of temperature on the rate of change is 
remarkably small so long as the concentration of the hydrogen 
peroxide is small. E. F. A. 

The Reducing Ferments. II. Reduction of Nitrates by the 
System Perhydraae, Aldehyde, Water. Alexis Bach ( Biochem . 
Zeitsch., 1911, 33, 282—290). — The author has already suggested that 
the Schardinger enzyme which reduces methylene-blue is a perhydrase 
which acts together with another substance which can be replaced by 
aldehydes (this vol., i, 412). The reducing action when methylene- 
blue is replaced by nitrates was then investigated. It was found that 
fresh milk contains a catalase, which accelerates the reduction of 
nitrates by aldehydes to such an extent that nitrites could be 
detected after one or two minutes 7 action. The increase of both 
aldehyde and nitrate concentration increases the rate of action, but 
the increased rate is less than proportional to the increase of the other 
two constituents of the system. The increased rate of action is, 
however, proportional to the concentration of the enzyme when the 
concentration of the other substances is the same. Side by side with 
the formation of the nitrites, there is a destruction of the latter 
substance. The optimum temperature is 60 — 70°. The acetic acid 
foftned in the process has no appreciable action on tbe rate. In a 
mixture of milk, nitrite, and aldehyde at 50°, there is a small disappear- 
ance of nitrite, which is not sufficient to account for aDy appreciable 
loss in the mixture of nitrate, aldehyde, and ferment, and the reason 
for the small amount of nitrate formed is not yet accounted for in a 
satisfactory manner. A similar ferment was obtained from the liver 
°f a calf. S. B. S. 
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Preparation of & N i tro - 1 - aminophenyl*4-afaMo Acid. 
Farbwerke yoem. Mkister, Lucres A Bribing (D.Rr-r. 232879. 
Compare this vol, i, 594) —The ' oxanil4-arsinic acid . previously 
employed for this preparation can be replaced by p •urethonopkenyl. 
arsinio acid , As0(0H) 8 'C 6 H 4 *NH*C0 2 Et, needles, decomposing afc 
330—340°, and obtained by adding ethyl chlorocarbonate to a cooled 
^alkaline solution of jo-aminophenylarsinic acid. The m<ro-compoum[ 
prepared by nitrating the foregoing urethane in concentrated sulphuric 
vacid solution crystallises from alcohol in yellow needles, and is 
converted by heating at 60 — 80° with sulphuric acid into nitro- 
1 -aminophenylarsinic acid. M. G, M. 

Quinine Eaters of Phenylarsinic Acid Derivatives. K. I 
Oechslin ( Philippine J. Sci., 1911, 6, 23 — 34). — Arsenophenylglycine 
'and atoxyl have been found by Strong and Teague (Philippine 
'•1910, 5, 29) to be the best drugs which have possibilities as a 
specific against surra; they have the disadvantage, however, that, 
"the dose required to effect a cure is too nearly the lethal dose. The 
author has tested a number of substances (a list of which is given) 
for their action on trypanosomata, and in the course of the work 
has prepared the following quinine esters of phenylarsinic acid 
derivatives. ... .... 

A suspension of benzoarsinic acid [p-carboxyphenylarsinic acid] in 
dry chloroform is reduced to benzoarsine dichloride by phosphorus 
trichloride. After evaporation to dryness in a vacuum on the water 
bath, chloroform and phosphorus pentachloride (1 mol.) are added tu 
the residue, and the resulting solution is treated with quinine in 
chloroform, whereby ultimately is obtained the quinine ester of benzo* 
arsine dichloride, C 20 H 23 ON 2 *CO 2 *C 6 H 4 *AsC 1 2 . This substance shows 
an exceedingly high toxicity for trypanosomata in vitro , but on the 
other hand is equally toxic for the cells oE the host in vivo , and 
therefore cannot be used therapeutically. It is oxidised by hydrogen 
peroxide and hydrochloric acid to the quinine ester of benzoarsinic 
acid, C j0 H 23 ON 2 -CO 2 *C 6 H 4 -AsO(OH) 2 , a heavy, white powder, 
soluble in acids or alkalis, its solutions in the former being 


fluorescent. 

In a somewhat similar manner, di-p-benzoarsinic acid is converted 
into diquinine dibenzoarsinate , G 54 H 5S 0 8 N 4 As, a fine, white powder, 
and phenylglycinearsinic acid through its acetyl derivative into 
quinine acetylphenylglycinearsinic acid , a heavy, white powder, which 
is easily soluble in dilute hydrochloric acid, aqueous ammonia, sodium 
hydroxide, or sodium carbonate. 
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flew Catalytic Reaction with Finely Divided Nickel. 
H. van Bbeesteyn (Bull. Soc. chint. Belg., 1911, 25, 293 — 300). — Iq 
attempting to prepare heptyl alcohol from heptaldehyde by the general 
method of Sabatier and Seuderens (compare Abstr., 1905, i, 333), the 
author, whilst obtaining some of the required alcohol, observed in 
addition tbe formation of considerable quantities of w-hexylene. This 
hydrocarbon was also obtained by passing heptyl alcohol over finely 
divided nickel, in an atmosphere of hydrogen, at 220°, this being the ' 
optimum temperature. The reaction is represented by the following 
equation ; C 7 tf 15 -OH = C 6 H 12 + CH 3 -OH. : 

The methyl alcohol formed is decomposed in the reaction into 
hydrogen and carbon monoxide, the latter being detected in the 
gaseous products. W. G. 

Optical Investigation of Argentine Petroleum. Michael A. 
Rakusin (/. Russ. Phys. Chem. Soc., 1911, 43, 792 — 793). — Crude 
Tartahal (Argentine) naphtha is polariinetrically semi-transparent, 
and the carbonisation constant K is greater than 1%, this being in 
complete correspondence with the small depths of the deposits. 
Various other specimens of Argentine petroleum were examined. 

T. H. P. 

Optical Investigation of Petroleum from Southern Bolivia. 
Michaei, A. Rakusin (J. Rvss. Phys. Chem. Soc., 1911, 43, 791 — 792). 
—Two petroleums from the Yaeuiba district of S. Bolivia were found 
to be virtually optically inactive, and to give no reaction with 
TschugaefFs, cholesterol reagent, trichloroacetic acid. These proper- 
ties indicate a modification in the properties of the natural petroleum, 
as originally formed, by a process of filtration. T. H. P. 

Presence of Cholesterol in Petroleum. A. K. Koss (/. Bust. 
Phys, Chem. Soc., 1911, 43, 697 — 707). — The author has made a 
number of experiments withLedok andGogor petroleums (from Java),- 
the results being in disagreement with Engler’s view that the optical 
activity of petroleum is due to a product of the destructive distillation 
of cholesterol. For instance, when cholesterol was dissolved in a 
Ifevorotatory fraction of either of these petroleums and the solution 
completely distilled, the laavorotation of the distillate was found to be 
identical with that of the original fraction. Also, the magnitudes of 
the Irevorotations are not altered by treatment of these fractions with 
ozone. T. H. P. 

Borislav Ozokerite. A. K. Koss (J. Russ. Phys. Chem. Soc., 
1911, 43, 846 — 855). — Owing to the difficulty of separating the 
paraffins unchanged from ozokerite by distillation, the author has 
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thfe extracted ‘ • of the 

■ft^haltene and the paraffins of iwed^first, 

rsuid the 'residue being then extracted’ with «Mfeqj^^S§be 'portion 
iortmted by the latter is divided into several fract&ns of varying 
Solubility in acetone. The products were suitably purified before 
^lamination. Both the liquid and the solid portions of the ozokerite 
are found to be free from cholesterol. 

If the ozokerite exhibits any optical activity, the active constituents 
.belong exclusively to the liquid portion, boiling at 229 — 305 o /10'5 mm. 
'The rotations observed are very slight and are dextrorotationB. The 
higher the m. p. of the paraffin, the higher is the specific gravity and 
.the lower the degree of unsaturation (iodine number). Also, as the 
degree of unsaturation of the paraffin fractions diminishes, the 
dispersion decreases and the refraction increases. 

According to Krafft, the specific gravities of normal paraffins 
at their melting points are almost constant, the value of AD being very 
small. With the paraffin fractions under examination, the increase of 
specific gravity with rise of melting point is much greater than for 
the normal paraffins, so that isoparaffins are probably present. 

I:;.- T. H. p, 

Fluorobromo-derivatives containing Two Atoms of Carbon. 
V. Frederic Swarts ( BuU . Acad. toy. Btlg ., 1911, 563—589. 
Compare ibid., 1897, 33, 439, and Abstr., 1898, i, 457 ; 1899, i, 254; 
1902, i, 129 ; 1909, i, 689 ; 1910, i, 293).— The author has prepared 
a series of isomeric compounds derived from as-tetrabromoethane. 
A modification of his former method of preparing tribromoethane is 
given, by which the vmyl bromide formed is separated, collected, and 
distilled on to the calculated quantity of bromine to give tribromo- 
etbane. This is then converted into <z«-dibromoethylene by boiling 
in alcoholic solution with potassium carbonate and potassium acetate 
for thirty-six hours. The resulting product after distillation out of 
contact with air gives on bromination the required as-tetrabromoethane, 
b. p. 1 12‘5°/18 mm. The action of antimony fluoride on this substance 
is similar to that on bromoform, but is markedly different from that 
on either s-tetrabromoe thane or tribromoethane. The reaction with 
antimony fluoride is somewhat complex. By using J mol. of this 
reagent for every mol. of tetrabromoethane, working at 135°, the 
principal product is fluorotribromoethane. The other products of the 
reaction are tetrabromoethylene, and a liquid, b. p. 206 — 209°, which 
appeared to be fluorotetrabromoethane. 

By using | mol. antimony fluoride the principal product is difluoro- 
dibromoethane, CF 2 Br*CH 2 Br. The other products are trifluoro- 
bromoethane, difluorotribromoethane, pentabromoethane, fluorotetra- 
bromoethaue, and tetrabromoethylene. 

a«Fluoro-aa/5-tribromoethane (Abstr., 1909, i, 690) is a colourless 
liquid, b. p. 162-77757, mm., D 175 2*6054, 1-50215; when acted 

:pn by potassium ethoxide in an atmosphere of hydrogen, it yields 
a-flftoro-a/8-dibromoethylene, CFBrlCHBr, b. p. 88*8°, D 175 2*2890. 
On leading oxygen into this substance, dihroinoacetyl Jluoride is produced. 
Alcohol decomposes this, giving ethyl dibromo&cetate. 



Another ’W|l|P l M’tfe preparation of ttuorobromo*- 

ethylehe ^^JU^'foy.'BOg., 1909, 709) by tha action': 

0 f zIdc dost ; btr, fluorofcribromoethane. Tfie whole operation is 
co nduct«d itf wisr ? abgence of air, and the product so obtained has 
b. p. 6*8°» and can be kept in a sealed tube, without showing any 
signs ,of alteration after eighteen months, 
aa-Vifluoro-P-bromoethyUne, CF 2 ICHBr, is obtained by boiling an 
alcoholic solution of difluorodibromoetkane with potassium carbonate 
and potassium acetate. It is a colourless liquid, b. p. 6 2°, D° 1-82, 
an d i« not acted on by air. 

Dijluwobromodiethyl ether, CF 2 Br*CH 2 'OEt, obtained by the action 
0 f sodium ethoxide on difluorodibromoethane, is a colourless liquid 
with a pungent odour, b. p. 114 — 115°, which on oxidation with 
oitric acid yields broinoacetic and hydrofluoric acids. 

i-Fluoro-aafiP-tetrabrovioetliaiw, CFBr 2 *CHBr 2 , a colourless liquid, 
b. p. 211°, or l06-4°/24 mm., D 17 ' 5 2-9094, results from the action of 
bromine on the above fluorodibromoethylene. 

an- Dijluoro-a^-tribromoethaiie, CF 2 Br*CHBr 2 , a colourless liquid, 
b.p. 143-4 — 143‘5°/754 mm., D 175 2-60769, < 5 1*50215, is obtained 
by the bromination of aa-difluoro-/?-bromoethylene. On treatment 
with potassium ethoxide in an atmosphere of nitrogen, it yields 
difluorodibromodiethyl ether , CHBiyCF 2 *OEt, a mobile liquid, b. p. 
67-2°/25 mm., D l7# 1-9158, giving with nitric acid, hydrofluoric and 
dibromoacetic acids. 

The author attempted to prepare a tetra substituted ethylene by 
die action of potassium carbonate and potassium acetate on difluoro- 
tribromoethane. The greater portion of the product was the above 
jther, and only a small amount of ua.-difluQj'Q-fifi'dibromoethyleiie was 
>btained, which, being difficult to purify, was brominated, giving 
ia4ijlu<rro-afipfi-tetrabronioethane, CF 2 BrGBr 3 , a solid, m. p. 99°, 
b. p. 185°, having a camphor-like odour. A mixture of antimony 
fluoride and bromine had practically no action on it. 

wfi-Trifluoro-fi-bromoethane, one of the by-products in the action 
of antimony fluoride (§ mol.) on tetrabromoethane, is obtained by the. 
iction of silver fluoride on an difluoro-aj8-dibromaethane in sealed 
tubes at 120°, as a liquid, b. p. 24-8— 25°. It does not react with 
either mercuric oxide and water at 130°, or with potassium ethoxide 
it 40°. When treated with sodium methoxide at 150° for seven 
hours, it gives methyl trifluoroetbjl ether, CII 2 F*CF 3 *OMe, b. p. 45°. 

The group .CF 2 imparts inertia to the molecule, as is shown by 
the fact that, whereas a/?-difluoro-a/?/^tribronioethane, CFBr 2 ‘CHFBr, 
3iin be fluorinated, the corresponding aa/3-trifluoro-a/3 dibromoethane, 
CFjBrCHFBr, cannot bo so acted on. Similarly, the bromine atom in 
the chain *CF 2 Br has very little mobility, and cannot be displaced by 
potassium ethoxide. 

Further, in the ethylenes this group !CF., gives stability. The 
compounds CF 2 .CH 2 and CF 2 !CHBr do not undergo oxidation in air, 
whilst the compounds CBr 2 !uH 2 and CFBriCHF are oxidised readily. 
Jn the other hand, the group XFBr seems the most reactive towards 
JxygBn, and in the compound OF 2 ICFBr,the group !CF 2 cannot inhibit 
'he oxidising action on the group iCFBr. 


3 A 2 
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IT the general structure of the molecuie ^mains unaltered, the 
transposition of fluorine and bromine atoms has little or no effect on 
the b. p. and density of the compound. W, 

Action of Some Organic Acids on Sodium Formate. Willu* 
Oechsner de Coninck [Bull. Acad. roy. Belg. } 1911, 440—442),-, 
By thereby distillation of sodium formate mixed with either malonic 
succinic, or tartaric acids in the requisite molecular proportion^ 
formic acid passes over, and may be recognised by ite reducing p 0Wer 
or fey the formation of ethyl formate. Tartaric acid is the least 
active of the three acids, and, in the case of malonic acid, acetic add 
can also be found in the distillate. W. Q. 

Action of Some Organic Acids on Sodium Formate, n 
William Oechsner de Coninck (Bull. Acad. roy. Belg. t 1911, 590 — 594' 
Compare preceding abstract). — Benzoic and tannic acids readily, 
gallic acid moderately, the three isomeric hydroxy benzoic acids and 
cinnamic acid feebly, p-nitrobenzoic acid partly, if the operation 
is carefully conducted, and malic acid only partly, displace formic acid 
from sodium formate on dry distillation. 

Incidentally the author notes certain points as to the behaviour of 
cinnamic acid on sublimation and dissolution, and mentions ethyl 
alcohol or pure methyl alcohol as the best solvents for it. W. G, 

The Optically Active Modifications of Lactic Acid, 
Reginald 0. Herzog and B. Slansky ( Zeitsch . physiol. Chem., 191], 
73, 240— 246).— Jungfieisch (Abstr., 1904, i, 645) has stated that the 
two optically active modifications of lactic acid are racemised in 
alkaline solution at different rates. The two modifications have now 
been prepared with the aid of morphine by Irvine’s method (Trans., 
1906, 89, 935), and heated both in alkaline acid and neutral solution. 
The rotations were determined in presence of ammonium molybdate 
under standard conditions. No difference whatever was found in the 
behaviour of the two antipodes. E. F. A. 

Electrolytic Reduction of Leevulic Acid and a-Dimethyl- 
leevulic Acid. Julius Tafel and Bruno Emmert (Ztttsch, Elektxo 
chem., 1911, 17, 569 — 572). — Alkaline solutions of the acids were 
reduced at a prepared lead cathode at about 20° with a current density 
of about 0*12 ampere per sq. cm. (Abstr., 1900, ii, 588). With acid 
solutions, it was necessary to add alcohol in order to prevent the formv 
tion of a non-conducting film of valeric acid on the lead cathode, or 
else to use a cathode of mercury instead of lead. 

Lmvulic and dimethyl-laevulic acid are reduced in alkaline solutions 
to the corresponding hydroxy-acids or lactones. 

In acid solutions lmvulic acid is reduced to valeric acid, hut 
dimethyl- laevulic acid yields the corresponding lactone as the principal 
product, only small quantities of dimethylvaleric acid being formed. 

Hydroxy valeric acid, valerolactone, and a-dimethylvalerolactow 
are not reduced at all under the conditions used, and these substances 
cannot therefore be regarded as intermediate products in the reduction 
to the (atty acids. T. E. 
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Reactions of Certain Unsatnrated Fatty Acids with Form- 

ldehyde. Sbboius Fokin iJ. Ruts. Phjs. Chem. Soc., 1911, 43, 

819)- -The author has studied the compounds obtained by the 

S densation of oleic, elaidic, and undecoic acids with formaldehyde 
C ° n of sulphuric acid. It is found that more definite and non- 

are obtained if the reaction is carried out at low 


tem peratures* . 

With oleic and elaidic acids the products seem to be identical, and 
of the following acids ; (1) A white, crystalline compound , 
C0 , GHo*[CHJ 7 *CH*CH{OHL m 110 11i0 

CnH (0 O 4 or fjo 2 jj.r(!HJy-CH-CH(OH)> CH - * ’ » ll *- 1M# 

(HO— 113’5°), solidifying at 102—97° (100 5 — 94°) ; the iodine 
number is 7-6, which indicates the absence of double linkings. The 
{mm and silver salts and the diacetyl derivative were prepared. 

2) An acid, c0ijU .|CII,] 7 -CH-CH,,-0-CH > 

0 

/\ 

CH 3 -[CH 2 ] 7 -CH-CH-CH 
C0 2 H-[CH s ] 7 ' ch-ch-cit 

6 

shicli was obtained as a liquid soluble iu light petroleum, and forms a 
mumtlyl derivative. (3) A viscous liquid acid, probably 
0 

/\ 

CH 3 -[CH s ] 7 -CH-t!H-CH 

C0 2 H-[CHJ 7 -CH-CH'C1K 


oaving a bitter taste ; it is insoluble in light petroleum, and forms a 
wmoacelyl derivative. The sodium salt was analysed. 

In the case of undecoic acid the principal product is a viscous liquid , 

0 

/\ 

solublo in ether. 

D0 2 H-[CH 2 ] s *CH-CH-CH^ 

T. H. P. 


The Haemolytic Action of the Fat of Rice (Oryza sativa, L.) 
Haemolysis of Fatty Acids. J. Shimazono (Arch. expt. Path • 
Pham., 1911,. 66, 361— 366).— The alcoholic and ethereal extracts of 
rice possess haemolytic properties which the author traced to the 
palmitic acid present. This observation led him to study the 
hamolytic powers of other fatty acids ; working upwards from formic 
&cid, these properties were absent in the lower members, and did not 
appear until nonoic acid was reached. The higher acids were 
Markedly haemolytic. It thus appears possible that the haemolytic 
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ietioq*of various o?gans *vaguply ascribed' to lipoids, etc., may 
jeali&y be due to higher fatty acids. . . ®- *1. R 

Cochineal Fat. R, Hoebbe (/. Pharm. Ckim., 19U,*[vii], ^ 
56— 651— The fat extracted by boiling ether from “ silver cochineal " 
has ro. 32°, iodine number 50'53, and the percentage composition 
free -fatty acids 89, jglycerides 8, and unsaponifiable matter 3, 
Liebermann has shown already that the saturated acid present ig 
myristic, and the author finds that the liquid acids are composed of 
oleic 35% and linoleic 8%, calculated on the “ total fatty £cids." Oleic 
acid was isolated by means of the lead salt, but attempts to isolate the 
linoleic acid in a pure state by Farnsteiner’s method (Abstr., 1899, 
ii, 705)'and by the process Haller has used for the separation of oleic 
acid from saturated fatty acids (Abstr., 1907, i, 9, 10) were an. 
successful, and the presence of linoleic acid was proved by the detec- 
tion of jtetrahydroxystearic acid in the products of oxidation of the 
liquid fatty acids by permanganate. The unsaponifiable matter is 
orange-coloured, and lias a high iodine number. T. A. H. 


Fatty Acids of Cod-liver Oil. Alfred IIeiduschka and E. Runs. 
bekgeb (Pharm. Zmtr.-h., 1911, 52, 837-838).— It has been shorn 
previously that the fatty acids of cod-liver oil on treatment with 
Hiibl’s iodine solution furnish a crystalline derivative, C 17 H a O s CI ( I v 
of terapic acid, C 17 H S8 0 2 , in which the iodine can be replaced by 
chlorine, forming terapic acid octachloride (Abstr., 1910, i, 297). 

The first of these derivatives on treatment with zinc and acetic acid 
furnishes an add, C l7 H 2s 0 2 , as a nearly colourless oil, distilling at 
154°/75 mm., and having iodine number 264’5. When terapic acid 
tetrachloride tetraiodide is treated with bromine, the four iodine 
atoms are replaced by bromine atoms, giving the compound, 
C, 7 H 26 0 2 Cl 4 Br ( , 

m. p. 150°, which forms a yellowish-brown, crystalline powder, soluble 
in the usual organic solvents. ^ . 

Terapic acid octachloride forms a potassiuvi salt. Linokmc acid 
triddoridc tri-iodide, C 13 H 30 O 2 Cl 3 l 3 , m. p. 95°, formed by the action of 
Hiibl’s iodine solution on the mixed fatty acids of linseed oil, is > 
colourless, crystalline substance, soluble in alcohol or chlorofom.^ 


Soya Bean Oil. S. Keimatsu (Chem. Zeit., 1911, 35, 839—840). 
—The oil used had the following constants : D“ 0-9265, viscosity at ill 
8-9 to 9-0 (Engler's apparatus), solidifying point - 15° to -16 , m p- 
- 7° to -8°, solidifying point of fatty acids 16—17°, m. p. of 
23— 040, saponification number 190, iodme value 132—135, and 
Hehner number 94-2. It contained 0'2% of a phytosterol, m. P- 
136—137°, which was not stigmasterol. The fatty acids were 
separated into saturated and unsatuiatcd by means of the lead fflJW 
The former included palmitic and stearic acids (together 12%). 
unsaturated acids on oxidation furnished isolinusic, dihydroxysteanq 
and sativic acids, together with an isomeride of sativic acid, n>. P 
158-159° (compare Hartley, Abstr., 1909, ii, 597), and an umdentiw 



acid impure.* These oxidation products? 

indicate ' theqireeenee in the ’oil of the following acids,' isolinplenio/ 3 : 
oleic liaoleic (these two together 15%), and an isomeride of linolei|| 
acid ’(50%). * T - A ‘ H - 

Preparation of Oxalic Acid by the Fusion of Sawdust with 
Potassium Hydroxide. A. von 11edenstr6m (CAem. Zeit., 1911,35, 

ggj g 54 ), There being no exact details as to yields, temperature of 

fusion, etc., in the manufacture of oxalic acid from sawduBt, the 
author has •carried out the following experiments, using, in the 
preliminary work, purified cotton wool instead of sawdust. 

" Three grams of cotton-wool were heated with 12 grams of potassium 
hydroxide and 20 c.c. of water in a nickel crucible on a sand-bath, the 
temperature of the mass being carefully taken. The best yield, 3-72 
™rns of oxalic acid, was obtained when the temperature was 
uradually raised to, and maintained at, 280° until no further reaction 
took place, the fusion then being cooled with continuous stirring. 
The yield is much less, 1 gram, when the temperature does not exceed 
225° even on prolonged heating. ■ The addition of potassium oxalate 
in small quantity, as also of potassium permanganate or lead peroxide, 
further increases the yield of oxalic acid at 280° ; the passage of air. 
through the fusion has a similar effect. 

Three grams of oak sawdust gave similar results and yields to the 
cotton-wool. It is thus probable that the lignin substances give 
oxalic acid ae well as the cellulose, and this was confirmed by first 
extracting the sawdust with a 10% solution of potassium hydroxide at 
the ordinary temperature, filtering, evaporating the filtrate to dryness, 
and fusing the residue at 280°. 1 '27 Grams of oxalic acid were 

obtained, which, together with 2-36 grains of oxalic acid obtained 
from the residual sawdust after extraction, give 3-63 grams, which is 
practically the same yield as 3-66 grams obtained by direct fusion of 
3 grama of sawdust. No oxalic acid was obtained by the extraction 
of cotton-wool with 10% potassium hydroxide. T. S. P. 

Stereoisomeric Dihalogensuccinic Acids. Bror Holmbebg (J. 
jir.Chem., 1911, [ii], 84, 145 — 168). — 1 The author has measured the 
velocity of decomposition of dibromosuccinic, tsodibromosuccinic, 
dichlorosuccinic, and taodicjjlorosuccinic acids, and also of tbeir normal 
and acid barium salts in (1/30 molar) aqueous solution at 25 , by 
determining the increase of acidity by means of staudard alkali, and 
finds that the reactions are all of the unimolecular type. The close 
agreement in the values obtained for the velocity constants indicates 
that the decomposition of the acids is not affected by the presence of 
the halogen acid formed in the reaction, and this is confirmed by the 
comparatively small differences in the constants, obtained for the 
decomposition of one and the same acid (1) in aqueous solution, (2) 
in the presence of hydrochloric acid, (3) in the form of its barium 
hydrogen salt. Although Lossen and Beisch (Abstr., 1898, i, 357) 
have shown that several reactions take place simultaneously during 
the decomposition of dibromosnccipic acid in aqueous solution, under 
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the, conditions chosen by the author th^ decomposition occurs mainly 
'Recording to the scheme : . ) 

& O-COCHBrCHBrCO* 0" = OCOCH :CBr-C0*0" + H° + Br'. 
i||:The behaviour of the isomeric dibromosuccinic acids towards 
potassium sulphide, potassium xanthate, sodium ethyl sulphide? and 
pOtass|pa trithiocarbonate has also been investigated. When dibromo- 
succimfc acid, in the form of its sodium salt, is allowed to react with 
these substances in aqueous solution, it is almost quantitatively trans- 
formed into fumaric acid, whilst the iso-acid, under the same conditions 
reacts with difficulty, yielding mainly bromofumaric acid, a 

Measurements have also been made of the electrical conductivity of 
the acids ^nd their sodium hydrogen salts, and also of the hydrogen-ion 
concentration of the same substances in aqueous solution by Bredig 
and Fraenkel’s method (Abstr., 1905, ii, 692) ; from the results thus 
obtained, the following values for the primary (&) and secondary (*) 
affinity constants of the acids have been calculated : dichlorosuccinic 
acid, 4 = 003, * = 8*1; isodichlorosuccinic acid, 4 = 0*035, a = 9 - 9 . 
dibromosuccinic acid, 4 = 0*037, 5 = 13*6; wodibromosuccinic acid 
4=0*37, 5=4*3. 

Unsuccessful attempts to resolve dibromosuccinic acid by crystal- 
lisation of the alkaloidal salts are recorded. 

The cinchonine salt, C 42 H 4 S 0 6 N 4 Br 2 ,6II 2 0, and strychnine salt, 

^'21®92^2^2 , ^4^4^4® r 2* 

are described. F. B. 

Formation of Cork, S. Zetset, (J. pr. Chem ., 1911, [ii], 84, 
317 — 323). — The author criticises adversely the work of Schmidt 
(Abstr., 1910, i, 540) on this subject, and maintains that the latter’s 
experiments lend no support to the view that cork is produced by the 
formation of anhydrides and polymerisation of fatty acids, originally 
present in young cork in the form of glycerides. F. B. 


Sulpho-ethereal Salts or Thionic Esters, R*CS*OR'. Marcel 
Delepine ( Compt . rend., 1911, 153, 279 — 282. Compare Abstr., 
1910, i, 295), — The following thionic esters have been prepared by the 
method already indicated (Abstr., 1910, i, 612), or by Matsui’s process 
(Abstr., 1909, i, 463). Experimental detail* are given for the former. 

Ethyl thionacetate, CH 3 *CS*OEt, b.p. 109—110°, D® 0‘ 98 16. Ethyl 
thionpropionate, b. p. 130 — 132°, D!] 0-9639. Methyl thionisobutyrate, 
b. p. 145 — 148°, 0*9577 ; the ethyl ester has b. p. 160— 165°, 

D 4 0*9549. Methyl ikionimvalerate, b. p. 160 — 170° (1). Methyl thion- 
octoate, b. p. 115 — 1 20°/ 1 2 mm. Methyl thionbenzoate, b. p. 110—112°/ 
10 mm. Methyl tkioncyclohexoate, b. p. 90 — 1 00°/ 1 2 mm. The 
last four compounds were not obtained perfectly pure. 

The methyl and ethyl esters fume in the air, are strongly phos- 
phorescent, and have an ozone-like odour up to the C 6 terms. The 
fchion benzoates are also phosphorescent. The higher members of the 
series a& well as the hydroaromatic compounds do not show these 

gp#?- w - °- w - 
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photochemical Synthesis of Carbohydrates in ’Absence of 
Chlorophyll. Jutros StoklasI and *Venceslas Zdobnicky {Butt. 
Assoc. Chin »• Suer. Dint., 1911, 29 , 26— 31).— In presence of potassium 
hvdroxid^ carbon dioxide and nascent hydrogen interact with produc- 
tion of formic acid. Under the influence of ultra-violet rays a sugar 
is formed. 

Formaldehyde is produced by the interaction of water vapour *and 
carbon dioxide in presence of potassium hydroxide and ultra-violet rays. 

Negative results were obtained by submitting ( 1 ) water vapour and 
carbon dioxide, ,£ud ( 2 ) carbon dioxide, nascent hydrogen, and potassium 
' 3 to the action of ultra-violet rays. N. H. J. M. 


Instability of Dextrose at the Temperature and Alkalinity 
of the Body. Lawrence J. Henderson (/. Biol. Chtm.,l$U, 10, 

3 y), — It is suggested that the very exact regulation of the alkalinity 

of the body has as one of its principal objects the preservation of a 
suitable medium for the destruction of dextrose and the regulation of 
the process. When dextrose is boiled with a mixture of sodium 
hydrogen phosphate and disodium ( hydrogen phosphate in varying 
proportions, the mixture becomes optically inactive within a few 
hoars.. Similar solutions preserved with toluene in sealed flasks at 
38° for forty-four days showed a slight loss in optical activity. 

E. F. A. 


Action of Sodium and Potassium Hydroxides on the 
Optioal Behaviour of Dextrose in Solution. S. C. P&ofilo 
[Rend. Accad. Sci. Fis. Mat. Napoli, 1911, [iiia], 17, 174 — 181). — In 
the presence of a fairly high concentration of sodium or potassium 
hydroxide, a solution of dextrose, which is at first dextrorotatory, 
slowly diminishes in optical activity and becomes lievorotatory ; after 
a long interval, the laevorotation has diminished to such an extent 
that the solution is optically neutral. It is suggested that a equili- 
brium mixture of dextrose, kevulose, and mannose is finally formed, 
represented by the equation + dextrose ^ lsevulose ^ mannose, and 
that the sign of the rotation depends on the relative proportions of 
these substances present. It is possible that after a time the mixture 
would again become dextrorotatory, bub readings ultimately become 
impossible owing to the depth of colour of the solution. G. S. 

* 

Behaviour of Sucrose and its Decomposition Products on 
Heating. J. E. Duschsky ( Zeitsch . Ver. deut. Zuckerind., 1911, 
855—879. Compare this vol., i, 607). — Concentrated sucrose solutions 
of alkaline reaction withstand heating at temperatures up to 130° 
without appreciable decomposition, as measured either by a fall in the 
polarisation or by the formation of reducing substances. In cases 
where a change does take place in solutions which were originally 
alkaline^it is found that the alkalinity has been destroyed by acid 
decomposition products, which subsequently facilitate a complete 
decomposition. Excess of alkali and the nature of the alkali have no 
influence on the decomposition of concentrated sucrose solutiops. 

When the reaction is acid, decomposition ensues without any 



regularity, and its amount is not proportional to thetinie or temper 
ture of heating. At first dextroee and Imvulose are formed, and tW 
are farther changed to a series of optically active and inactiv 
'substances. 6 

Both in concentrated and in dilute solution the decomposition ol 
sucrose is facilitated before all by the reaction of the medium 
then by the temperature and period of heating. Tba influence of 
concentration is subordinate and very irregular. 

The quantitative results of heating sucrose solutions of alkaline 
reaction of 50% to 75% concentration for one hour a$ temperatures 
from 80° to 135° are contained in a series of tables which give tie 
amount of sugar lost by the process. Heating has but little influenw 
?pp to HO 0 ; at higher temperatures the loss increases rapidly, amount- 
ing to 0'2% to 0'3% at 120°. This indicates that it is inadvisable to 
warm sugar solutions above a certain limit, and the determinations ol 
the destruction of alkali on heating, which are also tabulated, point to 
the same conclusion. E. F. A 

Empirical Relation between the Configuration and Rotation 
of Sugars. Ernest Anderson \J. Amer. Chm. Soc., 191], 33 
1510 — 1514). — The direction and degree of optical rotation of the 
sugars are determined by the configuration of the a- and /J-earbon 
atoms. The four possible configurations with their corresponding 
rotations are : * 

= strongly dextrorotatory. 


= strongly laovorotatory. 


= slightly dextro- or ltevo-rotatory. 


= slightly dextro- or laevo-rotatory. 

It is claimed that this applies to all sugars for which both 
configuration and rotation are known. Jhe theory is applied to the 
determination of configuration when the rotatory power is known. 

E. F. A. 

Action of Oxalic and Malouic Acids on Starch and Dextrin. 
William Oechsner de Coninck and A, Raynaud (Bull. Acad, roij. 
Belg.f 1911, 438 — 439. Compare this vol,, i, 423, 607). — - With these 
two dibasic acids the amount of hydrolysis is proportional to 
the concentration of the acids, and the quantity of dextrin hydro- 
lysed 13 always greater than that of starch hydrolysed. In the latter 
respect the two acids under consideration resemble the mineral acids 
already studied, and diifer from the monobasic formic and acetic 
acids. W. O. 
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A^ction S ^^Soand Tar&rio Aoids oh Starch ana Dextrin? 1 
WntiAM OBCHWWt DE ConinCk and' A, Raynaud (RuS. Acad . roy . 
r ; 1911, 592—593. Compare this vol., i, 423, 617, and preceding 

h«tracfrj.—I & lbe 0486 o£ tb88e tw0 the rates of 

k drolyas for staroh and dextrin are practically the same, the two 
. ,jj US re gembling formic and acetic acids in their behaviour. 

The conclusion drawn from the whole Beries of experiments is that 
tbe rate of saccharification, per molecule of acid, is three or four times 
ater with mineral than with organic acids. W.'G. 

Hew Solvents for Cellulose and their Action on this 
Substance. Horace G. Deming (J. Amer. Cliem. Soc., 1911, 33, 
?5l#_ 1525).—' Cellulose iu the form of filter paper is soluble in con- 
ntrated aqueous solutions of antimony trichloride, stannous chloride, 
c n a rinc bromide. When dissolved in the halogen acids (hydrochloric 
8 -J e t c V these salts and many others dissolve cellulose with great 
ease A few salts in solution in formic or trichloroacetic acids also 
act as solvents for cellulose. . 

Cellulose attracts metallic salts in solution, forming an adsorption 
complex, and the salt is distributed between the fibre and the solution. 
When' an agent is present which, like certain dilute acids, cam bring 
about union with water, the complex is brought into solution. 

; In proof of this view much evidence is adduced. Cellulose modified 
by acids becomes soluble in aqueous calcium chloride solutions which 
cannot dissolve pure cellulose. Cblorosulphonic, arsenic, and selenio 
acids are able to dissolve cellulose. • 

Cellulosos dissolved in acid solutions of salts are precipitated on 
pouring into water as amorphous compounds with marked reducing 
properties and easily hydrolysed. 

One of the formates of cellulose when hydrolysed by concentrated 
hydrochloric acid is converted into compounds soluble in water, and 
finally into dextrose. E. F. A 

0-Aminoethyl Alcohol, a Product of the Hydrolysis of the 
Lecithin of Bean Meal. Geobg Trier {Zeitsch. physiol. Chem., 1911, 

73, 383 388). — /J-Aminoethyl alcohol is obtained among the products 

of the hydrolysis of the phosphatide of bean meal ( Phaseolus vulgaris) 
with barium hydroxide, and proved to be in all respects identical with 
tbe synthetic product. 0-Aminoethyl alcohol is regarded as the 
parent substance of choline, which is evidently derived from it by 
complete methylation in the plant. ^ 

Homocholine and Neosine, E. Berlin (Zeitsch. Biol., 1911, 57, 
1— 74).— 1 The chief point of chemical interest is a comparison of the 
homocholines obtained by various investigators. The author decides 
that Malengreau and Lebailly’s /1-homocholine (Abstr., 1910, i, 545) is 
identical with Moriey’s (Abstr., 1881, 151 ; Morley and GreeD, Tier., 
1885, 18, 24), and that the constitution OH-NMe s -CH 2 -CH 2 -CH 2 -OH 
of Weiss’ (Zeitsch. Naturwm., 1887 , 60, 221) and of Schmidt and 
Partheil’s (Abstr,, 1892, 950) y-bomocholine io not proved. The 
author has prepared y-homochoiine ( mercuricltloride , 
C c H I6 ONCl,6HgCl 2 , 
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A p- 208°; picrate, m. p. 255°) by the same method aa Malengre au 
"and Lebailly {lot. cit), and has proved its constitution by oxidising it 
to /J-homobet&ioe by calcium or barium permanganate and warm dilut 
sulphuric acid. He finds that its aurichloride has m. p. 193— .1940 
■ whereas Malengreau and Lebailly give 183°. In consequence of this 
discrepancy, the author prepares y-bomocholine by another process, and 
has thereby cleared away much of the confusion in the literature of 
jthe homocholiues. By exhaustive methylation, y-aminopropyl alcohol 
yields two homocholines, which are separated best by means of their 
mereurichlorides. The less soluble fraction, m. p. 203°, of the mercuri- 
chlorides yields an aurichloride, m. p. 187 — 190°, the base in which is 
proved to be y-homocholine by its oxidation to /8-homobetaine. Th e 
moro soluble fraction, m. p. 208°, of the mereurichlorides yields an 
aurichloride, m. p. 163° [the same as that of Weiss' and of Schmidt 
and Partheil’s y-homocholine aurichloride (loc. cit .)], the base in 
which is proved to be /3 homocholine by its oxidation to betaine 
Consequently the so-called y-homocholine of these two investigators is 
in reality /8-homocholine. A feasible explanation is given for the 
production of /8-homocholine in Schmidt and Partheil’s method, and 
also in.the author’s second process (above). A discrepancy, as yet 
unexplained, still remains ; Malengreau and Lebailly (loc. cit.) give the 
m. p. of /3-homocholme aurichloride as 195—196°. 

By-products in the preparation of y-homocholine from trimethyl- 
amine and trimethylene chlorohydrin are the ether of y-homocholine 
[ platinicMoride , 0(CH 2 *CH 2 4 CH 2 4 NMe s ) 2 ,PtCl 6 , m. p. 253—254°; 
aurichloride, C 12 H 30 ON 2 ,2AuC 1 4 , in. p. 230—232°] and hexamethyl- 
trimethylenediammonium hydroxide [platinichloride, 
C 9 H 24 N 2 ,Pt0J f) ,H 2 0, 

m. p. 258—260° (decomp.)]; the latter is also formod in the author’s 
second process. 

Neosine has been isolated from shrimps by Kutscher and 
Ackermann’s method (Abstr., 1908, i, 675). It contains choline, the 
removal of which is very difficult, but sufficient pure material has been 
obtained to show, by a comparison of the platinichlorides, mercuri- 
chlorides, and aurichloride?, that neosine is not identical with y-homo- 
choline (compare Kutscher and Ackormann, loc. cit.). 

Two points of physiological interest are discussed. Firstly, it is 
shown that y-homocholine chloride is decidedly more poisonous than 
choline chloride; thus is disproved Meyer and Schmidt's statement 
(Abstr., 1905, i, 23) that the physiological activity of the base is 
weakened when the side-chain is lengthened. Secondly, there has 
been a controversy as to whether the lowering of the blood-pressure 
by the injection of choline chloride is due to the substance itself or to 
an impurity therein. The former view is supported by the author's 
experiments, since synthetic choline chloride, y-homocholine chloride, 
and /8-homocholine chloride (in which the presence of such an 
impurity is almost impossible) all cause a lowering of the blood- 
pressure. It is remarkable that y-homocholine ether and hexamethyl- 
trimethylenediammonium dichloride are. comparatively, non-poisonous. 

C. S. 
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t u mi miuun — — — - — — j - j -C-J — AffitMlil, 

w Ko&kbb (Zdtseh. physiol. Chm., 1911,73, 312 — 313). — r-u-Amino- 
hitvryig'y c “ ie •“* been asymmetrically hydrolysed by means of an 
6 enzryme in yeast into i-a-aminobutyric acid, [a]'j? +9°, glycine, 

MS - 86 ' 4 ° E - F - A - 


Production of Some Amino-acids from the Phenylhydr- 
zones of Ketonic Acids by Aluminium Amalgam, and Pre- 
oration of the Optically Active y-Aminovaleric Acids. 
Emil Fischer and Reinhart Groh ( Annalen , 1911, 383, 363—372).’ 
__Wben reduced in alcoholic solution by aluminium amalgam and 
ater, the phenylhydrazonea of laevulic acid, ethyl acetoacetate, and 
v'ic ^ yield y-aminovaleric acid, /3-aminobutyric acid (best 
method of preparation), and alanine respectively in 55—60% yield. 
rY - Amino valeric acid, in the form of its benzoyl derivative, is 
sily rosolved by quinine. d-y-Benzoylaminovalcric add, C ia H 15 0 8 N, 
has m. p- 133° (corn), [a]? -21'9° in alcohol, and is less soluble 
in water than the racemic form. When hydrolysed by 20% hydro- 
chloric acid on the water-bath, it yields A-y-aminovaleric acid, m. p. 
214° (corr., decomp.), and [a]S 12-0° in water. \y-Benzoylamino- 
“valeric acid, containing some of the racemic form, has [a]? 16'5° in 
alcohol, and yields an impure \-aininomUric acid, having [a]”.- 10-7° 
in water. C - S - 


Preparation of the Free Esters of Amino-acids. Nicolai 
Z euNSRi, A. Annenkoff, and J. Kulikoff (Zeitsch. physiol. Chcm., 
1911 73 , 459 — 470). — The free auiino-acid esters may he obtained 
from' their hydrochlorides by heating with excess of lead hydroxide. 
The procedure is as follows : the hydrochlorides of the esters are 
prepared as usual by the action of hydrogen chloride on a solution of 
tbo amino-acid in absolute alcohol, the alcohol is evaporated in a 
vacuum, the residue mixed with lead hydroxide, and the mixture 
distilled in a vacuum, when almost pure ester is obtained with a yield 
of 85—95% of the possible. 

Ethyl a-aminoiscibutyrate has b. p. 38'5 — 41°/10 mm., lb) 7 1'0974, 
<’1-4169. . . 

Ethyl alanine has b, p. 49 — 5F/10 mm. ; ethyl a-iminodipropionate 
obtained at the same time showed b. p. 114—115710 mm., l)f 1-0152, 


1-4728. 

Ethyl X-aminocyclopcntane-l-carhoxylate has b. p. 80°/10 mm., 
Df 1-0292, 1-4531. Ethyl 1-aminocycMemne-bcarboxylate has 

b.p. 100°/14 mm., Df 1 -0182, #g 1 4614. Both these esters are stable, 
and do not tend to form a diketopiperazine. 

Ethyl methylaspartate is likewise very stable ; it has b. p. 
112-5—113712 mm., Df 1-0632, 1*4332. Ethyl *-mothylamiruh 

propionate has b. p. 75— 76°/65 mm., Df 1*4128, 1*4218, and can be 

kept for months in sealed tubes without change. E. E. A. 


Oxidation of the Amino-acide. II. Alanine and Tyrosine. 
W. Denis (J. Biol. Cham., 1911, 10, 73—76. Compare this yoh, 
i, 616). — The products of oxidation of alanine with alkaline potassium 



permanganate are ammonia, carboKdioxidei d£flia,j|eetic sad n ; tri 
acids. Tyrosine oxidised in tbs ' rams way yields ammonia, carbon 
dioxide, oxalic, acetic and nitric acids, with traces of an acid which U 
probably p-hydroxybenzoie. W, D. H. 

- Conversion of Glycine into Iminodiacetic and Triglycolamj. 

Acids, Max Siegfried ( Zeilaeh . physiol. Chem., 1911, 78, 194 203 

Compare this vol., i, 427).— Much of the work described has been 
.already abstracted ( loo . cit.). 

|w. When glycine and mercuric chloride are set aside at 37° for several 
idays, triglycolamic acid, N(CH 2 -C0 2 {I) s , m. p. 256 — 257° (decomp.^ i s 
obtained. 

... Alaniue is not altered on similar treatment with mercuric chloride 

i; e. p. a. ' 


Poulenc’s Sodium Glycerophosphate, and a Free Glycero- 
phosphoric Acid. Vincenzo Paolini (Atti R. Accad. Lined, 19U 
[v], 20, i, 807 — 812). — The sodium glycerophosphate of Poulenc is 
prepared by a patented process by heating monosodium phosphate and 
glycerol. It has the composition of a disoiium glycerophosphate 
Na 2 (C s H 7 0j)P0 4 . This indication that it is a chemical individual is 
confirmed by the fact that the author has prepared pare brucine 
/}-glycerophosphate (Tutin and Hann, Trans., 1906, 89 , 1749) in g 00 j 
yield from the free acid obtained from it by way of the silver salt. 

E. V. S. 

The Configuration of the Benzene Nucleus. Wilhew 
Vaobel (Zdtsch. angew. Chem., 1911, 24, 1759—1760). — Polemical 
against Lifschitz (this vol., i, 622). T. S, P. 

Old and New Benzene Formulae. Israel Lifschitz (Ztitsch. 
aru/eu>. Chmi., 1911, 24, 1760). — A reply to Vaubel (comparo preceding 
abstract). T. 8. P. 


Polymerisation of Diethylene Hydrocarbons. II. Poly- 
merisation and Isomerisation of an-Dimethylallene. Sergius 
V. Lebedeff (/. Russ. Rhys. Chem. Soc., 1911, 43, 820—835. 
Comparo this vol., i, 26). — When as-dimethylallene is heated in sealed 
tubes at 100 — 225° for two to tweuty days, according to the tempera- 
ture, it yields dipentene, the two following dimerides, and also a 
trimeride, the investigation of which is now proceeding. It will be 
seen that these products are both derivatives of eyefobutane. 


1 : 2-Diisopropmykjc\ohutane, 


CHn-C.CMe, 


colourless liquid 


CH./C:CMe./ 

with a faint, aromatic smell, b. p. 61 — 62"/9 mm., 179 — 18i°/7S3 mm., 
DJ 08571, D? 0 8422, 1-50086, w? 7 1-52345. It has the normal 

molecular weight in freezing benzene, and readily oxidises in the air. 
With nitrous acid, it gives a crystalline substance, m. p. 141°. When 
hydrogenated in presence of platinum black it yields 

1 : 2-JD&aopropylcjc\obutane, i? s ¥? which is a faint smell- 



. , ,>hwi 

? 1-42787. j^l - W55. This compoand is also formed, together with' 
Ml, decane, b, p. 153 — 155 5 2 (impure), when the hydrogenation is 
^■ried out in presence of reduced nickel at. 276° and a pressure of 

100 atmospheres. 

The action of ozone on 1 : 2-ditsopropenyleycfobutane yields an 
^nide which, when decomposed with water, gives l-isopropenp{-2-cyolo- 

fotanme, CH 2 <^g~>C:CMe 2 , as a slightly yellow liquid with a 

. n2 odour, recalling that of p-benzoquinone, b. p. 5 7°/ 11 mm., 
}71°/760 mm., Df 0-9326, #® 1-48618, n? 1*50571 ; it absorbs oxygen 
tom the air. It forms a phenylhydrazone , yellow needles, and a 
mi carbazone, C 18 H 18 ON 3 , m. p. 241°. Attempts to convert the 
ketone into the corresponding 1 : 2-dione resulted only in the formation 
f succinic anhydride and condensation products. Oxidation with, 
nitric acid (1:1) gave a theoretical yield of succinic acid. In the 
reparation of the ozonide, the latter is accompanied by succinic 
anhydride, acetone peroxide, and acetone, these being evidently formed 
by the decomposition of an unstable diozonide. 

{.[soPropyl-Z-cychbutaiione., CH 2 <C[j^ ^>CHPr^, obtained by the 

action of hydrogen on the unsaturated ketone in presence of 
platinum black, has b. p. 148 — 150°/770 mm., Of 0-8704, »g 1*42827, 
1-43843. The semicarbazone , C 8 H 15 ON 3 , m. p. 183°, was prepared. 

1 ; \J)imtkyl-2-methyleiie-3-i80propenylcyc\abuta7ie, 

CMe 2 <^^ H i>C:CMe 2 , 


ia a colourless liquid with an odour resembling that of kerosene, 
b. p. 37 — 39°/9 mm., 149— 150°/752 mm., T>] 0-8143, Df 0-7982, 
n Jf 7 1-46769, nf 1*48623. With nitrous acid it gives a crystalline 
product, m. p. 100° (decomp.). 

1:1: 2-7bimethyl-^-isoj)ropyk'yc\obulaiie, CMe 2 <C^^^^J>CHPr^, 

obtained by hydrogenating the preceding compound under a pressure 
of 35 atmospheres in presence of platinum black, is a liquid, 
lb. p. 145-146*57760 mm., DJ 0-7744, Df 0-7598, < 1-41997, 
\fi 1-42980. 

The action of ozone on 1 : l-dimethyl-2-mcthylene-3-isopropenyl- 
cycJobutane yields various condensed products, as-dimethylsuccinic 
acid and an ozonide, which, as would be expected from the unsym- 
metrical character of the original hydrocarbon and the consequent 
formation of two mono-ozomdes, gives the following two ketones 
(together with formic acid, acetone, and acetone peroxide) when 
decomposed with water. 


1 : \-Dirnethyl-2-inethylent-3-cyc\obiil47iorw, OMe 2 <^^g^^>CO, is 


faintly yellow liquid with a pungent odour, b. p. 59 — 60750 mm., 
I >* 0-8854, D? 0*8684, nfj 1*44654, nf 1-46123. It readily oxidises 
in the air, depositing crystals, m. p. 129°, which emit a flash of light 
when heated. Its semicarbazone , C 8 H 13 ON 3 , has m. p. 160 — 190° 
(decomp.). 
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i 1 j l-/)i»l^%^3-i80pro^n^^2-cyclo^>u^arkmtf, >c:cj^ 

b. p 58 — 65°/il*5 mm., is very unstable, and was not obtain*} 
pure. T. H. p. 

Hydrogenation in the Presence of Finely Divided 
Palladium. II. Pierre Breteau (Bull. Soc. chim., 1911, [} y j 
9, 764—770. Compare this vol., i, 123).— Phenanthrene can 
reduced elect roly tieally, using spongy palladium deposited on a 
platinum-iridium gauze cylinder as a cathode. The hydrogenation 
takes place in an alcoholic sulphuric acid solution with a current 
of 10 amperes and 8 volts. The tetrahydrophenanthrene after 
precipitation by water is extracted with ether. W. G. 

Nitration of o-, wi*, and p-Nitrobenzoyl-/>-anisidines. Frede&k 
Reverdin (Compt. rend., 1911, 153, 278 — 279; Arch. sci. phys. no,t 
1911, [iv], 32,-124— 134*).— The nitro-group in the three nitrobenzoyl 
p-anisidines is without influence on the course of nitration when tliesi 
substances are treated with nitric acid, alone or in acetic acid solution 
In each case, according to the conditions, orange mononitro-derivatives 
yellow dinitro-derivatives, or colourless trinitro-compounds are formed, 
On hydrolysis, these substances give 3-nitro-, 2 : 3-dinitro-, and 2:3:6 
trinitro-^-anisidine respectively, thus proving their constitution. Thi 
o - nitrobenzoyl derivatives and the trinitro-compounds are hydrolysed 
with ease by sulphuric acid, the others with difficulty. 

W. 0. W. 


Crystallographic Study of Ethyl isoSuccino-p-toluidate. 
Aristide Rosati (Atti It Accad. Lined, 1911, [v], 20, i, 921—922), 
—Ethyl wosuccino-/?-toluidate, C 13 H l7 0 3 N (compare Comanducci and) 
Lobello, Abstr., 1906, i, 271), forms large, colourless, tabular crystals,; 
which belong to the monoclinic system [a : 6 :c = 3‘4327 : 1 : H716; 
/3 = 68°49']. K-V.S. 


Tetra- and Penta-methyl Orcinol. Josef Herzio and Fbakz 
Wenzel [with Kakl Zeidler] ( Monatsh . , 1911, 31, 461-489).- 
Tetramethylorcinol, obtained on methylating orcinol in the nucleus, 
has been characterised by means of a dibromo-derivative, which is 
decomposed by dilute alkali hydroxide into fumaric acid and dim- 
propyl ketone. 

In addition, a pentamethylorcinol is formed during methylation and 
characterised by a monobromo-derivative ; it probably has the annexed 
formula. Tetramethylorcinol cannot be further methyl- 
ated by methyl iodide and potassium hydroxide, and it 
is not therefore an intermediate product in the formation 
of pentamethylorcinol. 

The yield of tetra- and penta-methylorcinol is unsatis- 
factory when working in methyl- or ethyl-alcoholic 
alkali hydroxide solution, and it appears to be more 
satisfactory in aqueous solution, where, however, pentametbylorcmo 
preponderates (compare Herzig and Erthal, following abstract). 

* and Bcr., 1911, 44, 2362—2369. 


Me 

Me/NMe. 

Me, 
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IWaiMlhyWeinol has m. p. 8°,b. p, 120°/12 mm. 
n'h romoteti'aiMthylorimol separates in measurable monoclinic crystals, 

n 79 5° fa : 5 : e = 0'7243 : 1 : 0-9614 ; j3 = 96°18']. It is readily 

. P* ' .. L 1 .1! !1L L : I J M. r. . 


T omposed on haating with very dilute potassium hydroxide into 
4'ooropyl ketone, fumaric acid, and a saturated monobasic acid, 
pH 0 , m. p. 165°. With diazomethane a methyl ester is formed, 
t ' 11 D *64— -s&7°* which yields the original substance on hydrolysis. The 
®". F j 3 Il0 t decomposed by concentrated potassium hydroxide, and 30% 
* drocen peroxide solution is without action. The acid is therefore 
regarded as a substituted cyclic complex. 

rvVith A. Souwaoro.v.] — Monobromopenimwthylorarwl, after purifies- 
r ,, bv distillation in a vacuum, was obtained in transparent, monoclinic 
tes f a : & : e— 1-4653 : 1 : 0-7528 ; /3 = 91°3'], m. p. 43—45°. It is 
by dilute alkali hydroxide, yielding chiefly a neutral oil, 


plates 


H r O s , insoluble in alkali hydroxide, b. p. Il7°/16 mm., 225—229°/ 


760 bi. It is attempted to explain these decompositions by regarding 
tbe bromo-compounds as derivatives of norcarane, in which the cyclo ~ 
propane ring undergoes rupture. 


E. F. A. 


Alkylation in the Nucleus. Josef Herziu and Eh. Ehthal 
(tfomith., 1911, 32, 491—504. Compare Abstr,, 1910, i, 667).— 

Tetramethylpbloroglucinol when treated with methyl iodide and 
aqueous potassium hydroxide yields a mixture of hexa- and 
ponta-methylphloroglucinol. Tetraethylphloroglucinol, however, when 
treated in the same way gives the methyl ether of tetraethylphloro- 
glucinol, m. p. 69 — 71°, which is characterised by its resistance to 
alkaline hydrolysis. Phloroglucinol dimethyl ether under similar 
conditions chiefly yielded the trimethyl ether. 

On methylation of orcinol in aqueous alkali, a mixture of tetra- and 
penta-methyl orcinol is obtained, but the tetramethyl derivative is, 
not converted into the pontamethyl derivative in this manner. 

With resorcinol the main product is a methyl ether of trimcthyl- 
resorcinol, b. p. 102— 106°/12 mm. Quiuol yields the dimethyl 
ether. 

From phloroglucinol, aqueous potassium hydroxide, and ethyl iodide, 
the ethyl ether of pentuethylpkloroglueinol, an oil, b. p. 178 — 181°/ 
15 mm., is obtained. 

Silver phloroglucinolcarboxylate and ethyl iodide interact to yield 
almost entirely ethyl phlorogluciuoicarboxylate, m. p. 123°. The 
amount of secondary action is very small ; no product alkylated in 
the nucleus could be obtained, and the ester could be purified without 
difficulty. With methyl iodide secondary action takes place, and a 
product methylated in the ring is obtained. 

Phloroglucinol and orcinol when methylated with methyl sulphate 
form a preponderating quantity of oxygen ethers, and bomologues 
methylated in the nucleus could not be obtained. 

Ethyl phloroglucinoldicarboxylate is quantitatively and without 
difficulty converted by diazomethane into the trimethyl ether, 
m. p. 88-91°. 

Diazomethane is without action on ethyl succiuylsuccinate. 

E. F. A 



Penta-methylpjilorc^lo'oinol. .Tow*" H eszig aa j 
:Ba. Ebtbal (Mmatsh, 1911, 32, 505—508. Compare Abstr,, 19 10 
?(, 607).— Hexamethylphloroglucinol does not react with p-nitropheoy]! 
^hydrazine, gemicarbazide, or amyl nitrite j it could not be reduced. '• 

I reacts with magnesium methyl iodide, forming a compound, C^H^O , 
m. p. 258 — 260°, which does not contain a methoxyl group, an jj 
1 is resistant towards the usual reagents, 
s Magnesium methyl iodide reacts with the methyl ether of 
methyl phloroglucinol, forming a substance, C„H 22 O s , m. p. 67 -68", 

; which likewise contains no methoxyl group. E. F. A. 

Two Methods of Obtaining cydoButanol. Certain Trans 
formations of cyclo Butanol Accompanied by Isomerisation. 
Nicolaus J. Demjakoff and M. N. Dojakenko (J. Russ. Phys. 0Ae» v 
fiSoe., 1911, 43, 835— 846).— It has been shown by Demjanoif (Abstr, 
1908, i, 85) and by Zelinsky and Gutt (Abstr., 1908, i, 14) that tit 
cycfobutanol obtained by Perkin (Trans., 1894, 65, 950) by the actios 
of nitrous acid on cydobutylamine contains an admixture of cyda 
propylcarbinol. The alcohol obtained by Dalle (Abstr., 1902, 1, 525)bj 
the action of nitrous acid on cydopropylmethylamine is also a mixtim 
of cydopropylcarbinol and cydobutanol. In order to prepare pore 
cydobutanol, the authors have, therefore, had recourse to Simonini’s 
method (Abstr., 1893, i, 391), and to the electrolysis of a solution of 
potassium cydobutanecarboxylate containing potassium carbomte 
■: and potassium hydrogen carbonate (compare Hofer and Moest, Abstr, 
1902, i, 736). The principal result of tire experiments described . 
below is that the ring of cydobutanol is unstable towards acid reagents, 
and gives rise to compounds containing a cyclopropane riDg. 

cyclofltifyf cjclobulanecarboxylate, 

ch 2<ch!> ch ' c ° 2 ' ch <gh 2 > ch 2, 

obtained in a 34*5% yield" by the interaction of dry iodine and silver 
cydobutanecarboxylate (2C,H 2 *(JO,Ag -f I 2 — C, H,'C0 2 'C,H, + CO, t 
2AgI), is a liquid, b. p. 198'5 — 199°/750 mm., DJ" 1*003, D|,.j 1 '007, 
Dg 0*9980, 1*4551. Hydrolysis of this ester yields cydobutane- 

carboxylic acid and cydobutanol, b. p. 123°/733 mm., D!) 0*9226, 
D|*| 0*9206, D?j 0*9181, T4339. On oxidation with nitric acid, it 

yields succinic acid, which is formed only in comparatively small 
quantity from cydopropylcarbinol under similar conditions. 

cycfoButanol and cydobutyl cydobuta necar boxy lato are also obtained 
as the products of hydrolysis of potassium cydobutanecarboxylate. 

Oxidation of cydobutanol with chromic oxide and sulphuric acid 
gives, not cydobutanone, but the isomeric cydopropanealdehyde 
(compare Abstr., 1908, i, 156). 

In spite of small differences in the b. p. and sp. gr., the acid 
obtained by converting cydobutanol into the bromo-derivativs an 
treating tho magnesium compound of the latter with carbon dioxidi 
(find.} bears a decided resemblance to allylacetic acid. T. H. P ■ 

” o-Hydroxybenzyl-methylamine and -dimethylamine. Mu 
Jtora beau (Bull. So c. c him., 1911, [iv], 9, 825 — 828). — p -HyinH 



r^AytomuM. -nuO'OjH^CHj’N^ffle, is obtained as the hyiriodideM 
*ug_l80 3 (approx.), by the actio a of hydriodic acid on! 
®" ^oxyhmylmethylamine, iIeO-C tS H 1 -CH 2 -NHMe, DJ 1-025, b. p.* 
, 010 /U mm. (hydrochloride, m. p. 166°), itself formed by the inter- ■■ 
1 tion of anisyl chloride, DJ 1-072, b. p. 116 — 120°/15 mm., or bromide, | 
T) 1 » 1-395 b. p. 129°/6 mm. (approx.), and methylamioe in alcohol in a , 
/'sed tube. Some di-pmethoxybsnzylmethylamine, DJ 1-0794, b. p. : 
210° / 1 5 mm., * 8 a * so f° rmet * ' n this react ion. On demethylation, ifci 
di.r^ydroxybenzyhietlii/lamine, NMe(CH 2 -C 8 H,-OH) 2 , the hyiro- 
Moride of which has m. p. 197-199°. 

v .gyiroxyhemyldimethylamine, HOC 6 H 4 -OH 2 -NMe 2 , m. p. 112°, > 
educes ammoniacal silver nitrate, Millon’s reagent, or iodic acid, but 
does not give any coloration with ferric chloride ; the hydrochloride, 
m p 194°, and the hydriodide, m. p. 135°, are both crystalline. It 
is produced in a manner analogous to its lower homologue by 
demetbylating p-melhoxybenzyldimethylamine, DS 0-9878, D), 0-976, 
b u 110 - -11 1 °/ 1 6 mm., which furnishes a hydrochloride, m. p. 157°,. 
hydriodide, m. p. 145°, and melhiodide, m. p, 158“ The last-mentioned 
substance on demethylation by hydriodic acid furnishes p -hydroxy- 
iea-.yltnmethylammonium iodide, H.OC 6 H ( -OHj-NMe 3 T, m. p. 191°, 
which is readily transformed by silver chloride into the corresponding 

ctdorvle, m. p. 98°. .. 

p-Methoxybenzyldimethylamino is converted by acetic anhydride -; 
to anisyl alcohol and dimethylacetamide, and The demethyiated base 


into 


is similarly transformed by this reagent. 


T. A. H. 


3 : 4 :5-Trinitroveratrole. Alfons Klembkc (hlonatsh., 1911, 32, 

457 459). — 3 : 4 : 5-Trinitroveratrole, m. p. 144—145°, has been 

described by Tiemann and Matsmoto (this Journ., 1876, ii, 524) and 
by Blanksma (Abstr., 1905, i, 277). _ ... 

It is now obtained on nitrating hemipinic acid with fuming nitric.: 
acid without a solvent and also by heating 5 : 6-dinitro-2 : 3-dimethoxy* 
benzoic acid with fuming nitric acid, a method of preparation which 
establishes its constitution. E. F. A. 


Dehydration of the Glycols of Anethole and isoSafrole. 
Vincenzo Paolini (AUi R. Accad. Lincei, 1911, [v], 20, i, 940 — 946). — 
The author dissociates himself from the attack (Abstr., 1908, i, 901) 
of bis former collaborator Balbiano (compare* Balbiano and Paolini, 
Abstr., 1906, i, 186) on the statements of Tiffeneau and Daufresne 
(Abstr., 1907, i, 701), and confirms the statements of these authors. 


Action of Bromine in Presence of Aluminium Bromide on 
cycfoHexanol and cycle Hexanone. Fernand Bodroux and Felix 
Taboiibt (Compt. rend., 1911, 153, 349—350). — Hexabromobenzene is 
formed whencycfohexanol is dropped into excess of bromine containing 
1 % of aluminium in solution. cycfoHexauono on treatment in the 
same way forms a tetrabromo - derivative crystallising in prisms, m. p. 
.117° (decomp.). When this is heated at 120 — 125°, it loses bromine 

3 i 2 



*chjbh(M i®|8£iSfc: 


aud hydrogen bromide, and becomes converted into illiquid having tk e 
properties of a bromophenol. Small quantities of uninvestigatjj 
substances of high melting point are also formed in this bromination 

W.O.W. 

Position of the Substituents in Hydroxyhomosalicyh c 
[Dihydroxytoluie] Acid. Hans Schmid (Monatah., 1911, 33 
■** 1JEX -Toluquinol monoacetcUe crystallises in long, lustrous 
needles, m. p. 92°. The diaalate forms granular 
. crystals, m. p, 49°; on oxidation in neutral solution 
/ \oH with potassium permanganate, gentisic acid is obtained, 
jjol J Dihydroxytoluie acid, prepared by heating toluquinol 
\/ with potassium hydrogen carbonate aud glycerol, Forms 
CO a H a £ iaettate< m . p. 129 ». This on oxidation -cl 

converted into 


435-445). 
CH 


wilt 


permanganate is converted into 2 : 5-dihydroxy terephthalic acid. 
Accordingly, dihydroxytoluie acid (hydroxyhomosalicylic^ acid) is 
represented by the annexed formula. H F. A. 

p-Hydroxyphenylglyoxylic, p-Hydroxyphenylacetic, and 
n-Hydroxyphenylglycollic [jj Hydroxymandelic] Acids. Jens 
Alov and Ch. Rabaut ( Bull . Soc. dim., 1911, [iv], 9, 762 — 764).— 
By the oxidation of p-acetylaminoacetophenone by alkaline perman- 
eanate there results p-acelylaminophmylqlyoxylie aciJ, 

6 NHAc-C g H,,-CO-CO„H, 

pale yellow crystals, m. p. 186 — 187°, which yields a white, crystalline 
silver salt, and a yellow phmylhjtlmzom, m. p. 200 — 202 ° (decomp.).. 
This acid on hydrolysis and subsequent diazotisation yields yr-bydroxy- 
phenylglyoxylic acid (Abstr., 1899, i, 288, 437). From the late 
acid by reduction with hydriodic acid, yi-hydroxyphonylacetic acid 

is formed. . , . 

© Hydroxymandelic acid can be obtained from the corresponding 
glyoxylic acid by the action of sodium amalgam (comparo Ellinger and 
Kotake, Abstr., 1910, i, 384). W. G. 

Theoretical Considerations on the Isomerism in Ethylene 
Derivatives. Emil Eklenmeyek {Biochem. Zeitech., 1911, 35, 
149— 165).— Substances of the general formula C(K 1 R S R 3 )-C(K 1 K , R ! 
have been obtained in four modifications. If, however, the model 
representing these modifications, which are due to relative difference 
of position of the groups attached to each carbon atom, be twistei 
about the axis, theu, according to van’t Hoff, twelve modification 
should exist. The author gives reasons for assuming that such do r 
reality exist, although they have not been definitely isolated, lnes 
are ( 1 ) the results obtained in the determination of the crystal lograplr 
and optical properties of the storax-cinnamic acids ; ( 2 ) the fact tU 
equimolecular quantities of pheDyl-lactic acid and cinnamic acidsi 
obtained by the reduction of phenylbromolactic acid and other sum " 
reactions ; ( 3 ) the existence of different malic acids, as demonstmi 
by Mayer and Aberson ; (4) the fact that, according to Warn 
f-ohlorosiiai'mic-acid yields on treatment with potassium hydroxide 
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treatment with silver hydroxide the /-variety 
* s obtained* M/m > uo vBae ethylene compounds, the double bond 
between tw0 multivalent elements be represented in the model in 
similar manner to the bond between two groups, so as to form 
® angle, then, by the application of the above-mentioned conceptions 
to the rotation of the model in the case of compounds of the 
n/R 1 R‘ 2 R 3 )*C(R 4 R 5 R 6 ) type, a whole series of isomeric derivatives with 
the ethylene linking should exist. This theory of the author is 
illustrated by his results with cinnamic acid, and numerous diagrams 
:of the models are given in the paper. S. B. S. 

The Possibility of the Existence of Molecular Asymmetric 
Storax-Oinnamic Acids. Emil Erlenmeyek and G. Hilgendobff 
(Biochtm. Zeittch 1911, 35, 134—148). — Storax-cinnamic acid was 
converted into the dibromo-derivative, and this substance, by distilla- 
tion with steam, into (//-phenyl bromolactic acid. The latter was 
separated into its antipodes by means of the cinchonine salts. The 
rf. and /-bromo acids were then converted by means of sodium amalgam 
into the corresponding d- and /-phenyl -/3-lac tic acids, which, on treat- 
ment with hydrochloric acid at 46°, lose water and are converted into 
cinnamic acid. In only one case were the cinnamic acids thus obtained 
from optically active lactic acids themselves directly optically active. 
As however, it is probable that optically active cinnamic acids, if they 
exist, have only a small rotation, it was possible that the amounts of 
such acids were too small in these preparations to affect the activity. 
They were therefore converted into the dibromides, and these sub- 
stances into the sodium salts of the corresponding oxidoacrylates, 
as the authors have shown that the substances, if optically active, have 
a large rotation. It was found that the oxidoacrylates prepared 
from cinnamic acids which were obtained from optically active phenyl- 
lactic acids were active, the rotation corresponding in direction with 
that of the lactic acid from which they were obtained. Furthermore, a 
few of the crystals of the cinnamic acids obtained from optically 
active lactic acids showed asymmetric structure, whereas the crystals 
of storax-cinnamic acid itself were symmetrical. 

Attempts were also made to prepare active cinnamic acids by the 
direct reduction of the active phenyl bromolactic acids by means of zinc 
and alcohol, and it was found that this reaction yielded equal molecules 
of cinnamic acids and phenyl-/3-lactic acids. The changes in the rota- 
tion during the reaction were also followed, and it was found that at 
the end of the reduction very little, if any, changes in the rotation had 
taken place. As the solution had a considerably higher rotation than 
could be accounted for by the phenyl-lactic acids they contained, the 
conclusion was drawn that the zinc salts of the cinnamic acids in the 
solution were active. On attempting to prepare the free acids from 
the zinc salts, the authors did not succeed in obtaining optically 
active . acids, although they have obtained preparations from the 
optically active lactic acids showing distinct traces of asymmetry. 
They conclude that optically active cinnamic acids exist which are 
very readily racemised. S. B. S. 




fouMfeHYlta (Bioehem. Zeitich., ^1911, .34, S56-S86)>isTta *ir« Mws 
between &e natural etorax-cinn&mic acid and the Synthetic add 
obtained from bent&ldehyde from various sources are summarised, and 
the crystalline measurements of the dibromides and dichlondes are 
riven. It is concluded that the synthetic acid is a mixture 0 f 
the storax acid with heterocinnamic acid ; the properties of these 
latter acids are contrasted, and the crystalline measurements of the 
dibromides are given. The separation of the two acids present in the 
synthetic acid can be accomplished ( 1 ) by the fractional distillation of the 
bv the incomplete addition of hypochlorous acid, the residue of 
unacted on acid consisting of the hstero-/3-acid; (3) by the fractional 
precipitation of the acid from a solution of the sodium salt. The 
evidence is then summarised, which tends to show that the vanou, 
cinnamic acids are isomerides with the same chemical constitutm. 
(a) The evidence is summarised tending to show that the difference* 
Ire not due to accidental impurities. ( b ) The acids can be converted 
into dibromides, from which, by various reactions, the original acids 
can be regenerated in unchanged form. Eight such series of reactions 
are mentioned, (c) It is shown that benzaldehydes of different origin 
yield different cinnamic acids, those aldehydes hy ^. ro . oy “ lc 

acid yielding storax-cinnamic acid, whereas the aldehydes which have 
been completely separated from hydrocyanic acid yield the synths toe 
(mixed acids) cinnamic acid. The differences depend therefore on fc 
grouping contained in the benzaldehyde. (d) Evidence is —imd 
to show that the differences are not due to impurities in the aldehyde,, 
U) Finally, evidence is brought forward to show that in the process . 
by removal of the hydrocyanic acid from the natural aldohydes in which; 
calcium hydroxide is used, the aldehyde undergoes isomeric ckangv 
due to the presence of alkali. Furthermore, if storal-cmnamie ac, b, 
oxidised to P benzaldehyde, care being taken to prevent the mistoic 
from becoming alkaline, an aldehyde is obtained from which bj 
Perkin’s synthesis, the original arid can be regenerated. If, however, 
the oxidation of the acid to beozaldehyde be carried out in alkalm# 
solution an aldehyde is obtained from which, by the Perkin syntheas, 
instead of storax-cinnamic acid, n mixture of this and the he ^“ 
(synthetic cinnamic acid) is obtained. 

The Behaviour of Certain Mixtures of stor “ ° inna “ 
Acid with Certain Substituted Cinnamic Acids. » 
TThtunmeyek and G. Hilgendorff ( Bioehem . Zeitsch., 191 > 
405—416). — To ascertain definitely whether the synthetic acid ■ 
From the storax acid, owing to the presence of certain 
nroperties of the mixture of this acid with substituted cmnam 

hydroxy-, mothoxy-, and methyl derivatives) were mv* 
gated Experiments on the separation ot p-methylcmnamic 
Smic ac P id were carried out Crystallographic 
the mixtures were also made. The results confirm the ^ 

previous paper, that the synthetic acid is not a mixture g R g 

with a substituted cinnamic acid. 
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* id Emx* -Erlenmeyih and, G. Hilqendoepp (Biochan. ZeiUeh.^ 
fqll 34, 417 — 427). — A series of experiments on the fractional! 
1 initfttion of the synthetic cinnamic acid from the solution of the | 
Llium sal fe hy acid are described, which were undertaken with the ': 


TTL. 0 f determining whether the hetero-acid could be further 
° arated into other constituents. As no acid other than the hetero- 
coU ] c j te isolated by this method, the conclusion is drawn that 
this is the only acid accompanying the storax-cinnamic acid present 
in the synthetic product. 8. B. S. 


Aotion of Anisaldehyde and Piperonaldehyde on the 
Sodium Derivative of Fhenylaeetonitrile. Fernand Bodroox 
ICompt- rend., 1911 > U53, 350— 351).— Anisaldehyde and piperon- 
aldehyde react with the sodium derivative of phenylacetonitrile, 
formin' the unsaturated nitriles, a-phenyl-p-methoxycinnamonitrile 
(Frost” Abstr., 1889, 597) and a-phenyl-3 : 4-methylenedioxy- 
nnnfttnonitrile (Walther and Wetzlieh, Abstr., 1900, i, 438) re- 
lueotively. On hydrolysis these substances yield a-phtnyl-pmithoxy- 
■Jnmmic acid, 0Me-C 6 H 4 -CH:CPh-C0 2 H, needles, m. p. 188°, and 
.-siW-3 : i-methylerudioxycinnamk and, 
r ■ CEi,:o 2 :c 6 H,-cn:oPh-co 2 H, 

needles, m. p. 233°. ‘ W. 0. W. 


Interchange of Primary, Secondary, and Tertiary Alkyl 
Groups in the Esters of Organic Acids. Michael Pfannl 
(MonatsL, 1911, 32, 509—522. Compare Abstr., 1910, i, 480; also 
Kommenos, Abatr., 1910, i, 361).— The experiments were made to 
establish the interchange of secondary and tertiary alcohols with 
primary, and to show the influence of the nature and structure of the 
alkyl group on the reaction velocity. The esters of terephthalic acid 
were allowed to react with methyl alcohol in proportions, so that 
the equivalent of 0’5 gram of dimethyl terephthalate was present in 
10 c.c. of methyl alcohol. Under these conditions about 20% of 
change is indicated by the crystallisation of the dimethyl ester. 

Under similar conditions the diethyl ester required 1 min. 40 sec. 
for 20% conversion into dimethyl ester, the di-n- propyl ester required 
3 min. 50 sec., the di-n-butyl ester 3 min. 30 sec., the diwobutyl 
ester 5 min. 40 sec., the diwopropyl ester 14 min. 10 sec., whilst the 
di-tert.-butyl ester did not react within forty-eight hours. It is 
obvious that retardation is caused by the branching of the chain, 
particularly by the secondary and tertiary character of the alkyl. 

Whereas methyl is interchanged with the see. -isopropyl group in the 
esters of terephthalic acid at the ordinary temperature and with very 
little alkali, the tert . -butyl group can only be introduced by using 
much alkali and heating. 

tert.-Butyl benzoate, obtained in this manner from methyl benzoate 
and terL-butyi alcohol, is a highly refractive, oily liquid, very similar 
toother esters of benzoic acid; it has b. p. 94°/l0mm., 213°/760 mm., 
decomposing to benzoic acid when distilled. 

Di-n-butyl terephthalate forms long, colourless needles, m. p. 16°. 
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^bUeri. btttyl tenphthalata crystallises in stout, lustrous firisms, n, . 
r 118° ; it is obtained by fractional distillation of tbo product obtained by 
heating the dimethyl ester with (erf.-butyl alcohol and excess Ji 
alkali hydroxide. ®. F. A. 

Friedel-Crafts’ Reaction. Ottokar Halls (Monalsh., 1911, 3^ 

637 640).— On heating xanthone with the equivalent quantity 0 j 

phthalic anhydride, dissolved in benzene containing a little toluene, 
and aluminium chloride, no interaction with the xaDthone was fon^ 
to take place, but the reaction mixture contained benzoylhenzoic and 
toluoylbenzoic acids. 

Experiments made with varying proportions of toluene showed that 
when phthalic anhydride, in equivalent quantity to the toluene taken, 
was used in every case, toluoylbenzoic acid was the sole product. 

It was supposed that benzoylhenzoic acid was first formed, and the 
benzoyl group subsequently displaced by toluoyl, as Heller and 
Schiilke (Abstr., 1D08, i, 994) supposed in the case of naphthoyl. 
benzoic acid. This displacement is proved, however, not to take place 
on heating benzoylhenzoic acid with toluene and aluminium chloride. 
The chango is attributed to the ready substitution of the alkylated 
benzene nucleus. F. A. 

Glycocholic Acid and Para-glyeocholic Acid. Eugbk Letschi 
IZeitsch. physiol. Ckem., 1911, 73, 308—31 1. Compare Abstr., 1909, 
i, 587).— Glycocholic acid crystallises with 1£H 2 0 ; it sinters at 
126°, m. p. 130°. The anhydrous acid sinters at 130—132°, decomp 
154_155°. When heated at 100° in aqueous suspension for some 
hours, para-glycocholic acid is formed it crystallises with lHgO, sinters 
at 186°, decomp. 198°, or when anhydrous it sinters at 193°, ilecoatp 
198°. The two acids are regarded as isomerides. E. F. A. 

Separation and Transformation of the Benzaldehydea 
Emil Erlenmf.yer, G. Hilgekdorff, and Th. Marx ( Biochem . Zeitsch., 
1911, 34, 386 — 404). — The attempts made to separate the benzakle- 
hydes From mixtures are described. Fractional distillation led to no 
satisfactory results. A partial separation could, however, be effected 
by fractional condensation with sodium acetate and acetic anhydride, 
or by fractional addition of hydrocyanic acid ; owing to the fact that 
the isomerides possess different velocity fractions in these eases. 
Experiments are also described to show how the “ natural benzalde- 
hyde can be converted into the “ synthetic ” benzaldehyde by the 
action of alkaline reagents, or by heating with platinised abestos; 
attempts to convert the synthetic acid into the hetero- and stores- 
acids are also mentioned. 

The Electrolytic Reduction of Anisaldehyde. Julius Taf«i 
and Wilhelm Schepss (fie r„ 1911, 44, 2148-2 154).-In accordance 
with the results obtained by Tafel (Abstr., 1909, i, 766) on the reduc- 
tion of methyl iso-amyl ketone at cadmium cathodes, it was to be 
expected that the aldehyde group would undergo reduction to a greater 
extent at cathodes of this metal than at other cathodes. The authors 
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. T „ therefire> studied the electrolytic reduction of anisaldehyde in 
Mueous-alcohsKc solution of sulphuric acid, investigating the influence 

current density, temperature, and material of which the cathode 
wss made, especially in so far as the yield of p-tolyl methyl ether, 

0 h Me-OMo, was concerned. 

fi The complete reduction of the aldehyde group takes place to a much 
greater extent at cadmium electrodes than at electrodes of other 
metals Under the conditions of current density and temperature 
given by Law (Trans., 1906, 89, 1512, 1520 ; 1907, 91, 748; 1911, 
99 1113 ), a 37% yield of y?-tolyl methyl ether was obtained, and the 
yield could be further increased to 60% by increasing the current 
density, tbe temperature not being allowed to rise above 25°. The 
formation of anisic alcohol takes place to a slight extent only, whereas 
Law ( loc . cii.) found the opposite to be the case with copper electrodes. 

Jn addition to p-tolyl methyl ether and anisic alcohol, gome resin is 
always formed, together with a mixture of solid substances of high 
boiling point, which contains^the isomeric hydroanisoins, dimethoxy- 
stilbene, and probably also dimethoxydi benzyl. The total quantity 
of these bimolecular products formed depends chiefly on the tempera- 
ture, increasing very rapidly with rise in temperature. At 35°, 
however, the amount formed is independent of the strength of the 
current within fairly wide limits. 

The formation of resin was always very small (0‘5 — 7%), only 
becoming appreciable when very strong or too weak acid was used. 

T.S.P. 

Phenolic Aldehydes. I. Reactivity of the Aldehyde Group in 
Phenolic Aldehydes. Hermann Pauly and Richard (Freiherr) 
von Buttlar ( Annalm , 1911,383, 230— 288).— Attention has been 
called by several investigators to the fact that certain aromatic 
aldehydes do not behave normally in the Grignard reaction. B^hal 
and Tiffeneau, in particular, obtain very poor yields of the expected 
propenyl compounds from protocatecbualdehyde, ^-hydroxybenzalde- 
hyde, vanillin and isovanillin, and magnesium ethyl bromide, although 
the neutral ethers react normally (Abstr., 1908, i, 260). 

[With Karl Lockemann.] — It is now found that salicylaldehyde 
and magnesium ethyl iodide give, in 92% yield, a mixture of o -pro- 
penylphenol , OH-C^-CHICHMe, m. p. 34'8°, b. p. 229—231°, and 
a yellow oil, b. p. about 235°/23 mm., which is probably a 
bimolecular form of o-propenylphenol. So also, o-vanillin gives 46% 
of o-iso -evgenol (2-hydroxy-3-methoxy];ropenylbenzene), 
OMe-C fi H s (OH)-CIi:CHMe, 

m. p. 81° (bromo-a-i^o-eugenol dibromide, C^H^OoBrg, m. p. Ill 0 ); 
2 - 3-dimethoxy ben zaldehyde yields 93% of 2 : 3 -dim eihoxypheraylmethyl- 
carbinol, C fl H 3 (OMe) 2 -CHMe-OH, b. p. 151— 152°/15 mm., Df 1-1218 
(phenylurethane, m. p. 127°), and 2 : 3-dihydroxybenzaldehyde yields 
85% of a substance , which is probably a polymeride, (G 9 H 10 O 2 ) 4 , of 

o-propenylcatecho! . 

The striking difference of behaviour of the preceding aldehydes in 
the Grignard reaction has induced the authors to examine the 
reactivity d& phenolic aldehydes mother directions. Their conclusions 



illial mono- and 'di-hydric phenolic ald&ydes arid fcbeir acyl derivatives 
|&how, in contrast to tbeir neutral eUiers, abnormal behaviour in ^ 
^following reactions, are based to a large extent on observations 
f already recorded in the literature, and are most concisely represented 
|by the table (a = smooth reaction or yield greater than 75%; & s f air 
|r ©action or yield about 60%; c = bad reaction or yield about 30% • 
« ei = very bad or no reaction). 


m- p- 

d 


cycU Car- 

Dihydroxy- 
benz- 

^3^ OH 2, 3,4. 

2:3, 2:4, 2:5, 3:4. OMe 3, 4, 3. 2:3 3^ 
d d d d 


Hydroxy- 

Ethers of aldehydes, 
phenolic , — 
aldehydes, o- 
Cannizzaro reaction a d 

Benzoin condensa- 
tion (t d 

Acetal formation (by 

alcohol an dHCl). h d d d 

Acetal formation [by 

CH(OR) s ] a a a a d iP d d 

Hydro xamic acid 

formation [by 

NH(OH)a] acad d 

Grignard reaction... a a c <i(?) 

Doebner’s reaction 
(CH 8 'C0*C0 2 H 

and /3C 10 H^'NH 2 ) a a a b d d d b a 

Setoffs reaction 
(magenta and 

* HaSOj) a b b d c d b d b 


Vanillins, hydroxy^. 

aldehydes. 


d d 


a d 


d rt(?) c c 


a b 


b b 


Tbe diminution in the reactivity of the aldehyde group does not 
always coincide with the entrance of the first hydroxyl group, but ' 
usually is quite evident when the second hydroxyl group is introduced, 
particularly in the para-posifcion with respect to the aldehyde group. 

Various causes of the abnormalities are suggested and discussed, 
Tbe original paper must be consulted for a comprehension of the only 
satisfactory explanation, which is based on Stark’s electro-atomistic 
theory of valency. 

The following acetals have been obtained from methyl ortlioformate 
by a modification of Claisen’s process, p -Ilydroxybenzaldehyde dimethyl 
acetal , OH*C 6 H 4 *CH(OMe) 2 . m. p. 60—64°, m-hydroxybenzalkhjdt 
dimethyl acetal, b. p. 150°/il mm. (decomp.) ; o-hydroxybenzaldehydt 
dimethyl acetal , b. p. about 65°/0'4 mm. These acetals are extremely 
sensitive to the action of alkalis, and the first and the last, when 
Heated, lose methyl alcohol and yield substances which are apparently 
mixtures of the hydroxy benzaldehyde and the quinomethyl ether, 
0!C 6 H 4 !CH*0Me. The following mercaptals are described : m-Hydroxy- 
benzaldehyde dimethyl mercaptal, OH , C 6 H 4 *CH(SMe) 2 , very viscous 
oil; ip-hydroxybenzaldehyde dimethyl mercaptal, m. p. 73 5°; proto- 
catechualdehyde dimethyl mercaptal , m. p. 108 — 109° ; o-protocatechu- 
aldehyde di-p-nitrobenzyl mercaptal , C fl H 8 (OH) 2 , CH(S , CH 2 'C 6 H 4 , N0 2 )2, 
m. p. 177°, yellow prisms ; gentisinaldehyde di-p-nitrobenzyl mercaptd, 
m. p. 170°, green prisms. The following colours and m. p.’s refer to the 
substituted /J-naphthacinchonic acids obtained by Doebner’s method 
fr6m the ^ corresponding aldehydes : m-hydroxypkenyl-, yluow powder. 



Qi-fi 3 pale yelTow powder, 325*5°; m-hydroxy-p? : 

^tf^phenyh' ntrov-ye\]ow powder, 295°; o-hydroxy-m^mthmy- 
i white powder, 251°; mpdfAydroxyphenyl-fimaphthacimslumic 
S Saog^ow powder, 317-6= • C. S. 

phenolio Aldehydes. II. Reactivity of the Phenolic Group 
■ phenolio Aldehydes. Hermann Pauly, Konbad SchCbel, and 
? j Lockehasn (Annalen, 191 1, 383, 288 — 337. Compare preceding 
\ i ' The acid character of a phenol is enormously increased by 

* entrance of an aldehyde group into the nucleus. By titration with 
henolpbthalein as indicator, 2:3-, 2 : 4-, and 2 : 5-dihydroxybenz- 

^Idehydes behave as monobasic acids, as do also protocatechualdehyde, 

* nillin, and 0 - and p-hydroxybenzaldehydes. The acidifying influence 
ol the aldehyde group, therefore, is exerted on the hydroxyl group in 

position in the nucleus, but it is least in the meta-position, 

•J apparently is exerted only on one hydroxyl group, conductivity 
measurements showing that the k values of p-hydroxybenzaldehyde 
and protocatechualdehyde are 2-2 x 10~ 8 and 2-8 x 10" 8 respectively at 
25 ° (for phenol, k 13 x 10~ 10 at 18°). Corresponding with the 
increased mobility (that is, the weakening of the union between the 
hydrogen and the oxygen atoms) of the hydrogen atom of the 
hydroxyl group in the para-position in protocatechualdehyde (a3 
compared with the mobility of the hydrogen atom in phenol or 
catechol), experiment shows that a similar loosening is to be observed 
in the derivatives of the phenols ; thus the cyrfocarbonate of proto- 
catechualdehyde, by treatment with water, evolves carbon dioxidb 
about seventy-five times as rapidly as the cyciucarbonate of 
catechol. (This ratio is approximately the ratio of the k values 
ot protocatechualdehyde and catechol [compare Rivett and Sidgwick, 
Trans., 1910, 97, 1677]). Moreover, this loosening of the linking at 
the oxygen atom in the para-position (or in the ortho-position in the 
case of derivatives of 2 : 3-dihydroxybenzaldehyde) is seen, in* the 
following instances. Protocatechualdehyde cyciocarbonate is converted 
by boiling methyl alcohol into the m-methyl carbonate, 
OHOC fi H s (OH)-OCOjMe, 

m. p. 96° (formerly given as 93°), the orientation of which is proved 
by metbylation and subsequent hydrolysis, whereby isovanillin is 
obtained. Similarly, the cyc/ocarbonate of o-protocatechualdehyde is 
converted into methyl o-protocatechu/ildehijde-m-carbowite , 

CHOC 6 H g (OH)-OCO,Me, 

m. p. 115°, the orientation of the hydroxyl and aldehyde groups being 
shown by the exact analogy of the substance to salicylaldehyde. 
Again, protocatechualdehyde cycfucarbonate is converted by piperidine 
into protocalechualJehyde-m-carbojriperidide, 

CHO-C 6 H 3 (OH)-O-CO-GNH 10 , 

m. p. 123° ( phmyl/tydmzoms , C 1(| ii 2i 0 3 N 3 , m. p. 159°), which yields iso- 
vanillin by methylation aud subsequent hydrolysis. Finally, phenyl- 
hydrazine act3 on the ciycfocarbonate to form, first, the pftenylhydrazont, 
CO s :C ri H,-CH:N-NHPh, m. p. 177°, and then the phenylhydr- 
azonecarlopkenylhydrazide, NHPh'NlCH-C 6 H g (OH) - OCO’NH'NHPb, 
m. p. 186°:# 



a . 788 : 


:.ABSta4J3T8 0*, J C5SMtCAL,BAfp8. 

The gait's of phenolic aldehydes wifcl* the alkali metals and metals of 
ihe alkaline earths are frequently'sttpngly coloured. The authors do 
^hofc commit themselves by giving a quinonoid constitution to these 
salts; in fact; they are inclined against this view on account of the per. 
sistence of the colour in the presence of even fairly strong reducing 
agents. ® 

o-Protocatechualdehyde (2 ; 3-dihydroxybenzaldehyde) forms an aw {j 
C 6 H s (OH) 2 ‘CHINPh, scarlet needles, m. p. 135°; 0-naphthylami n3 
'derivative, C 6 H 3 (OH) 2 *CH!N*C 10 H 7 , bluish-red needles, m. p. I640. 
phenylhydrazone, m. p. 167° (not 176° as given previously) ; WJn ^ 
carbazone, m. p. 226°(corr., decomp.), and orange-yellow barium salt 
C 7 H 4 0 3 Ba,4H 8 0, which loses 2H 2 0 at 105° and another 2H 2 0 at 
170 — 180°, The %-metkyl ether -2 -methyl carbonate, 
0CH-C 6 H 3 (0Me)-0-C0 2 Me, 

m. p. 60°, is obtained from the potassium salt of o-vanillin and methyl 
chlorocarbonate in benzene. 

Protocatechualdehyde forms a yellow barium salt, C 7 H 4 O s Ba,2H 0 
which loses one or two molecules of water at 160—170° according 
to the duration of the heating, and an almost colourless barium 
hydrogen salt, (C 7 H 5 0 3 ) 2 Ba,3H 2 0. When the barium salt is heated 
with methyl sulphate (rather more than 1 mol.) in benzene, vanillin 
and isovanillin are obtained in equal amount, but when protocatechn- 
. aldehyde is heated with alcoholic potassium hydroxide (rather more 
than 1 mol.) and methyl iodide, the ratio of isovanillin to vanillin k 
9:1. 

Vanillin methyl 4 -carbonate, CH0 , C 6 H 3 (0Me)*0 , C0 2 Me, m. p. SI'S 5 , 
is obtained by heating vanillin and methyl-alcoholic potassium 
^hydroxide with methyl chlorocarbonate. isoVanillin methyl 3-car- 
' bonate , m. p. 121°, is prepared by heating the sodium salt of 
isovanillin and methyl chlorocarbonate in benzene. 

Protocatechualdehyde cycfocarbonate forms a semicarbazont, 

4 co 3 :c c h 3 -ch:n-nh-co-nh 2 , 

m. p. 220° (decomp.), and reacts with methyl mercaptan in the 
presence of hydrogen chloride only at the aldehyde group (compare 
behaviour with methyl alcohol), forming the dimethyl mercaptal, 
CO s :C fl H 3 *CII(SMe) 2 , m. p. 56 5°. 

Salicylaldehyde and piperidine (2 mols.) react to form the dipiperidH, 
OH‘C 6 H 4 , CH(NC 5 H 1 p) 2 , m. p. 87 — 88°, colourless plates. Genfeisin- 
aldehyde forms a eemicarbazone , C^fOHJj'CHIN’NH’CO^IIg, m. p. 
249°. An attempt to form an aci-ether of salicylaldehyde has not 
} given a conclusive result. C. 8. 

Theory of the Phenomena of Halochromy. II. Paul 
Pfeiffer [and, in part, B. Friedmann, Z. Goldberg, E. Pros, and V. 
Schwarzkopf] ( Annalen , 1911, 383, 92 — 155. Compare Abstr., 1910, 
i, 852). — The author's theory of halochromy is based on the concep- 
tion that the molecule of the metdlic salt or acid (termed the addendum 
for brevity) unites as a whole co-ordinatively at the carbonyl oxygen 
atom, thereby neutralising its free affinity, and consequently increasing 
the, free affinity of the carbonyl carbon atom, which thus becomes 
more unsaturated and acquires the character of a chromophore ; the 
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nbenomenoti of baloohromy is ascribed to the presence of such' 
^saturated carbon . atoms. b JF 

The halochromatic substances previously described (ioc. cit,) contain- 
■ „ t |n tetrsbalides as addenda, are almost invariably composed of 
a t. 0 ]g, of the carbonyl compound and 1 mol. of the tin tetrahalide. 
* ,-O‘CRR' 

are represented by the constitution X 4 Sn<.^lQ-p^„ and are colourless, 

or nearly so, on account of the relatively simple constitution of the 
organic component. The substances now described contain aromatic 
carbonyl compounds, and are usually highly coloured ; they are still 
composed of 2 mols. of the carbonyl compound and 1 mol. of the tin 
tetrahalide, and therefore receive tho constitution given above. 
Since this constitution is general for halochromatic substances 
containing a tin tetrahalide, it probably holds for substanoes 
containing other addenda. 

The colour, but not the composition, of halochromatic substances of 
-O'CRR' 

the type ^4 ® d<n -o*CRR' ( w ^ ere ^ an< * ^ are e *tber or both aromatic) 

is influenced by the presence of cbromophores in R and R'. 

The influence of auxocbroinic groups in R and R' is interesting. 
The organic components are the isomeric hydroxybenzaldehydes, 
methoxybenzaldehydes, and the hydroxyacctophcnones, the addendum 
being a tin tetrahalide, an acid, or an alkali. The presence of the 
auxochrome intensifies the colour of the halochromatic substauce, its 
influence being greatest when it is ortho to the carbonyl group and 
least in the para-position ; however, when an ethenoid group is 
present between the aromatic nucleus and the carbonyl group (for 
example, the isomeric hydroxy- or methoxy-cinnamic acids), the 
influence of the auxochrome on the colour of the halochromatic 
substance is normal, being greatest in the ortho- and least in the meta- 
position. When the hydroxyl group is acetylated, colour disappears ; 
thus aMtylsalicylaldehyde tin telrachloi'ide is an unstable, greyish- 
white, crystalline substance, and has the constitution 

C | 4 Sn^o; C M e .O>°e H i' 

The dependence of halochromy on the functional nature of the 
carbonyl compound is illustrated by comparing the halochromy of a 
series of additive compounds obtained from carbonyl compounds 
R’CO’A^here A is a hydrogen atom or an alkyl, hydroxy-, alkyloxy-, 
or amino-group) and an addendum which is either (i) concentrated 
sulphuric acid, (ii) hydrogen chloride in alcohol or glacial acetic acid, 
(iii) aqueous potassium hydroxide, (iv) aqueous ammonia, or (v) tin 
tetrachloride. When R*CO* is a benzoyl, hydroxybenzoyl, or 
cinnamoyl group, pronounced halochromy is observed only when the 
addendum is (i) and A is a hydrogen atom or an alkyl group. The 
explanation of this behaviour is as follows. Evidently the degree of 
unsaturation of the carbonyl carbon atom (which is essentially the 
cause of halochromy) must be influenced by tho nature of R and A. 
When these are able to neutralise a portion of the free affinity of the 
carbonyl carbon atom (as, for example, when A is OH, OR', NH 2 , NR' a , 
fitc.), its chromophoric character is weakened, and the additive com- 
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hy$rpg tfx .atom or* an alkyl grcynpp(|p tluii connexion it is instructive 
to contrast the absence of selective absorption in oxalic acid, ethyl 
oxylate, and oxamide with the yellow colour of glyoxal and of 
dimethyl diketone.) 

The influence of the addendum on halochromy can be ascertain 
by comparing a series of additive compounds, X“'O.CRR', containing 
different X’s. The author’s theory requires that the colour should be 
more intense the stronger the attachment of the addendum to the 
•carbonyl oxygen atom. There is no doubt that such attachment is 
exceptionally strong when X is H 2 S0 4 , because almost without 
exception the colour produced by carbonyl compounds with (i) is fflore 
intense than with (ii) or (v) in the list of addenda given above. (l n . 
fortunately, there is no method of measuring the attachment of 
sulphuric acid to the carbonyl oxygen atom. However, according to 
the ionic theory, the greater the strength of an acid, the more easily 
is the acidic hydrogen ionised, and therefore the greater the amount of 
its free affinity. Consequently, carbonyl compounds should form 
more intensely coloured additive compounds with strong acids than 
with weak acids of similar constitution. This deduction, which can 
also be reached by a consideration of Werner’s dissociation theory, 
has been proved by Stobbe and Haertel’s experiments on salts of 
distyryl ketone, etc., and on the colours of solutions of a given ketone 
in acid having different dissociation constants (Abstr., 1910, i, 43). 

When the negative constituent Y of an acid HY unites with a, 
molecule B, forming HY— B, a little consideration shows that the 
carbonyl carbon atom is more unsaturated in the additive compound 
RR'OO— HY— B than in RR'CO-HY ; this explains why the 
hydrochlorides of carbonyl compounds are less coloured than the 
mercurichlorides and stannichlorides, and also why the acid salts of 
carbonyl compounds [which the author regards as being constituted 
like the mercurichlorides; for example, (CHPh!CH) 2 CO—HCl,HCl] 
are more coloured than the normal salts. 


t The author's explanation of the catalytic action of acids or 
metallic salts ( loo . cit.) would be greatly strengthened if the un- 
saturated character of the “ binary ” compound of the acid or metallic 
salt and the carbonyl compound could be directly proved by the 
formation of a ‘‘ ternary ” compound by the addition of a third 
molecute at the carbonyl carbon atom. Such addition would 
.neutralise more or less the free affinity of the carbon atom, and such 
t( ternary ” compounds would be less coloured than the “ binary 
compounds ; thus yellow disalicylaldehyde tin Utrabromide, 
OH-C fi H 4 -CH(K 
OH-C 6 H 4 -CHO" » 

is easily converted by exposure to the air into a colourless dtkydrab, 
2C (5 H 4 (0H)*CH0,SnBr 4 ,2H. 2 0, and the orange-red additive compound 
of distyryl ketone and tin tetrachloride unites with benzene to form 
an orange-yellow substance, 2 (CHPh!CH) 2 CO,SnCl 4 ,C d H 6 . 

Meyer states that the additive compounds of metallic salts an 
quiflones correspond completely with the similar compounds o 

ordinary ketones (Abstr., 1909, i, 395; 1910, i, .179). The aut 01 
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nsideiSi'^refe^t^' the cqldut phenomena of qmnbydrones, of? 
^ riquinonoid compounds, and/jof the compounds of quinones and- 
^ ft ji phenoxides are explicable by his theory of haloehromy. In 
J, gg ca8 es the unsaturated carbonyl carbon atoms are present in a 
• a and their influence on selective absorption is materially 
Strengthened ^ the presence of the ethenoid linkings. 

Triphenylmethyl halides form with metallic salts intensely coloured 
idditive compounds, which are generally regarded as CPhgX’-’M. The 
methane carbon atom, therefore, becomes unsaturated (triphenyl- 
methyl may he regarded as an extreme case) and chroinophoric, and' 
this class of additive compounds falls into line with the author’s 
theory; also, in the triphenylmethane dyes the colour may depend 
essentially on the presence of the central unsaturated carbon atom, 
the action of which is increased by auxochromic OH and NH 2| 
groups. 

Finally* by reasoning based on his researches on tho molecular 
compounds of the tin series, the author arrives at conclusions regard- 
ing Walden’s invorsion which do not differ much from those recently 
expressed by Werner and by Fischer. 

The preceding statements are illustrated by reference to compounds 
in the literature and to the following new substances, which are 
obtained, as a rule, by the direct interaction of the two components 
in a non-hydroxylic solvent, usually benzene, occasionally ether or 
chloroform. (When not given, the formula is normal.) Diaalicyl- 
ddehyde tin tetrachloride , deep yellow crystals, m. p, 152° ; disalicyl- 
aldehyde tin tetrabromide, deep yellow crystals, m. p. 100°; scUicyt- 
aldtkyde hydrobrtmide, OH*C 6 H 4 -CHO,HBr, unstable, yellow prisms; 
di-o-mthoxybenzaldehyde tin tetrachloride , yellow, crystalline powder, 
m p igo — 181° ; di-o-metkoxybenzaldehyde tin tetrabromide , yellow, 
crystalline powder, m. p. 131°; dim-hydroxybenzaldehyde tin tetra- 
cJdvride and the tin tetrabromide are yellow, crystalline substances ; 
di-m-metkoxybenzaldehyde tin tetrachloride , yellowish-grey powder ; 
dipiperonal tin tetrachloride , yellow, crystalline powder, blackening 
at 130 — 190°; dipiperonal tin tetrabromide } pale yellow, crystalline 
powder, m. p. 150°; di-y-dimethylaminobenzaldehyde tin tetrachloride 
and also the tin tetrabromide, canary -yellow substances ; di-o-nitro- 
benzaldekyde tin tetrachloride, colourless, prismatic needles, m. p. 
80 — 120°; di-uimitrobenzaldehyde tin tetrachloride , colourless, crystal- 
line; dip-nitrobenzaldehyde tin tetrachloride , pale yellow, prismatic 
needles containing C 8 H 6 , half of which is easily lost, substance then 
has m. p. 101°; di-m-hydroxyacetophenone tin tetrachloride, yellow, 
crystalline, m. p. 99° ; di-p-hydroxyacelophenone tin tetrachloride , 
colourless, crystalline, m. p. about 190°, reddening at about 150°; 
diphorone tin tetrachloride , colourless crystals, in. p. about ^142° 
(decomp.) ; bis dimethylpyrone tin tetrachloride , colourless crystals, 
m. p. 232 — 235° (decomp.) ; dixanthone tin tetrachloride, sandy-yellow 
powder, id. p. 245°; dibenzopkenone tin tetrachloride , colourless crystals ; 
bin-phenyl ilyryl ketone tin tetrachloride, deep yellow crystals ; bis- 
dislyryl ketone tin tetrachloride , orange powder, m. p. 188° (decomp.); 
bis-cinnamylideneacetopkenone tin tetrachloride, Bordeaux-red crystals, 
m. p. about 160° (decomp.); bis-dicinnamylideneacetoite • tin tetra- 
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■Moridt, blaoiP^recipitate, tfetOmp, .below 100° j iiUdhroylpipo,^ 
<»n tetrachlondt, colourless, crystalling m. p. about 213°; dinma nn i 
- piperidide tin tetrachloride, colourless leaflets, m. p. 221° ; dipipJl 
tin tetrachloride, deep yellow crystals; dipiperine tin tdmbromifc 
deep yellow crystals, m. p. 183° (decomp.); piptrint stamichl orvle' 
20 lf H w 0 s N.H 2 SnCl a , compact, yellow crystals (from alcohol contain ' 
hydrogen chloride) ; piperine gtannibromide , 2C„H 19 O s N,H,Si)b/’ 
compact, deep yellow crystals, m. p. 182 — 184° (decomp.) ; 
hydrochloride, 0^11^0,14, HCI, canary-yellow, crystalline; pip er i M 
<‘<Hhydrochloi~ide, C i; H m 0 3 N,2HC1, orange powder; piperine hydro, 
bromide, C n Hj D O a N,HBr, canary-yellow, crystalline, m. p. 

170°. Attempts to. prepare a substance, 2CPh 3 CI,SnCl J , yield only 
Kebrmann’s triphenylmethyl chloride tin tetrachloride, CPh 3 CI,SnCl 

0, S. *' 

Modification of the Priedel and Crafts’ Reaction Admitting 
of the Preparation of a-Naphthyl Ketones to the Exclusion of 
the /S-Isomerides. E. Caille (Compt. rend., 1911, 153, 393 — 394).— 
A solution of the acid chloride in carbon disulphide is cooled to 0° 
and treated with aluminium chloride in small portions at a time * 
crystals separate, consisting of a compound of the ketone with 
aluminium chloride ; after about twenty-four hours these are collected 
and decomposed with ice-water acidified with hydrochloric acid. The 
resulting ketone consists entirely of the a-naphthyl derivative, and the 
yield is 60—80%. W. 0. W. 


2-Methyl-laurenone. A New Ketone Derived from Camphor. 
Re Nfi Locquin {Compt. rend., 1911, 153, 284 — 287. Compare Tie- j 
mann, Abstr., 1901, i, 5). — When the lactone, C 10 H 16 O 4 , obtained by : 
Baeyerand Villiger (Abstr., 1900, i, 133) in the oxidation of camphor 
with Caro’s acid is heated with 20% phosphoric acid at 190— 200°, it 


loses carbon dioxide and forms^ 2-methyl-laurenone (2:3:3: 4-feiro- 
methyl-b}’Cyc\opentenone-5), ^ ^p>CO. b. p. 82— 86°/10 mm, 


95 — 96°/18 mm., Qt, T062. The constitution of this substance was 
established by its conversion by successive oxidation and esterification 
into ethyl y-Jceto-afift-trimethylvalerate, COMe , CMe 2 , CHMe , C0 2 Et J b.p. 
105 — 107°/12 mm., which forms a semicarbazone , m. p. ^158 — 159°, 
and on treatment in the usual way yields the corresponding trimetbyl- 
Succinic acid. 

2-Methyl-laurenone forms two smicctrbazones , m. p. 150° and 198° 
respectively, a normal oxime, m. p. 95 — 96°, b. p. 122 — 128°/10nim.; 
the phenylcarbanilidoxime has m. p. 101 — 102°. When treated with 
sodium and alcohol, it yields 1:2:2: Z-teiramethyl-i-cychpentanol, 
CgHjgO; the pkmylurethane has m. p. 113 — 114°. 1:2:2 : 3- Telra- 
metkyl-i-cyc\opentanone, b. p. 178 — 180°, forms two semicarbazmi, 
m. p. 182° and 232° respectively. W. 0. W. 
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re d from cyclohexanone and ethyl cyanoacetate, crystallises in 
P wless needles, m. p. 211 — 212°. The ammonium salt is the primary 
C °oduct. When treated with bromine water, the imide yields quanti- 
tatively an additive product containing two atoms of bromine, in. p. 
164-*165° (with evolution of bromine). This dibromide when heated 
on a water-bath with 50% formic acid until effervescence ceases yields 
oJiryano-aB-cyclohexanesuccinimide. 

^ oh/^ c Vc^ n )' c Snii 

f -^CH ! -CU 2 ' >C< 'C(ON)-CO> NH ’ 
which crystallises in lustrous needles, m. p. 238 — 240°. The removal 
0 f bromine from the dibromide can also be effected by warming it in 

aqueous-alcoholic solution. 

l-Methylc^cibhexan-3-one yields similar products. 

Thu imide of ad-dicyanO‘\-methylcyclohexanc-3 : o-diacetic acid, 

has m. p. 240 — 241° (be- 


X3Me-CH,^ r<r -CH(CN)-C<K 
i^CH, — CHj U X!H(CN)'CCr ^ 


CH, 

coming brown; on Maquenne block the m. p. is 244 — 245°). The 
ammmium salt crystallises well. The imide absorbs two atoms of 
bromine, and the dibrtrmide yields ali-dicyauo-a[i-l-methylcyc\ohexane- 

. . na .CHMe-CH,. ,C(CN)-00. 

3 : i mamimdc, CH !< CH _ CII > C <^ CN) . C0 > NH - m - P- 


241—242° (Maquenne block). 


R. V. S. 


“Tagayasan,” a Japanese Wood the Dust of which Causes 
Inflammation. K. Iwakawa (Arch, crept. Path. Pharm . , 1911, 05, 
315—324). — Workmen dealing with Tagayasan timber suffer from 
inflammation of the eyes. The active principle was extracted by 
means of benzene, and appears to be identical with chrysophano- 
hydroanthrone, C 15 H 12 0 3 (compare Absbr., 1900, i, 42), which, how- 
ever, had not hitherto been found to occur naturally. The pure 
substance causes the same symptoms as the wood dust. E. J. R. 


Synthesis of Linear Diphthaloylbenzene. Ernst Philippi 
(Momtsh., 1911, 32, 631 — 635). — The anhydride of pyromellitic acid 
condenses with benzene in presence of aluminium chloride to a mixture 
of 4 : 6-dibenzoylisophthalic acid and 2 : 5-dibenzoylterephthalic acid. 
These are separated by making use of their solubility in water and 
nitrobenzene. 

Both, isomerides are converted on heating with concentrated 
sulphuric acid into linear diphthaloylbenzene, 

C 6 H ( <^C B lf 2 <™>G c H, 

4 : b-Dibenzoylisophthalic acid crystallises in colourless needles or 
long plates, m. p. 263 — 264° (darkening). 

- ‘5-Dibenzoylterephthalic acid crystallises in long, lanceolate plates 
or slender needles, which soften at 295°, m. p. 307 — -309°. On distilla- 
tion with calcium oxide in a stream of hydrogen under reduced 
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DipJUhalot/lbmzMe crystallises in biinches of yellow needles, which ^ 
not altered at 370°, hut sublime at a higher temperature. It forma a 
dark red vat with alkaline hyposulphite, and dyes cotton first g Peeil 
and then dark blue. E. F. ^ 


New Method of Formation of Flavanthren. Erwin Bekesch 
(J lonatsh, 1911, 32, 447— 456).— Flavanthren has been synthesised by 
ihe following series of reactions, starting from the methyl ether 
of 2-hydroxyanthraquinone, which is converted through the miro- and 
amww-derivatives into l-iodo-2-methoxyanthraqui i )U)ne. This, when heated 
with copper powder, gives 2 : 2'‘dimethoxy-l : V-dia/nthraquinonyl , which 
after hydrolysis is converted by ammonia into 2 : 2'-diamino-l : p. 
dianthraquinonyl ; this last changes spontaneously into flavanthren, 

On nitration of 2-methoxyanthraquinone, two isomeric monouitro- 
derivatives, m. p. 271° and 225°, are obtained. The less fusible 
isomeride does not form flavanthren, and is possibly 3-nitro-2-methoxy- 
anthraquinone. 

1-Nitro-Z-methoxyanthraquinone forms yellow crystals, m. p. 271°. 

3'J}fitro-2-methoxya7ithraquinone } m. p. 225°, is somewhat darker in 


colour and more soluble than the isomeride. 

\-Amino- K l-mthoxy anthraquinone is red, and has m. p. 224°. The 
isomeric 3-ammo-derivative has m. p. 218 — 222°. 

* 1 - Iodo - 2 - imtkoxyanthraquinom form 
lustrous, brown crystals, m. p. 265°. The 
3-iodo-isomeride has m. p. 210 — 212°. i 

2 : Z'-Dimethoxy-l : V -dianthraquinonyl^ 
nexed formula) is a yellow powder, in. p. 
346°. On hydrolysis by means of anhydrous 
aluminium chloride, 2 : 2'-dikydroxy-l:\'4\, 
antkraquinonyl is obtained as a green, 
amorphous powder. The yields in these 
operations are but small, and flavanthren 
itself was not isolated, but its presence 

1 -p o * 



was definitely characterised. 


E.F., 


Constitution of Camphene. II. Camphene Hydrochloride 
and Camphene Hydrate. Ossian Aschan [Annalm, 1911, 383, 
•1—38. Compare Abstr., 1910, i, 709).— Since there are at present 
two competing formulae, namely, the author’s “ ethylene ” formula 
and Wagner’s “methylene” formula, for camphene, the question 
of the individual nature of the terpen e acquires great importance. 
The author attempts, admittedly without much success, to answer it by 
converting camphene (from various sources) through the hydrochloride 
into camphene hydrate, regenerating camphene therefrom, an<j 
comparing the physical properties of the regenerated and the original 
camphenes. In the course of his experiments, which include the 
examination of pinene hydrochloride and bornyl and woborny 
chlorides, the author obtains evidence which indicates that (1) crude 



amAenu i** mtxjcnte ot two stereoisomeridee, a and Si 

| er |ved froin’campbene (“ ethylene ” formula), thus : 

. WS -> °s h »<Sci and wfi 

5 ) u'-camphene hydrochloride, which is not decomposed by dilute 
iqueous potassium hydroxide, is the mam constituent of bornyl 
•Worlds, whilst 0 -camphene hydrochloride is the chief constituent 
,f Mobornyl chloride. 

Thus camphene (prepared from the hydrochloride of rectified 
American turpentine), b, p. 159 5— 160°, m. p. 40 5 — 41-5° and 
a ]» + 12-85° in benzene, is converted by ethereal hydrogen chloride into 
; ru do camphene hydrochloride, m. p. 137—140°, and [ a ]„ -6-40°. 
this hydrochloride in benzene is shaken with dilute (approximately^ 
S/S) aqueous potassium hydroxide for twelve hours at 60°, and again 
[or twelve hours at 80 90° after the addition of more potassium 
hydroxide, whereby is obtained camphene hydrate (from the a-camphene 
hydrochloride), b. p. 206—207-5°, m. p. 149°, [a] B -2 89° in benzene, 
together with some camphene (from the /3-eamphene hydrochloride) 
b. p 159-5-160-5°, m. p. 43-44°, D“ 0 8579, [a]? + 10'92° in benzene. 
When boiled with acetic anhydride and sodium acetate, the camphene 
hydrate yields, together with a little isobornyl acetate, a camphene, 
b.p. 159— 161°, m.p. 44—45°, [a]?? + 12-63° in benzene, DiJ 0-8531, and 
ng 1-45952. Finally, the camphene hydrate in benzene is converted 
by hydrogen chloride into the original camphene hydrochloride, m. p. 
151— 153-5°(afterrecrystallisationfrommethylalcoholcontainiDghydro- 
gcnchloride),and [a](? - 6-495°inbenzene. (Camphene hydrate would be 
expected to form only a-camphene hydrochloride ; probably the 
hydrogen chloride acts as a dehydrating agent, producing camphene, 
which then unites with the acid to form the mixture of a- and 
^camphene hydrochlorides.) -The fact that the two camphenes, 
obtained in the preceding transformations agree very closely with the 
original camphene in physical properties indicates that the terpene ia 
aa individual substance. (jf 

Similar results have been obtained with a camphene (from Siberian 
pine-needle oil), b. p. 159—159-5°, m. p. 47—48°, D“ 0-8548, and 
[i]“ -89-29°. A liquid portion of the camphene, b. p. 159 — 160°, 
DS 0-8728, and [a) D -75 96°, is converted into the hydrochloride, 
m. p. 137° (crude) and 149 — 150° (recryst. from benzene), and 
[a]‘ D B 47*33° in benzene, which yields by hydrolysis with dilute potassium 
hydroxide at 60°, and finally at 80°, camphene hydrate, [ a ] D - 1 * 35 ° in 
benzene, from which sodium acetate and boiling acetic acid regenerate 
a camphene, b. p. 161—163°, m. p. 49*5— 51°, and [a$ -76*04° in 
benzene. 

When hydrolysed by dilute potassium hydroxide under the preceding 
conditions, bornyl chloride (from the 7-borneol of Siberian pine-needle 
oil) yields camphene hydrate, m. p. 148 — 149°, and a trace of camphene, 
whilst wobornyl chloride (from technical woborneol) yields camphene, 

• p. 159 160°, m. p. 50 — 51°, [a]® -0*45° in benzene, and a trace of 
camphene hydrate. This evidence is the reason for statement (2) 
above. 


3 k 2 
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Pinene hydrochloride (from American turpentine), m.p. 126“ 
r a » 6 ’65°, is scarcely attacked by 2 % potassium hydroxide below 'loos 
but is hydrolysed by a mixture of alcohol, benzene, and milk of]®, 
at 135° and finally at 150°, yielding 7—9% of camphene, b. p , 
159-5— 161°. m. p. 40—41°, [a]j? +14-52° in benzene, and less than 
camphene hydra*, L b. P . 206-206-5° m p. 149-W, 
fol» _ 3-24° in benzene ; the camphene obtained fromtiie hydrate by 
acetic anhydride and potassium acetate has b. p. 1 59 5— 160°, B . p. 

43 — 44 ° D“ 0-8542, and [«$ + 15-43° in benzene. Similar results are 
obtained with a strongly active pinene hydrochloride (from Grecian 
turpentine), m. p. 128-130°, and [a]“ +28-88° m benzene; th, 
camphene hydrate obtained therefrom has m. p. 149-150 a«i 
r.wi _ 21-79° in benzene, and yields camphene, b. p. 109 lbO , m.p 

44 — 45 ° and MS +85-68° in benzene. There is no doubt, therefore, 
that the’ camphene hydrate from pinene hydrochloride is identical with 
that from camphene hydrochloride. 

The higher fractions of the products of the preceding hydrolyse! 
contain chlorine, showing that crude camphene hydrochloride bomyl 
chloride, and tsobornyl chloride contain * third comtituent wh lt h 
is unattacked by 3% potassium hydroxide at 60- 80 > , >t is Ha, 
resistant to aniline at the ordinary temperature, but is hydrolysed by 
hot aniline and by alcoholic potassium hydroxide. 

Attempts to separate the a- and the /3-forms of camphene h, ,e 
chloride by crystallisation from petroleum have yielded the less 
soluble and more stable a-modification, winch has m. p. 150 151 m 
its racemic form and 107—158° in its strongly active lorn (that tar 
Z-bornvl chloride). The presence of the ^-modification in crude , 
camphene hydrochloride and also in bornyl and tsobornyU ilond* n 
indicted by the rate of hydrolysis of these chlorides by alcoholic,, 

potassium hydroxide; the results are expressed graphically 

P Camphene hydrate is converted almost quantitatively into 
acetate by heating with sulphuric and acetic acids and a little water it 

60—70°. 

Constitution of Camphene. III. Individuality of Campbm 
from Various Sources. Cssias Aschak (Anrnltn, 1911, 3B3, 

39 51 Compare preceding abstract).— Samples of camp me r 

Ln different ~ havebeen oxidised by potassium per— 

essentially by the process described previously (Abstr., 1910, , h 
• and the products 5 have been separated into their consUt- 
(camphenilone, camphene glycol, eamphenilic acid, sodrn , 

acid jn. p. 138°, camphenic acid, and other acids soluble 
always under exactly the same conditions, so that the quan 
eaTvconstituent ar/comparable. . It is found in f " 

the quantities of the chief oxidation products are, in 
the same, and that the quantities of campheml.c acd andm ph^ 
acid stand in a definite ratio to one another, . I ■ j* 

not only indicate that camphene is an mdmdual ( l m A. 

furnish strong evidence in favour of the author s ethyle f ltion d 
If camphene has Wagner’s “methylene f“ mu ^> ^ d by 
the chief oxidation product, camphenic acid, must be exp 
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assuming an mtiimoleciilar change, whereby a five’-membered ring' 
becomes ^ six-membered ring.' On the other hand, accepting the 
‘‘ethylene 1 ’ formula of camphene, the formation of camphenic acid is, 
direct process, and the production of the relatively small amount of 
a pbenilio acid (and also of camphenilone and camphene glycol) is 
jnlicable by the more rational assumption of the change of a 
six^membered to a five-membered ring. C. S. 

Constitution of Camphene. IV. Stereoisomeric Camphenic 
Acids. Ossian Aschan (Annalen, 1911, 383, 52 — 68. Compare 
preceding abstracts). — cis-^-Camphemc acid is partly transformed into 
trana-dl -camphenic acid, C s H lJ) (C0 2 H)„ m. p. 122 — 123° ( diamide , 
m p_ 231—232°; dianilide, m. p. 165°), by distillation under 5 mm. 
pressure, or by heating for twelve hours at 180° with equal parts of 
acetic acid and 38% hydrochloric acid ; the two modifications are 
separated by alcoholic sodium ethoxide, the 6odium salt of the trans- 
mi being the more soluble. Tho two modifications in approxi- 
mately equal amounts are also obtained by the reduction of 
cis-a-bromocamphenic acid by zinc and acetic and hydrochloric acids. 

The conversion of m-camphenic acid in a normal way into the 
irans modification is important, since it furnishes a fairly certain 
proof that the migrating carboxyl group is attached to a ring carbon 
atom. 

The distillation of cia-camphenic acid under ordinary pressure 
vields products which are receiving further examination. C. S. 

Chemical Investigation of the Oil of Chenopodimn. E. K 
Nelson (/. Amer. Chem. Soc., 1911, 33, 1404 — 1412). — This oil is * 
obtained by distillation of Chenopodium ambrosioides var. Anlliel- 
mintica . It contains about 70% of asearidole (Abstr., 1908, i, 667), 
b. p. 96— 97°/8 mm., D™ 0-9985, »* 1-4769, a? +0-7°. [The pure 
compound may be optically inactive, and 
CHMe 2 'CH , uH*CH 2 this slight activity may be due to a trace of 

0 rf-camphor (see below)]. Asearidole readily 

1 undergoes rearrangement to form a glycol 

Y anhydride analogous to pinene oxide, a 

CHIC — OH Me change indicating that it is an unstable 
dioxide. Further evidence is afforded by 
its property of exploding when heated, and by the violence of its 
reaction with ferrous sulphate and other reagents. The annexed 
constitution is assigned to it. 

The author prepared asearidole glycol (b. p. 271 — 272°, m. p. 
62‘5— 64°, D“ 1-0981, 1*4796, a u 0) by treatment with ferrous 

sulphate, also the monobenzoate , m. p. 136 — 137°, and the dibenzoate, 
m. p. 116*5 — 117*5°, of the glycol. 

An old sample of the oil was found to contain d-camphor. 

E. J. R. 

Dithiocamphor carboxylic Acid. Leo Tschugaeff and G. 
Tigoulewsky ( Compt. rend., 1911, 153, 388—390). — This substance 
was obtained in an unsuccessful attempt to prepare a xantbate of the 
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cf^puar series, Sodium camphoc, prepared^by ip^angj of floiJamiae J 
was treated successively with carbon disulphide and inej|iyl Sulpha- 
After beating on the water-bath, the mixture gave rritthyl dit fa 

camphor carboxylate t C g H 14 <^^ 2 , as a deep yellow oil, b, p. 17^ 

$ mm., D 24 ri204, [<x] 0 + 424-58°. The substance is remarkably 
stable, and has b. p. about 300° under ordinary pressure, practically 
without decomposition. Alcoholic potassium hydroxide converts it 
Mto potassium camphorearboxylate. Dithiocamphorcarboxylic acid is 
I { yellow oil, decomposing on heating into camphor and carbon 
disulphide. The copper salt is deep brown. W. 0. W. 

Decomposition of Terpenoid Substances by Glowing 
Metallic Wires. Carl D. Harries and Kurt Gottlob (Annalen 
fiDll, 383, 228 — 229). — An apparatus, termed the “ isoprene lamp,” jj 
figured and described. A coil of platinum wire, 120 cm. in length 
and resistance 99 at an average red heat, is suspended in the neck of 
a flask and heated electrically (about 5 amperes at 220 volts). The 
flask is provided with a vertical condenser containing water at 50°. 
The liquid in the flask is gently boiled ; the undecomposed vapour is 
condensed and returns to the flask, whilst the volatile decomposition 
products escape, and are condensed by a freezing mixture. Commer- 
cial r- or J-pinene yields only about 1% of isoprene, whilst commercial 
carvene yields 30 — 50%, according to the amount of limonene it 
contains. C. S. 


Butadienes and Some Synthetic Caoutchouc Obtained There- 
from. Carl D Harries (Ajinalen, 191 1, 383, 157 — 227).— The older 
processes for the synthesis of isoprene are condemned either on 
account of the rarity of the initial material, or because the resulting 
isoprene is contaminated with trimethylethylene or as-dimethylallene. 
The following process is adopted to obtain pure isoprene in quantity 
sufficient for the determination of its physical constants. 

[With Karl Neresheimer.] — E thyl pyrotartrate is reduced by 
sodium and alcohol to wopentane-aS-diol, 

OH-CH 2 *CH 9 -CHMe*CH 2 *OH, 

b. p> 124— 125°/13 mm., D\\ 0 9954, nj? 1-45173 (diacetate, b. p, 

fHMp’OH 

116—117717 mm., DS 1-0434, 1 -42717 ; oxide, > ">0, 

vfig vllg 

b. p. 86 — 87°, 0-8643, rt 0 1-41122; s-dipkenyldiurethane, m, p 

97°; tctr aphenyldiier ethane, m. p. 102°). The glycol is converted by 
^60% hydrobromic acid at 100° into a8-dibromo-/3-methylbutane (Abstr,, 
1907, i, 743), b. p. S4 — 86°/ll mm., Din*6986, 1-51217, which 

reacts with 33% alcoholic trimethylamine at 100° to form the corre- 
sponding bis-quaternary ammonium bromide, the base of which, by 
distillation, yields isoprene (in 50% yield), b. p. 36 — 37°, D^! 0-6804, 
D* 1 0 6793, 1*42267, »» 1-41807, n? 144340. 

For the teclgncal preparation of isoprene, Hofmann’s (Elberfeld) 


il is recommended as giving very pure isoprene. 


C' juthor dbtf ins most of his (pure) isoprene by heating turpentine 
■'better, dipentene or limonene over a glowing platinum spiral 
Mwe ding abstract), but also obtains a fair amount by dropping 
(Hibromo-^-methylbutane (obtained from acetone through the amyl 
1 hoi) « n soda-lime at 600°. The soda-lime is advantageously 
viously saturated with carbon dioxide (the reagent thus prepared 
' more porous than calcium carbonate or similar substances), and the 
6 ” g f or which a special apparatus has been designed, is applicable! 
' the preparation of other homologous hydrocarbons. When heated ■ 
a ... minoline, fly-dibromo-/i-methylbutane is converted into a sub- 
torn* b. p. 39 — 40°, D( 7 0 6719, njj 1‘40188, which probably consists 
•hiefly (M-dimethylallene. 

Ervtbrene (A*r-butadiene) is conveniently obtained from phenol by 
be Elberfeld process. A satisfactory laboratory method starts from 
kc - butyl alcohol. This is converted by phosphoric oxide into the 
define the dibromide of which yields butadiene by the hot soda-limo 


g-y-Dimethyl-A'U'-butadiene can be obtained by the author’s method 
with pinacone hydrochloride and hot soda-lime, but is best prepared 
from pinacone and potassium hydrogen sulphate by the Elberfeld 


P Each of the preceding butadienes yields by suitable polymerisation 
a" normal ” caoutchouc and a “ sodium ” caoutchouc, which are similar 
in appearance, but differ in their behaviour with ozone. 

“Normal” caoutchoucs are obtained wbeu the polymerisation is 
elected by the acetic acid process or, better, by heat alone, as in the 
Elberfeld method. Experiments with “ normal” isoprene caoutchouc 
show that in order to secure a product of good quality it is necessary, 
not only to use pure isoprene, but also to exclude oxygen during the 
process of polymerisation. Synthetic caoutchoucs are very sensitive to 
autoxidation, aud the higher the temperature of polymerisation, the 
more readily does the caoutchouc undergo autoxidation. 

The quality of a synthetic caoutchouc is conveniently tested by 
submitting the caoutchouc to a process of cold vulcanisation (the hot 
process requires costly apparatus and a large amount of material, and 
is unsuitable for laboratory experiments), and examining the solidity 
and elasticity of the product. As tested by this method, the best 
synthetic caoutchouc is produced wheu isoprene is polymerised by heat 
alone at the lowest possible temperature. 

The comparison of synthetic wit h natural caoutchouc is very difficult, 
because only the nitrosites and tetrabromides are available for com- 
parative purposes, and these compounds are amorphous, difficult to 
purify, and have no definite m, p. The author, therefore, prefers 
to rely on a comparison of the o.zonides and of their products of 
decomposition. He thus finds that u normal ” isoprene caoutchouc (and, 
still more distinctly, ** normal ” dimethylbutadiene caoutchouc) must 
eontainasmallamountof another caoutchouc, because the decomposition 
products of its ozonide contain some substances (metbylglyoxal 1) which 
are got found among the products of decomposition of the ozonide 



oi natural caoutcnouc. moreover, a small portion or tne *y 
chouc is very rnui-h more difficultly ozonised than is natu 

The constitution I 
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! >CHMeJ^ 
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is suggested for the second synthetic caoutchouc. 

A comparison of “ normal " isoprene caoutchouc and purified 
caoutchouc with regard to their behaviour with Budde’s brominatinp 
solution shows that hydrogen bromide is more copiously evolved during 
the reaction of the synthetic caoutchouc, and fhat the resulting tetra- 
bromide is easily and completely soluble in carbon disulphide. 

The action of nitrous fumes on “normal "isoprene caoutchouc yields 
as in the case of natural caoutchouc, a yellowish-green, insoluble nitrosite 
“a,” decomp. 115 — 120° or 130 — 135°, and a soluble nitroaite 
decomp. 158 — 162°, the composition of which approximates to the 
formula C 10 H 15 O 7 N 3 less exactly than does that of the nitrosite V of 
carefully purified natural caoutchouc, which also has decomp. 158 — 162°, 
When distilled in a vacuum, the synthetic caoutchouc behaves lib 
natural rubber, and so also when treated with ozone (with the two 
reservations mentioned above). 

When heated in glacial acetic acid at 110 — 120° for ten days, A 4 ?, 
butadiene yields" normal” butadiene-caoutchouc , (CgH^ta, a pure product 
being obtained when oxygen is excluded during the polymerisation. 
This caoutchouc resembles gelatin, is non-elastic and easily torn, andig , 
sparingly soluble except in chloroform. It forms a yellow, amorphous, 
easily soluble nitrosite , decomp, above 80°, and yields an explosive, ' 
oily ozonide (in chloroform), or a white, solid ozonide (in carbon tetra- 
chloride), the latter closely resembling the ozonide of A 1 :l -cycloodz- 
diene. When polymerised by heat alone, butadiene yields a solid, the 
distillation of which at 100 — 1 10°/0 mm. furnishes a hydrocarbon 
C g H 12 , b. p. 36°/23 mm., D} 6 0 8523, »{J 1-46768, which resembles the 
terpenes. The residue contains the caoutchouc, which is quite similar 
to that obtained by the acetic acid process, except that it is insoluble 
even in chloroform, and is unaffected by nitrous acid or ozone. 

Dimethylbutadiene polymerises very much more slowly than iso- 
prene. The acetic acid process yields a yellow, friable product. 
When heated in a sealed tube at 100° for about twenty-three days, 
dimethylbutadiene is converted into a viscous mass, which is distilled 
at ordinary pressuro to remove the unchanged hydrocarbon, and then 
at 110°/0 mm. to separate the small amount of terpene by-product. 
An ethereal solution of the residue yields, by the addition of alcohol, 
** normal ’’ dimethijlbuiadime-caoutckouc, (C 12 H 20 ) X1 which can scarcely be 
distinguished from isoprene caoutchouc in its external appearance. It 
can be vulcanised, and forms a tetrabromide , C )2 H 20 Br 4 , evolving hydro- 
gen bromide at about 130°, and a nitrosite, (3 12 H 19 0 7 N 8 , darkening at 
120°. When ozonised in carbon tetrachloride, it gives a mixture of two 
ozo^iides, the decomposition of which by hot glacial acetic acid yields 
acetouylacetone and other substances which reduce Fehling’s solution. 

“Sjodium” butadiene- caoutchouc, (C S H 12 ) X , is obtained almost quantita- 
tivel||.when A^-bntadiene is heated with & little sodium wire in a sealed 



tote 


_ 40° for three hoora, and the resulting viscous, brown- 

's 111 ^ iTwasbjW with dilute alcohol. When freshly prepared, it is pale ‘ 
°° How transparent, and soluble in ether, chloroform, and benzene," 
a tit loses these properties after keeping, and becomes viscous and” 1 
trinev It cod be vulcanised (hot or cold process), yielding a 
S oduct which surpasses all other synthetic caoutchoucs in elasticity. 
The nitrosile (approximately C s E 12 0 9 N s ) and bromide (approximately 
C II Br 4 ) are described. In chloroform, 6 — 7% ozone produces an 
' ® 're Jjly diozonide, C a H 12 0 4 , whilst 12 — 14% ozone produces a very 
explosive rubetance, which is apparently an ozonide, C 6 H I2 O t ; the 
decomposition products of these substances are being examined. 

„ Sodium ” iioprene-caoutchouc, (C ]0 H le ) 3 ,, is obtained almost quanti- 
tatively by heating pure isoprene with sodium at 60° for about fifty 
hours. It resembles the “ normal " caoutchouc in its physical 
properties (except appearance), but is more soluble. It can be vulcan- 
ised forms a white tetra.hrom.ide very similar to the “ normal ” tetra- 
bromide, and yields with nitrous acid a mixture of two nitrosiles, one 
insoluble, the other soluble ; the latter is a yellowish-white powder, 
darkening at 170 — 180°. The “sodium” caoutchouc in carbon 
tetrachloride is attackod very slowly by 12—14% ozone, and yields a 
mixture of an ozonide and diozonide. With 6— 7% ozone in chloroform, 
it forms a solid diozonide, C w H 16 Og, which is quite different from the 
diozonide of ordinary caoutchouc, since its products of decomposition 
do not give the pyrrole reaction, and do not contain any characteristic 
substance except a very small amount of Itevulaldehyde. 

“Sodium” dimelhylbutadiene - caoutcJbouc, obtained by heating 
dimethylbutadiene with sodium at 60° for ten to twelve days and 
nights, forms, after purification, a mass like gutta-percha. Its 
behaviour with ozone is similar to that of “sodium" isoprono 
caoutchouc; evidence of the presence of the “normal” caoutchouc 
is also obtained. The tetrabromide is a white powder, which evolves 
hydrogen bromide at 130°; the nitrosite is also described. 

The paper concludes with some remarks on the constitution of 
natural caoutchouc and a reply to Pickles’ criticisms (Trans., 1910, 
97, 1085). C. S. 


Chemistry of Caoutchouc. II. Physico-chemical Investiga- 
tion of the Extraction of Resin. David Spence and J. H. Scott 
[Zeitich. Chem. Ind. Kolloide, 1911, 9, 83—85. Compare this vol., 
i, 657).- -Measurements have been made of the quantities of resin 
extracted from caoutchouc by boiling acetone during successive equal 
intervals of time. When the percentage of extracted resin is plotted 
against time, a curve is obtained which closely resembles the corre- 
sponding curve representing Bayliss’s data for the rate of extraction 
.of salts from gelatin by water. Prom this, it appears probable that a 
portion, at least, of the resin is present in the caoutchouc in the adsorbed 
condition. 

Reference is made to the extraction experiments of Zilchert (Gummi 
Zeit., 1911, 25, 716), in which different kinds of caoutchouc were 
examined, The differences met with are supposed by the* authors to 




New Synthetic Glucosides. Emil Fibohee and Bueokbar 
pSunmiCH (Amide n, 1911, 383, 68—91. Compare Abstr, ] 9 u? 
i; 716). — With the object of obtaining aa many synthetic glucosides ' 
possible for comparison with natural products, the authors have an 0 [' , j 
KSnig and Knorr’s process to geraniol, cyciohexanol, benzyl alcohol 
cetyl alcohol, and ethyl glycollate. In every case except the last t„’ 
the glucosides are split by emulsin, and therefore belong to the 8 
series ; there is no doubt that the two exceptions also belong to tf 
same series. The same method is used for each alcohol, except in th* 
case of ethyl glycollate, where a solvent is not employed. The alcohol 
and bromoacetoglucose dissolved in ether are shaken for several h onts 
with freshly prepared dry silver oxide until a filtered sample no 
longer gives a precipitate of silver bromide when boiled with anueoui 
silver nitrate. 1 

Tetra-acetyl-fi-benzyl-A-glueoside, CH.jPh-C 6 H,O fi Ac 4 , white needles 
m. p. 96 — 101° (corr.), has [a](? - 49-51° in alcohol, and is hydrolysed 
by aqueous barium hydroxide to fi -benzyl- A- glucoside, 

CII,Ph-O-C 0 H„O s , 

flexible needles, m. p. 123—125° (corr.), [a]? -55-76° in water, which 
has a very bitter taste, does not reduce Fehling’s solution, and is 
rapidly hydrolysed by dilute hydrochloric acid or emulsin. 

Telra-amtylf}-cyc\ohexyl-(\-glucoside, C„H M -C 6 H,0 # Ac,, lone 
needles, m. p. 120—121° (corr.), [a]g - 29'74° in alcohol, yields 
'j}-cyc\ohtxyl-A -gluconic, C 6 n n -0-C # H u 0 5 , m. p. 133—137° (corr,), 
|a]» - 41 -55° in water, by hydrolysis as above. Tetra-acetyl-fi-gmni)l- 
d -g/ucoside, C 10 H i; -C s H-O 6 Ac,, white needles, m. p. 29—30°, ja]n - 25-17° 
in alcohol, is hydrolysed by aqueous alcoholic barium hydroxide, yield- 
ing fi-geranyl-A-glucoside, C 10 H n -O-C 6 II u O 5 ,H s .O, long needles, m. p, : 
58°, [a]^ — 38'12° in water. Tetra-acetyl-fd-cetyt-d-glucoeide, 

glistening needles, m. p. 71—73° (corr.), [«]f? -20-19° in alcohol, 
ie Dot attacked by dilute hydrochloric or sulphuric acid, and is 
hydrolysed by boiling alcohol and 10% sodium hydroxide, yielding 
fi-cetyl-d-glucoside, CjjHjj'O-CjHjjOj, colourless needles, [a]J‘ -22'0!“ 
in Alcohol, which is tasteless, melts indefinitely between 110° »Dd 145°, 
is not attacked- by Fehling’s solution, by dilute mineral acids, or by 
emulsin, but is hydrolysed on the water-bath by acetic acid containing 
a few drops of hydrochloric acid. Ethyl tetra-acetyl-fi-A-glucogidogly- 
col/ate, CO^Et-CH.yO-CjHjOjAcj, colourless needles, m. p. 83 —84° 
(corr.), [a]® - 40-62° in alcohol, is hydrolysed by jV/5-barinm 
hydroxide in twenty hours, yielding ft-d-glucoeidoglycoHic acid , 
C0 2 H - CH 2 -0-C 6 H n 0 5 , clusters of stout leaflets, m. p. 165—167°, 
[a|| -44’11° in water, which has an acid taste, is not attacked by 
Fenling’s solution or emulsin, and forms amorphous calcium, barium, 
tine, lead, and mercury salts, and a crystalline sodium salt. 
@-A-6!ucosidoglycollamide, NH, 3 -C0-CH 2 -0-C e H u 0 5 , obtained by 
saturating with ammonia a methyl-alcoholic solution of ethyl tetra- 
acetylglucosidoglycoliate in a freezing mixture, has m. p. 167° (corr.) 



' , r iifcL.'^l’iiJ'w'hydrolyM by Imfling dilute hydrochloric acid or;| 
* .^uisin, a&f h as A sweat taste and bitter after-taste ; attempts to - 
recare the Responding nitrile by boiling acetic anhydride result in : 
u formation c tpmta-autytglucoriioglycolkmide , C ]9 H !5 0, 4 N, white 
ieedles. tn. P* 146—149° (corr.). 

Pentabenzoyldextrose ([»]“ + 25*40° in chloroform) reacts like penta- 

etvldextrose with hydrogen bromide in glacial acetic acid, forming 
'LnoP-bmzoglucoee, C a H 7 0 5 Bz 4 Br, white -needles, m. p. 125—128° 
*' rr ) rjj» + 145*1° in toluene, which interacts with methyl alcohol and 
bier oxide to produce tdrabmzoyl-^-methyli-glmosidefiHL^C^Ofiz 
aliite needles, m. p. 160—162“ (corr.), [ajj + 30 99° in chloroform ; the 
, [ substance is converted into /3-methylglucoside by shaking with 
dcoholic sodium ethoxide. C. S. 


The Glucoside of Leaves of the Pear Tree, its Presence in 
the Leaves oi Different Varieties, its Detection in the Trunk 
and Root. Emile Bourquelot and (Mile.) A. Fichtenholz (Compt. 
retd; 1911, 153, 468—471. Compare Abstr., 1910, i, 273 ; ii, 742).— 
Arbutin has been obtained from the leaves of four new varieties of 
pear tree in addition to those already studied. Probably all varieties 
of firvs contain arbutin. This glucoeide also occurs in the trunks 
and roots of the trees. W. 0. W. 


Bile Pigments. I. Hans Fischer (Zeitsch. physiol. Chem., 1911, 
73, 204 — 239).— Maly’s hydrobilirubin and the urobilin described by 
garrod and Hopkins (Abstr., 1896, i, 712) are shown to be mixtures. 
Hmmopyrrole is not the urobilinogen of the urine ; the urobilin 
prepared from hsemopyrrolo has quite different properties from that of 
mine. 

Bilirubin dissolves to form colloidal solutions in presence of 
taurocholic and glycocholic acids. When reduced by means of 
sodium amalgam, bilirubin forms htmibiliruUn, C 1S H 22 0 S N 2 or 
C„H J0 OjNj, crystallising in short, colourless prisms, which tend 
to become red and belong to the monoclinic system | a : 6 : c = 1*8 : 1 : 0*7 ; 
(S - 1 1 0°20'], m. p. 192° (decomp.). It gives an intense red coloration 
with sodium hydroxide and copper sulphate, forms dyes with diazonium 
salts, and changes on exposure to the air, first to a reddish-orange dye 
aod then to a brown dye with a green surface reflex : these show all 
the urobilin reactions. 

A new biliary acid, lithocholic acid, C J4 H 4( 0 9 is isolated from ox 
gall stones. This crystallises in long prisms, m. p. 184—186° (corr.), 
[«fi> +32*14°; it is tasteless, and crystallises from acetic acid without 
a molecule of the solvent. 

The composition of coprosterol given by Bondzynski and Humnicki 
ie confirmed ; this has m. p. 112—116° fu]J +24*53°. 

Deoxycholic acid was obtained from fjeces in colourless needles, 
®. p. 145°, [a]ff +53*38°. E. F. A) 

Hypericin (Hypericum Red). C. Cernv (Zeitsch. physiol. Chem., 
1911, 73, 371-382. Compare Wolff, Pham. Centr.-h., 1875, 18, 
193). — The flowers of Hypericum perforptum contain a brilliant red 



pigment in addition to a yellow pigment. The ted colouring matter 
has an absorption spectrum very similar to that of bsyhsenioglobiB 
About 1 gram of pigment has now been, isolated from '2470 grams of 
dried flowers having approximately : fhe formula C 16 H I0 O 5 ; ^ 
possibility of it being a flavone dye is suggested. Solutions of 
hypericin in organic solvents are blood-red ; on dilution they become 
somewhat violet, and show a fire-red fluorescence. Measurements har e 
been made of the absorption spectrum under various conditions in 
extension of those of Wolff (loc. cit.). E. F. A. 


Constitution of Divalolactone. Sima M. Lobanitsch (Coots f 
rend., 1911, 153, 390— 392).— Fittig (Abstr., 1890, 286) regard^ 
divalolactone, the product of the action of sodium ethoxide on Valero, 
lactone, as an ether containing two lactonic oxygen atoms. The 
present author believes the third atom of oxygen to be ketonic. and 

, r , CO CH-CO-C.H. 

the substance to have the formula q.qjj M6 .qjj ■ Fittig’s 

divalolactonic acid would then have the constitution 


0H'CHMe-CH 2 -CH(C0 2 H)-COC 4 H.. 

The following observations support these conclusions : Magnesium 
methyl iodide acts on valerolactone, giving fdt-dihydroxy-jj-methjl' 
hexane, b. p. 121°/14 mm., whereas divalolactone does not give the 
analogous diol, but loses water, forming dimethylanhydromlolactm , 
CjjH^O,, b. p. 104 — 105°/13'5 mm. This is a ketono, since on further 
treatment with magnesium methyl iodide, it yields a compound, 
C 18 H 24 0 2 , b. p. 136— 137°/13 mm., whilst the analogous ether, 
2:5: ft-trimethyUelrahydrofuran, b. p. 102 — 103°, does not react with 
the Grignard reagent. On treating divalolactonic acid with methyl 
sulphate and sodium hydroxide, it yields, according to conditions, the 
corresponding methyl ester, b. p. 1 14°/1 3 mm., or divalolactone. 

The 0,11. group in these compounds is under investigation. 

W. 0. W, 


Catalytic Preparation of Substituted Ketohydrofnrans. 
Georges Dupont ( Compt . rend., 1911, 153, 275 — 277. Compare this 
vol„ i, 554). — The conversion of dimethyl-Ar-hexinene-flc-diol into a 
tetrahydrofuran derivative by the catalytic action of mercuric sulphate 
has been extended to other diols of the type 

OH-CRR'-C-C-CRR-OH. 

When R and R' are saturated and of low molecular weight, the 1 change 
is rapid and quantitative, but secondary reactions intervene when the 
radicles are unsaturated, aromatic, or of high molecular weight. 

The following diols are new : Acetylemdiacraldehyde, 

ch 2 :ch:ch(oh)-c:c-ch(oh)-ch:ch s , 

b. ip. 146°/15 mm., D 24 1-0341, 1-5040; acetylenedicrotonaidehyit, 

CHMe:CH-CH(OH)-OiC-CH(OH)-CH:CHMe, m. p. 90-92°; the 
letrairomide has m. p. 137°; acetylenedihovaleraldehyde, 
CH 2 Pr s 'CH(OH)-CiC’CH(OH)-CH 2 PrP, 
b.p. 158— 160°/15 mm., D 2 * 0-92475, n B H614; aalylmedibdyrmt, 
OII-CPr/feiC-CTr./OH, peaily spangles, m. p. 120°. 
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^^■i^^motnyattrahydrofurm h»s b. p. .145°, D !s 0-9894, 
1-4267 ; tt» compound, C,H 6 (80,Hg„0), was isolated as an inter- ' 
n ” . tg profit in its formation. Pinaoone gives a similar compound, t 
o H (80 Hgj0)i when treated with Deniges’ reagent. The new 
^ t e reduces TTehling’s solution, and gives a amicarlazone, m. p. 
ss— 170°. 3-Keto-% :5-dimethyl-2:5-dietliyltetTahydrofuran, b. p. 

„ D 15 0-9317, n D 1-4368, forms a semictvrbazone, m. p. 136 — 138°. 
tr»’(o-2:5- < l&obutyUetrahydrofuran, b. p. 112—114715 mm., D 2 ‘ 
a-adfifi n 1-4385. S-Kito-'2 :2 :5 :54etracthylUtrahydrofuran, h. p. 
,. 0 /jg ™in D - 4 0'9275, n u 1-4486. 3- Kdo- : l : 5-dip&ntamothyUne- 

tttrahydrofurm, C,H 8 < CH 2 >C<_. 0 — >C< OH<> >C 3 H 6 , has b. p. 

, ,,, 1 K 40 /I 8 mm., D - 4 1-0268, n u 1-4904; the semicavbazone has 
1W „ <nJ W. O. W. 


Condensation of p-Dibromobenzene with Xanthone ; Quino- 
rbonium Salts. Lee H. Cone and C. J. West (/. Amer. Chem. 
Soc 1911, 33> 1538 — 1548). — By the action of xanthone on the 
products resulting from dibromobenzene and magnesium, p -phenylene- 

iixanthtnol, ( 0 <c*h‘> C ' OH ) 2 C « H4 ' is formed in addition toj>-bromo- 
phenylxanthenol (Gomberg and Cone, Abstr., 1909, i, 55; 1910, 
j 869), This U the simplest member of a new series of xanthenols 
with two reactive nuclei ; with hydrochloric acid a coloured diacid 
chloride and a colourless normal dichloride are formed. The 
influence of the bridge oxygen is brought to light by a comparison 
with tetraphenylp-xylylene glycol, OH-CPh 2 -C 0 H 4 -CPlyOH (Thiele 
and Balhorn, Abstr., 1904, i, 491). 

This glycol gives with hydrogen bromide in acetic acid solution a 
colourless bromide, which with metallic silver or copper yields a 
quinonoid orange-coloured hydrocarbon, tetraphenyl-p-xylylene, which 
is not at all an analogue of triphenylmethyl. 

p-Phenylenedixanthenol gives with hydrogen chloride a coloured 
dihydrochloride, from which a colourless simple chloride can be 
prepared. Silver removes the chlorine from this chloride, forming an 
unsaturated hydrocarbon, which is a true isologue of triphenylmethyl. 
A colourless bromide could not bo obtained. 

p - Phcnylenedixanthenol forms colourless crystals, m. p. 176 177 . 
The chloride’hydrochloride is a bright red, crystalline powder; on 
heating a suspension in benzene, hydrogen chloride is evolved and a 

clear, colourless solution of the chloride, C 6 H 4 C ^ 2 ’ 


remains. This darkens at 210°, m. p. 259 — 260°. It forms a number 
of salts characterised by their great insolubility and high melting 
points. The ferrichloride forms orange-red crystals ; the zmcichloride 
is somewhat darker in colour ; the stannichloride separates in finely 
divided orange crystals ; the mercurichloride gives dull red crystals ; 
the perbromide forms yellow crystals ; the periodide is a dark brown, 
nearly black, powder ; the perchlorate separates in fine reddish- 
yellow crystals, and the hydrogen sulphate is a crystalline powder. 



H ^ro^?p^r^^^^(innexed f orai ^v 

'is obtained itf reddi^h-bifowi^ crystals • tj 
#\sBl bromide, is a red solid, and has not been 

0 I^BrjHBr obtained in ^colourless form. • 

‘V-U * The following salts of p-bromopbenyi 

1 -.- £ y xanthenol are described ; ferrichl^ 

64 orange-yellow needles, m. p. 218° ; 

■" y^A chloride doable salt, large, shimm 0r j n 

p s H 4 <rl l/H dark orange plates, m. p. 235°; s(an £ 

x \/^'Br,RBr chloride, dark yellow crystals, m. p. , 
•I ‘ 'tnercttricldoridc, light orange-yellow crystal* 

which turn Wight yellow at 160°, soften at 250°, m. p. 257 u ^ a 
dark liquid. The perbromide of the chloride forms fine glistening 
light orange needles, m. p. 201 — 202°; the periodide appears in (j ar ^ 
purple, shining needles, m. p. 188°. The hydrogen sulphate crystal, 
lises in large plates, which are brown in transmitted light, and have 
a green metallic lustre in reflected light, m. p. 77 — 78°. 

^■Bromophenylquinoxanthenol bromide hydrobroraide (annexed formula), 
prepared by the addition of acetyl bromide to a solution of the 
.v xanthenol, forms very hygroscopic 


" ^c=A 


„C(C„U 4 Bi^ 


-V^Br.HBr 


dark orange-red crystals. Jj 
loses hydrogen bromide, fora™ 

7 7 7 t jI ... .1 1 .7® 


f-bminopltenylxanlhenol 


Ci 4 H l4 OBr s , which is colourless. 

The zincibromide separates in bright red crystals, m. p. 260" to i 
dark red liquid ; the mercuribromide yields yellow crystals, to, p, 
247 —248° to a dark red liquid. The bromide perbromide is obtained 
as orange crystals, m. p. 188° ; the bromide periodide forms deep purple, 
lustrous crystals, m. p. 211 — 212° to a dark purple liquid. 

E. F. A. i 


5 - Methyitbiophen - 2 - aldehyde. E. Grishkbwitsch - Trochi- 
mowsky (t /. Bites. Phys. Chem. Soc 1911, 43, 803 — 806. Compare 
this vol., i, 481). — In ethereal solution, 2-iodo-5-methyltbiophen 
readily reacts with magnesium, forming the corresponding iodo- 
magnesium derivative, which, when treated with ethyl orthoformatp, 

yields the acetal, n ° ^>C*CH(OEt) 2 , as a colourless, viscous liquid 

with a pleasant fruity odour, b. p. 236 5 — 238°/7 47 mm., 1 *0388. 

,< 5 * * * * * 1-48953. 

OH CMe^ 

- 5 -Methyltkiophen ■ 2-aldehyde, i TT . n . ntTA A>S, obtained by hydro- 
OH.O(OriU) 

lysing the acetal with hydrochloric acid in a current of carbon dioxide, is 
a colourless, refractive liquid with an odour of bitter almonds, 
b. p. 218—219-5°/749 mm., D 4 il 1T698, »5 1*58166. Its pW- 
hydrasone , C 12 H 12 N 2 S, forms faintly yellow needles, m. p. 116 H7 . 

An ethereal solution of the aldehyde saturated with ammonia 
in the cold gradually deposits the hydramide , (C 4 H 2 SMe*CH.) 8 N 2 , w 
rosettes of colourless needles, m. p. 124*5 — 125*5° ; the hydramide is 
decomposed into its components when gently heated with dilue 
mineral acid. 


oPiSjc'CHKMtSlki ' 


The aotiun ^.^Stfion''diorid# on the abotei iddo-m»gnesium cofaplex 
ives 5-methyttbio|)hfin.-2-Oftrboxylic acid in almost quantitative 
yield. T. H. ¥. 

Synthesis of Berberine. Ame Pictet and Alphonse Gams 
ICompt . mid; 19U. 153. 386 — 388; Bcr., 1911, 44, 2480 — 2485. 
Compare this vol„ i, 483).— The complete synthesis of berberine has 
d0V * been accomplished in the following steps. Homopiperonylamine 
mndenses with homoveratroyl chloride to give komoveratroylhomo- 
piptronylcimino, CH J .0 5 .C s H s -CHj-CH ! -NH i C0 , CH a -C 6 H,(0Me) sl 
tog needles, m. p. 136°. This loses 1 II,/) when boiled with phosphoric 
oxide in xylene solution, and forms the misaturated compound, m. p. 
-70° (1). 

OH, CH, 


68 


c H 'XA/ 

C-CH. 


™,<gl | 


CH, 


(I.) 




yNH OMe 

CH-CHi,/ 

(II.) 


■OMe. 


Induction of this tertiary base with tin and hydrochloric acid leads) 
fco the formation of v&’atrylnorhydrohydrastinine, slender needles, m. p. 
208—210° (II). A methylene group is introduced between the 
imino-group and the veratryl ring by condensing the product with 
pjethylal in presence of hydrochloric acid. The tetrahydroberberine 
bo obtained is identical with that prepared by Perkin from natural 
berberine, and yields this substance when treated with oxidising, 
agents. W. 0. W. 


I The Alkaloids of the Toadstool and “ Artificial " Muscarine. 
I Honda (itrcA. expt Path. Pharm., 1911, 05, 454— 466).— A method 
\& described by which muscarine can be obtained from toadstools and 
freed from the choline also invariably present. In addition to these 
two substances, two other alkaloids were also isolated, and named 
ii- and ft-mykeloeine. The quantities obtained were too small for 
taalysis. 

The muscarine thus isolated has the same physiological action 
as “ artificial M muscarine .obtained by the oxidation of choline 
platin i chloride . E. J. R. ' 


[ Cyclic Ammonium Bases. Herman Decker and Adolf Kauf- 
hANN(/. pr . Chrnn 1911, [ii], 84, 219— 246).— The first part of this 
paper is mainly a review of previous work on the constitution of the 
b-ammonium bases. This is followed by a discussion of the subjects 
enumerated below. 

I (I) Constitution of the Carbinol Bases . — The author criticises the 
pew that the ^-ammonium bases have an aldehydic or ketohic 
Structure, The formation of anhydrides of the carbinol bases 
observed .by Kaufmann and Striibin (this vol., i, 321) furnishes no 
evidence in support of the, aldehydic structure. Reference is made to 
be formation of symmetrical ethers of carbinol bases of other classes, 



*nAfif p%pmSm of 

aW.-tOj.H^O, m. p. 246°, is described •* . ■ 

(II) Constitution of the Cyanines— U this section 


-j „ r author 

oiscueses thd constitution of the cyanide dyes, and explains the 
m ach<mi»ro of the reactions by which they are formed. 

(Ill) The Negative Properties of the Nitrogen Atom m Aromui. 
.Kings .— The substitution processes occurring in heterocyclic rings are 
-readily explicable on the assumption that the nitrogen atom exercises 
an orientating influence, similar to that of a strongly negative group, 
such as the nitro-group. The mobility of the atoms or groups i„ th e 
2- or 4-position of the pyridine ring is referred by the author to th e 
same negative property of the nitrogen atom. 

% (IV) Constitution of the apoCyanines .—' The negativemfluencereferred 
'to in the preceding section is the factor which determines the formation 
of the apocyanines. Owing to this negative property of _ the nitrogen 
atom, the hydrogen occupying the 2-position in the quinoline mot 
> oule is very reactive, and condensation, therefore, readily takes pla^ 

• i Q this, position. Kaufmann and Striibin’s (this yol., i, 328) assump. 
tion that 1 : 2 -dihydroquinoline is an intermediate product in the 
formation of the apocyanine dyes thus becomes unnecessary 

(V) The Aldehydic Function of Carbinol Bases— In this section 
attention is drawn to the great similarity in the reactions of aldehyde* 
and carbinol bases, and to the remarkable activity of the hydroijl 

^ (VI) The Cause of the Aldehydic Function of Carbinol. Aoms.-A 
-comparison of tbo formula of the aldehyde-ammonias (I) and the 
I ^-ammonium bases (II) at once reveals the fact that these compound!. 
’ "are similarly constituted : 


r ‘ ch <oh 2 ’ 


■u<" 


( 1 .) ( 11 .) 

It is to this similarity of structure that the remarkable rcsembUna 
in the reactions of aldehydes and i)i-amniomum bases is due. r. h, 

The Splitting of the Pyrrplidine Ring by Bsoterii 
Dakkwaut Ackermans ( Zeitsch . Biol., 1911, 57, 104—111). * Proll,, i 
obtained by the hydrolysis of gelatin with baryta according to iiscto 
and Boehner’s method, was acted on by a mixed culture of putrefaction 
bacteria in a culture solution containing Witte’s peptone and dextm 
The solution was kept slightly alkaline. If the tecompositio 
proceeded in the manner usual for amino-acids, pyrrolidine i « 
be formed, but this substance could not be detected ; instead, the tin 
was broken and 8-aminovaleric acid was formed by the addittond 
two atoms of hydrogen. Arginine is also decomposed by b»« 
. with formation of the same acid. 

The Reactivity of the fl-Unsubstituted Pyrrole 
W Konio (/. pr.Chem., 1911, [it], 84, 194-219).-The reactant 
^substituted indole and pyrrole derivatives are “ m P are * 
those of primary amines and of compounds containing 
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ethrleno group. It is shown that there is a remarkable resemblance 
“ (jjj, chemical behaviour of these three groupB. 
m Guided bj (his similarity, the author attempted to prepare 2-methyl- 
• dole- 3 -aldoxime by heating a methyl-alcoholic solution of 2-methyl- 
!Vj 0 with mercury fulminate and hydrochloric acid, but obtained, 
•°stead of the aldoxime, the mercurichloride of a red dye, which 
'°oved to be identical with that prepared by Ellinger and Flamand 
(this vol., i, 329) I r<,m 2-methylindole-3-aldehyde and dilute sulphuric 
acid From the analysis of numerous salts, and from quantitative 
experiments on the formation of the perchlorate and mercurichloride, 
as well as from many other considerations, the author conclusively 
proves that the dye base has the composition C, 9 H lfi N 2 , and not 
0 H, N s , as stated by Ellinger and Flamand. When heated with 
pheDjlhydrazine, it yields 2-methylindole and 2-methylindole-3- 

aldehydepheriylltydrazcme , ‘^C-CHlN-NHPh, which crystal- 

lises in lustrous, colourless needles, m. p. 201°. Both this reaction 
and the similar decomposition by hydrolysis into 2-metbylindole and 
2 -methylindole-S-aldehyde are iu agreement with the formula, 

NH<^j*^C- 0H:C<^^^N, proposed by the author. 

The dyes are therefore derivatives of 3 indyl-3-indolidenemethane, 
and not of tri-indylmethane, as supposed by Ellinger and Flamand. 

The mercurichloride, C ls >H 17 N 2 CI,HgClj, crystallises with one 
moleculo of methyl alcohol in large, apparently rhombic .plates with 
a green lustre, m. p. 197°; these lose their methyl alcohol at 120°, 
and are transformed into red needles having a violet lustre. The 
mrcuribromiiU, prepared from 2-methylimlole, mercury fulminate, 
and hydrobromic acid, forms brownish red crystals, also containing 
one molecule of methyl alcohol, m. p. 193°. 

Similar mercurihalides have been obtained from 2 : 5-di.methyl- 
indole and 2-phenyl-5-methylpyrrolo. 

2-Methylindole-Z-aldoxime, C I0 H 10 ON 2 , prepared by beating the 
aldehyde with hydrozylamine hydrochloride and pyridine, crystallises 
in long, colourless needles, m, p. 154°. When boiled with acids, it is 
ilowly converted into the above-mentioned dye; the transformation 
takes place much more readily in the presence of mercuric chloride. 

The salts of the dye are best prepared by the addition of a slight 
sxeess of the requisite acid to 2-methylindole-3-aldehyde dissolved iu 
six to eight times its weight of alcohol. The hydrochloride, 

C 19 H 16 N 2 ,HC1, 

m. p. 248°; the hydrobromide, m. p. 218°; the kydriodide , m. p. 
228 — 230°, and the pei'cfilorate, CjgHjgN.^HClO^ m. p. 248° (decomp.), 

crystallise in red or brownish-red needles containing one molecule 
rf methyl alcohol ; the sulphate, m. p. 215° with previous sintering, 
las the composition C 19 H 16 N 2 ,H 2 S0 4 (compare Ellinger and Flamand, 
oc,cit.). 

A general method for the preparation of the dyes of the 3-indyl-3- 
udolidenemethane series is described. Ethyl orthoformate (1 mol.) 
md indole or its derivatives (2 mols.) are dissolved in the smallest 
possible quantity of alcohol and treated with the calculated amount 
VOL. 0. i 3 l 
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of th« acid, the salt of which is required. The-Tollowing compounds 
were prepared in this manner ; the perchlor&te of the dye from 
indole (3-indyl-3-indolidenemethane), 

nh<£^>C'Oh:c<£* c ^>n,hcio v 

crystallising in ruby-red needles with a green lustre, m, p. 276°; the 
corresponding sulphate (compare Ellinger and Flamand, Abstr., 1909, 
i, 846), and the perchlorate, CjjHjjNj, HC 10„ from 2 : 5-dimethyl, 
indole ; the latter compound crystallises with one molecule of alcohol 
in long, bright red needles, which lose their alcohol at 120°, and have 
m, p. 245°. 

Similar salts have been prepared from 1-alkylmdoles, 2-phenyl-5_ 
■methylpyrrole, and 3-methylindole. 

The dyes of this series are also obtained in small yield by the 
action of hydrocyanic acid and hydrogen chloride on indole and its 
derivatives in the presence of aluminium chloride. F. B. 

p-Hydroxybenzylamine. Marc Tiffeneau (Bull. Soc. chim., 1911, 
[iv], 9, 819—824. Compare this vol., i, 778).— The author has 
undertaken the investigation of this phenolic base and of certain ol 
its homologues in view of their close connexion with hordenine, and 
analogous substances, of marked physiological activity (compart 
Barger, Trans., 1909 , 95, 1123, 2193, and Barger and Walpole, ibid., 

p. 1720). ... 

p-Hydroxybenzylamine, prepared from anisylamine by the action of 
hjdriodic acid, was used in the form of the hydrochloride, m, p. 195"; 
the hydriodide melts at 1 98—200°. 

2-p-Melhoxybenayl-l : 3-dihydroisoindole, 

CoH^N-C^W-OMe, 

m. p. 83°, obtained by von Braun’s method (Abstr., 1910, i, 506) from 
o-xylylene bromide and anisylamine, crystallises in needles, and is very 
soluble in alcohol ; the hydrobromide, m. p. 234°, crystallises in spangles, 
and the methiodide has m. p. 1 83°. When boiled with acetic anhydride, 

anisyl acetate and 2-acetyl\ : 3-dihydxohoindole, C 6 H ( < t , H *>NAc ( 

m. p. 77°, b. p. 180 200°/15 mm., are formed. The latter crystallises 

in needles from boiling light petroleum. T- A. H. 


Hydrazones, Roberto Oiusa and L. Yecchiotti (Alti & deaid. 
Limti, 1911, [vj, 20, i, 803—807. Compare Abstr., 1910, l, 196)- 

4Che p-nitrophenylliydrazones of benzaldehyde, and o-, m-, and p-nitro- 
benzaldehyde exhibit chromoisomerism similar to that previously 
discussed. The p-nitropheuylhydrazone of anisaldehyde however, 
was not obtained in two modifications. Benzaldehyde-y-mtropheny - 

hydrazone (compare Hyde, Abstr., 1899, i, 688) when recrystalW 
from alcohol forms orange needles, ro. p. 195 196 ■ Y J 
cipitated from warm alcohol with water, it is transformed in y 
scales, m. p. 195°. If, however, the precipitation at effected 
cold, a red form is obtained in needles or scales, which become y 
at 140° and melt at 194°. The yellow variety can be transform* 
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the other by recfystaUjsatioa from formamide, from whiuh solvent only • 
the red form, is deposited. The red and yellow modifications thus - 
appear to bie distinct, whilst the grange-coloured products, which can 
to prepared by the action of various solvents, represent one or more 
mixtures,' combidations, or solid solutions of these two. 

0 Nitrobenzaldebyde-p-nitrophenylhydrazone when recrystallised 
from glacial acetic acid forms orange-red needles, which become red at 
190 °, and melt at 250 — 251°. By precipitation with water from 
alcohol, it is converted into an orange-yellow modification, m. p. 
250—251°. 

Pt-Nitrobenzaldehyde-p-nitrophenylhydrazone (Hyde, loc. dt.) 
crystallises from acetic acid in orange-red crystals, m. p. 250—251°, 
which, by precipitation with water from alcohol, are converted into-, 
the yellow form, m. p. 248°. This form when heated to 130° acquires 
an increasing red tint, but regains its original colour on cooling 
(thermochromism). 

p-Nitrobenzaldehyde-p-nitrophenylhydrazorie (Hyde, loc. cit.) crystal- 
lises from glacial acetic aeid in brick-red scales, m. p. 247°. * From 
alcohol an orange-yellow form, m. p. 245°, is obtained. 

imsiddehyic-^-nilTophmylhydruzom forms small, reddish-violet 
needles, m. p. 160°; only one modification could be isolated, but the 
addition of water to its solution in acetone gives a yellow precipitate 
which becomes red immediately. R. V. S. 


Isomeric Hydrazonea of DitMocarbonic Esters. Max Busch 
aad HcaMAKN Ream (J. pr. Cliem., 1911, [ii], 84, 293—304). — IK 
has been shown previously (Abstr., 1901, i, 430) that the phenyl- 
hydrazones of unsymmetrical esters of dithiocarbonic acid exist in two 
RS-C-SR'- , RS-C-SR’ 

stereoisomenc forms, y. NHph aod NH Ph'fi ’ whlch arpear 

to be equally, stable. In extending the investigation to the yj-tolyl- 
hydrazones and y?-bromophenylhydrazones, the authors have met with 
a marked difference in the stability of the isomeride?. Thu«, of the 
isomeric y*-tolylhydrazones of methyl p-nitrobenzyl dithiocarbouate, 
the more fusible modification is the less stable form, and is completely 
transformed at 100 ° into the less fusible, stable isomeride. 

The isomeric hydrazonea described below were prepared by 
successively introducing two different groups into p-tolyldithio 
carbazinic acid or p-bromophenyldithiocarbazinic acid by the action of 
alkyl or aryl halides on the potassium salts of the acids, or of their 
esters in aqueous alcoholic solution, at the ordinary temperature, the 
different modifications being produced by varying the order of 
introduction of the groups R' and R" : 

NHR-NH*CS 2 H NHR-NH-CS 2 R' — > NHR*;n:C(SR’)-SR''. 

The isomerides are distinguished by naming the two groups in the 
order in which they are introduced. It is assumed that the group 
first introduced and the hydrazine residue occupy the anti-position?. 

The phenylhydrazone of benzyl o -nilrobenzyl dithiocarbonate, 
p7H 7 , S < 0(S , CH 2 , C 6 H 4 *NO 2 )IN , NHPh > prepared from o-nitrobenzyl 
chloride and benzyl pheDyldithioearbazinate, crystallises in clusters 
°f red needles, m. p, 67°. The isomeric o-nitrobenzyl benzyl rlilhiothio- 
JOL. c. i. 3 m 
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pdrbmdteMiylhydrazone, prepared from benzyLcnionde and o-oitro. 
ibenzyl pnenyldithiocarbazmate, forms lustrous, light red columns 
■fflr. p. 88°. Both forms have the same solubility, and, when heated 
‘separately at 100°, are converted into a rnixturexoneisting of the two 
isomerides in equal proportions. 

The interaction of p-nitrobenzyl chloride and potassium p-tolyldithio- 
carbazinate yields ^-nitrobenzyl p - tolyldithiocarbazinate , 
it CjH^NH-NH-CSa-CHa-CfiH^NOg, 

prhich crystallises in stout, yellow needles, m. p. 127°, together with 
the v- tolylhydrazone of di-p-nitrobenzyl ditkiocarbonate, 

f C 7 H 7 , NH , N:C(S*CH 2 , C 0 H 4 , NO 2 ) 2 ; 

? the latter compound forms lustrous, red, pointed needles, m. p. H(>° 
y o-Nitrobenzyl p -tolylditkiocarbonate, prepared in a similar manner to 
the preceding p-nitro-compouud, crystallises in yellow needles, m. p, 
147°, which become green when kept. It is accompanied by dt-o-miro- 
benzyl ditkiocarbonate p -tolylhydrazone, crystallising in very slender, 
felted, golden-yellow needles, m. p. 134°. 

Methyl p -nitrobenzyl ditkiocarbonate p -tolylhydrazone, 

£ SMe-C(S-CH 2 -0 6 H 4 -N0 2 }:N-NH*C 7 H 7 , 

• prepared from methyl ^-tolyldithiocarbazinate and p-nitrobenzyl 
chloride, forms lustrous, garnet-red, pointed needles, m. p. 115°; the 
isomeric p -nitrobenzyl methyl ditkiocarbonate ^tolylhydrazone, prepared 
by methylating p-nitrobenzyl p-tolyldithiocarbazinate, crystallises in 
tufts of glassy, golden-yellow needles, m. p. 57°. The former isomeride 
is the stable form, and remains unchanged when heated above its 
,m. p. 

w* Ethyl p- nitrobenzyl ditkiocarbonate p -tolylhydrazone, C 17 H 19 0 2 N 3 S 1 , 
crystallises in lustrous, red leaflets, m. p. 70° ; the isomeride is a 
red oil. 

The p -tolylhydrazone of benzyl p -nitrobenzyl ditkiocarbonate, 
N0 2 *C rt H 4 ‘CH 2 -S-0(S-C 7 H 7 ):N*NH-C 7 H 7 , 
prepared from p-nitrobenzyl chloride and benzyl p-tolyldithiocarb- 
azinate, is identical with the hydrazone obtained by the interaction 
of benzyl chloride and p-nitrobenzyl p-tolyldithiocarbazinate ; it crys- 
tallises in tufts of red needles or garnet-rod, quadrilateral plates, m. p. 
119°. _ 

o-Nitrobenzyl p -nitrobenzyl ditkiocarbonate p -tolylhydrazone, 

c 7 h 7 -nh-n:c(S-ch 2 -c 6 h 4 -no 2 ) 2 , 

forms slender, orange needles, m. p. 124° ; the isomride, light rd 
/"columns, m. p. 80°. 

10- Nitrobenzyl p-bromophenyldukiocarbazinate, 

H C 6 H 4 Br-NH*NH-CS 2 -CH 2 ‘C 6 H 4 -N0 2 , 

crystallises in long, transparent, light yellow needles, m. p. 135—136°; 
it is obtained together with the p-bromophenylhydrazone of dt-p-A&w- 
benzyl ditkiocarbonate, C fi H 4 Br , NH , NiC(S‘CH 2 'C 6 H 4 , N0 2 )2i ^ which 
forms lustrous, red needles, m. p. 132°, by the interaction of 

p-niffobenzyl chloride and potassium p-bromophenyldithiocarbazinate. 
k frhfifrobenzyl p -bromopkenyldithiocarbazinate, prepared in a similar 
naSafWr, , crystallises in slender, white needles, m. p. 156 — 157°; the 

^^^^mpan y ing di-o-nitrobenzyl ditkiocarbonate p -bromopkenyihydrazoM 
SKSilllakr . felted, light red needles, m. p. 119°. 



The ot methyl p-nitrobenzyl ditkiocarbonak 

, (O s ’O 6 H i - CQj*0'6{SMe).N'NH'O 6 H 4 Br, could only be obtained in 
ms form i’it crystallises in winder, monoclinic prisms, ealpped with 
jiaodomes or pyramids, and has m. p. 119° or 120-121°, according to 
is method of preparation. 

o-lfitrobmzyl p-nifrobemyl dithiocarhonate pbromophenylhydrazone, 
j-H^Oj^BrSj, crystallises in clusters of small, stout, golden-yellow 
aeedles, m. p- 113—114°; the isomeride forms felted, orange-red 
jcodles, m. p. 107°. When fused for some time, each modification 
fields a mixture of the two isomerides in approximately equal 

proportions. 

; The bmzoylphenylhydrazone of methyl ethyl dithiocarhonate 

! SMe*C(SEt):N*NPliBz, 

irepared from methyl benzoylphenyldithiocarbazinate and ethyl 
dido, crystallises from alcohol in colourless, transparent columns, 
». p. 93°, and from light petroleum in pointed needles, m. p. 94°. The 
lomeric ethyl methyl dithiocarhonate benzoylphenylhydrazone, obtained 
mm ethyl benzoylphenyldithiocarbazinate and methyl iodide, separates 
roin alcohol in stout, white needles, m. p. 83—84°, and from light 
etroleum in hard needles of a diamond lustre, m. p. 85 — 86°. 

’ F. B. 

HydantoinB. IV. Reduction of Aldehyde Condensation 
’roducts of 2-Thio-l-phenylhydantoin. Tbeat B. Joiinsox and ' 
Ih*bi,es A. Bkautlkcht ( J . Amer. Chen i. Soc., 1911, 33, 1531—1538). 
-Wheeler and Hoffmann (this vol., i, 498) have shown that on con- 
rasatiou of hydautoin with aldehydes, unsaturated compounds are 
irmed, which when warmed with hydriodic acid are reduced at the 
ruble bond and transformed quantitatively into alkyl-hydantoins. 
beae are hydrolysed by acids or alkalis to the corresponding 
amino-acids. 

2-Thio-l-phenylhydantoin likewise condenses with aldehydes, but its 
Briratives are not reduced at the double bond by hydriodic acid. Zinc 
jat and acetic acid, or ammoniacal ferrous sulphate, were also ineffec- 
?e, but sodium amalgam effected a quantitative transformation into 
16 alkylthiohydantoine. These compounds could not be hydrolysed 
P sodium or barium hydroxides to a-amino-acids. 
2-Thio-l-phenyl-4-benzylidenehydantoin is attacked by chlorine and * 
■online in glacial acetic acid solution. 2-Thio- 1 -phenyl-i-a-chloro- 

COC'CClPh 

nzylidenehydantoirij NPh<^ Y. , crystallises n colourless 
Co - iN xi 

isms, m. p. 236 — 237°. The corresponding a-bromobenzylidene 

mpound separates in yellow plates, m. p. 211°. 

On reduction of 2-thio-l-phenyl-4-benzylidenehydantoin with sodium 
nalgam, the same 2-thio-l-phenyI-4-benzylhydantoin is obtained as is 
'tamed by the interaction of phenyllhiocarbatnide and phenylalanine 
'rautlecht). 

0a alkylation of this with ethyl bromide in presence of sodium 
.°j e > 2 ethylthiol - 1 -ph&nyl-i-benzyl/iydantoiit is formed as an oil, 
llc i „ n Rested with hydrochloric acid is converted into 1-phenyl- 

puzylhydantoin. 

3 m;-2 



i..$14 ABSTHACTS OF CfflUlICAl PAPH5S.; 

, • . Nl'h’CO. 

'' 2 - ThuA-phenylhyiantoin- i-ylyoxylic acid, 

prepared by the interaction of ethyl oxalate and 2-tKio- 1 -phenyl, 
hydantoin, crystallises in pale yellow needles, m. p.. 240° (decomp.). 

%-Thio-l-phtnyl-i-p-meiJioxybmzylhyianloin crystallises in slender 
colourless prisms, in. p. 171“ 

i-Thio-X-phnyl-i-pipermylhyiantoin, 

gX C H> GH,CH2 ’ W ° !:CH * 

is obtained in straw-coloured needles, m. p. 172 — 173°. E. F, A. 

Compound of Antipyrine with Ferric Chloride, obtained 
with Ferrous Chloride. Charles Astre and J, Vidal (hidl. ,s'oe. 
chim., 1911, [iv], 9, 836—839. Compare this vol.,i, 399). — A solution 
of ferrous chlorido to which antipyrine dissolved in hydrochloric acid 
has been added develops a gooseberry-red coloration, and on evapoa- 
tion and treatment of the syrupy residue with ether, deposits yellowish- 
ereen crystals of a substance having the formula 
(C u H 12 ON 2 ) 9 ,FeCl s ,9HCl. 

This becomes pasty at 121—122°, and dissolves in water, forming i 
gooseberry-red solution, which becomes yellowish-green on addition of 
an acid, or enough alkali to neutralise it. The solution gives the 
usual reactions of ferric iron, antipyrine, and chlorides. The 
ferric iron is reduced to the ferrous state by sodium nitrite, 
hydrogen sulphide, or sulphur dioxide, but not by zinc and acetic acid 
The compound is quite distinct from that with ferric chloride, calM 
ferripyrine, described by Schuyten (Abstr., 1896, i, 575). 


Formation of 1- Nitroso-5- methyl-3- pyrazolidone from 
Crotonoylhydrazide. Ernst Muckermann {J.pr. Chern.* 1911, [ii], 
84, 278—292. Compare this vol., i, 682). — Crotonoylkyinti^ 
CHMelCH-CO-NH-NH,, is obtained as a viscid liquid by the inter- 
action of ethyl crotonate and hydrazine hydrate in alcoholic solution, 
It possesses the usual reducing properties, and forms a hyirmtiwA, 
crystallising in snow-white needles, m. p. 173° (decomp.). Vfhn 
treated with beDzaldehyde it yields a Umylidenz derivative, 
CHMeiCH-CO-NH-NiCHPh, 

m. p. 72°; the o-hydroxybmzylidene derivative, C u H, s OjNj, has m. p 
190°; the p-methoxybsnzylidene derivative, CjgH^OjMj, crystallises u 
yellowish-white needles, m. p. 99". , 

CrolonqyUcmicarbazidc, (MI. Me. 01 1 ‘CO* FI H-ixll'CO’-NTfj pmp 
by the iJteraction of crotonoylhydrazide hydrochloride and potassmn 
cyanate in aqueous solution, crystallises in stout prisms, m. p. 

When treated with sodium nitrite, the hydrazide hydrochloride 
converted into X-nitroso-5-methyl-S-pyrazolidone. This cr J s ‘ 
lustrous, white leaflets, m. p. 131°, and 0 C 

with ferric chloride; the ammonium salt, O,,H ]0 U s « 4 , tjuj > 
radiating needles, m. p. 144° (decomp.); the silver salt, W’VVij 
■IrvSb. l ustrous, silky needles, m. p. 148-149° (decomp.) ; the c# 
^yra5m,H,O r N^2H.O. Stout, dark blue, monoclmic P» 
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a . J : c=l'29:f^® , 85; ’i^p0i°30'] (Beder). The ammonium salt. 
orm8 with picric, arid a compound, C ( H lr O s X ( ,C e H 3 0,N 3 , which 
—Tallises with one molecule of ethyl alcohol in lustrous, golden- 
Jlow, monoclinic columns, m. p. 162—164°. 
\_lf\trmo-3-methyl-2-ethyl-Z-pyrazoUdom, C 6 H n 0 2 N B , obtained by 
,be action of ethyl iodide on the above-mentioned silver salt, separates 
'row ether in colourless, monoclinic plates, m. p. 83°. 

When l-nitroso-5-methyl-3-pyrazolidone is treated with bromine in 
[lacial acetic acid solution below 10 °, it yields i-bromo-3-w.tkyl- 
pyrazolone, C,H 5 ON. 2 Br, which crystallises in colourless, hexagonal 
jktelets, m. p. 182°, and may also be obtained by brominating 
j. me thylpyrazolone (Curtius and Jay, Abstr., 1889, 393). The inter- 
U!tion of l-nitroso-5-methyl-3-pyrazolidone and excess of bromine in 
(lacial acetic acid solution yields 4 : i-dibromo-3-mlhyl-5 pyrazolone, 
l ( H 4 ON 2 Br 2 . This crystallises in short, monoclinic columns, m. p. 
[32°, and may also he prepared by brominating 3-methylpyrazolone 
compare Rothenburg, Abstr., 1895, i, 686 ). The compound described 
,y Rothenburg as 4 : 4-dibromo-3-methylpyrazolone of m. p. 182° is 
jrobably identical with the above-mentioned 4-bromo-3-methyl- 
jyrazolone. F. B. 

Hydroxyindazoles. V. Constitution. Paul Fkeundleb (Bull. 
Joe. cfe’m.i 1911, [iv], 9, 778 — 784. Compare this vol., i, 577, 753). -a. 
further proof is given of the constitution of the chlorinated liydroxy- 
ndazoles obtained from substituted benzeneazo-o-benzoic acids. The 
iresenceof an indazole nucleus is shown by the fact that 5 : 7 -dichloro- 
S.hydroxy-2-pbenylindazole yields, on treatment with phospboruB - 
jentachloride in the presence of phosphoryl chloride, 3:5: T-lrichloro- 
IpUnylindazole, needles, in. p. 172-5°. This substance can also 
je obtained by direct chlorination of 2 -phenylindazoIe of known 
xmstitution. 

The position of the hydroxyl group is shown in that on oxidation 
if the hydroxyindazole by moderate oxidisiDg agents it is trans- 
ormed into 2-benzeneazo-3 \5-dichlorabnizoic acid, N 2 Ph , C 6 H 2 CI 2 ‘C0 2 H, 
■od prisms, m. p. 142-5 — 143°, which is also obtained by the oxidation 
if the above-mentioued trichloro-compound. On reduction, it yields 
iniline and 3 : 5-dichloroanthranilic acid, thus proving the position of 
ho chlorine atoms. 

Further, the hydroxyindazole yields a benzoyl derivative, long 
isedles, m. p. 203'5 — 204°, and a methyl ether, tabular prisms, m. p. 
44—144-5°, w. G. 

Crystallographical Examination of Inactive Ornithine 
4onopicrate. P. Reiner (Zeitsch. physiol. Chem., 1911, 73, 
92 193). — The triclinic crystals of di-ornithine monopicrate, m. p. 
70° (compare Kossel and Weiss, Abstr., 1910, ii, 909), have 
: 6 : e = 0-6962 : 1 :0-6301j a = 93°10’, ^ = 100°55', y = 81°19'. 

E. F. A. 

Extractives of Muscles. XII. Constitution of Carnosine. 
Vunima von Gulkwitsch (Zeitsch. physiol. Chem., 1911, 73, 
4—446. Compare Skwarzoff, Abstr., 1910, ii, 879). — The author 
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carhosme by banum hydroxide — *"'* “ 
C,H 7 OjN, probably alanine. 

* It ia now established that three-quarters ot the ciuiiosihe-njtnKt' 
belong to histidine and the rest to a substance which i« no , 
di-o-alanine, but is proved to be yS-alauine, m. p. 230 — 232°. Oaruosin, 
is accordingly /3-alanylhistidine or histidyl-yS-alanine, and may 
been derived from asparagyl histidine or histidyl-lysine by the lossof 
;an amino-group and elimination of a carbon atom, so that the j8-ala 0 yi 
residue is formed, E. F. A, ■ 

N- Amino -heterocyolio Compounds. III. Properties 0 ( 
a-Aoylhydrazines, lAmino-2: 5-diphenyl-l : 3 : 4-triazole, and- 
l-Amino-2 : 5-dibenzyl- 1 : 3 : 4-triazole. Haktwio Fkanzes acj y j 
Keaft (/. pr. Chm., 1911, [ii], 84, 122 — 139. Compare Frr,-^. 
and Scheuermann, Abstr., 1908, i, 293), — The reactions previously- 
described {loc. cit.) as characteristic of <M.-ssc.-hydrazines are a|„; 
given by n-acylhydrazines, with the exception of the reaction wit^ 
pyruvic acid. When n-acetyl- or a-bemoyl-phenylhydrazine is boiled 
with alcohol and precipitated mercuric oxide, the latter rapidly turns 
black, and dark-coloured oily products are obtained when the alcoholic 
solutions are evaporated. It has not been settled whether tetrazonsg- 
jtre formed as intermediate products. a-AcetylphenylhJdminetor* 
a quaternary nitrogen derivative, namely, the ethiodiie, 
NHyNEtPhAcT, 

when heated with ethyl iodide at 100° for several hours; tki|i 
crystallises from alcohol, and has m. p. 201°. a-Benzoylpbenyl-s 
hydrazine under similar conditions gives tarry products. j 

l-Amino-2 : 5-diphenyl- 1 :3: 4-triazole (Pinner, AbBtr,, 189^ 

i, 386) and 1 -amino-2 ; 5-dibenzyl-l : 3 : 4-triazole (Pinner, Absti,< 
1897, i, 640) have been examined as further examples nf i^-aminai 
heterocyclic compounds. Their behaviour resembles that ot simile 
compounds already studied (Abstr,, 1906, i, 706 ; 1908, loc. tii,\ 
They are not affected when boiled with alcohol and mercuric ozify 
and do not condense with acetophenone, acetone, or pyruvic acid. TW 
diphenyl derivative reacts slowly with aldehydes, for example, with 
benzaldehyde, it yields the benzylidene derivative, C 2 Ph 2 N g *h.CHPi!j 
which forms salts with most acids. t i 

Tertiary hydrazines can be obtained by reducing the condensatim 
products of aromatic aldehydes and alcohol with as. -sec. -hydra lines b] 
means of sodium amalgam ; phenylbeDzylbenzylidenehydrazine yield 
a-phenyl-a/i-dibenzylhydrazine, and dibenzylbeDzylidenehydraziDe yield 
tribenzylhydrazine. The condensation products of 1 -amino-2 :54 
phenyltriazole with aldehydes can be reduced in a similar manner. 

The best yields of l-amino-2 : 5-dipheoyl-l : 3 : 4-triazole a 
obtained by the action of an alcoholic solution of hydrogen chlorii 
on dipbenyldibydrotetrazine. Its picrate, U M H 15 0 : N-, ; 
alcohol in brilliant yellow crystals, m. p. 154'’. 

The hydrochloride of the benzylidene derivative, 


w m p. ^ racr y 8t * !li * ed > M !t readily loses hydrogen 

, r> ;oride. Tbe.snJpWki 2C 1S H 19 N 4 , H 5 S0 4 , has m. p. 178°; th e nitrate, 
Z p. 166°; V' crale i OjjHijOjS,, crystallises from alcohol, in 
jI- yellow needles, m. ? p. 169°; the platinichloride forms an 
tngeioloured precipitate, n. p. 231“ 

o niUnzylra-phenylhydrazine hydrochloride, 

ap CH 2 Ph-NPh-NH-CH 2 Pb,HCl, 

crystallises from alcohol, and has m. p. 186° ; the corresponding base, 
(j H v solidifies slowly, crystallises from ether, has m. p. 42°, and 
decomposes on exposure to the air, giving an odour of benzaldehyde. 
When boiled with alcohol and mercuric oxide, it is oxidised to phenyl- 
beozylbenzylidenehydrazone, and the same product appears to be 
formed by the action of dilute nitric acid or of picric acid on the base. 
o fonzoyl- a- phenyl -aft- dibemylhydrazine , CHPh*NPh*NBz’CH 2 Pb, 
crystallises from alcohol, in which it is readily soluble, and has m. p. 
107°; the corresponding acetyl derivative, C 22 H 22 ON 2f obtained by 
boiling the hydrochloride of the base with acetic anhydride, has 
m. p 78°. 

a-Phenyl-a/2-dibenzylhydrazine hydrochloride does not react with 
potassium cyanate ; when boiled for several hours with 20% hydro- 
chloric acid, it yields benzrd chloride and pbenylhydrazine. 

Tribenzyllwdrazine hydrochloride , CH 2 Ph*NH*N(CH 2 Ph) 2 ,HCl, ob- 
tained by rJoucing the corresponding benzylidene derivative, or by 
the action of benzyl chloride on hydrazine hydrate, crystallises from 
alcohol in compact needles, m. p. 181°. When boiled for fifty-six 
hours with 20% hydrochloric acid, it yields benzyl chloride and 
hydrazine hydrochloride. i 

The product obtained by reducing l-beDzylideneamino-2 : 5-diphenyl- 
1 : 3 : 4-triazole with sodium amalgam and alcohol is diphenyltriazole 
(Pinner, loc. cit.), the hydrochloride of which has m. p. 203°. 

The following generalisations with regard to the decomposition of 
tertiary hydrazines by boiling hydrochloric acid are given : (1) When 
the substituents are aryl groups, the hydrazine undergoes a benzidine 
rearrangement if such be possible. Quaternary hydrazines can, in 
addition, undergo fission at the -N*N- union. (2) When the sub- 
stituents are partly aromatic and partly aliphatic, several reactions are 
possible. As a rule, the hydrazine with cold hydrochloric acid is 
transformed into a primary hydrazine and a hydrazooe of the 
hydrazine. When two aliphatic and one aromatic groups are present, 
heating with 20% hydrochloric acid leads to the formation of the 
primary aromatic hydrazine and an alkyl chloride (2 mols.). Quaternary 
hydrazines with two aromatic and two aliphatic substituents undergo 
fission at the nitrogen linking. (3) Aliphatic hydrazines, as a rule, 
yield hydrazine and alkyl chlorides. The decomposition of as.sec.- 
aliphatic hydrazines and of quaternary aliphatic hydrazines has not 
been studied. J. J. S. 


Structure of the Azoxy-com pounds. Angelo Angeli and 
Ltjiqi Alkssandri (Atti R. Accad. Lincei , 191 1, [v], 20, i, 896 — 900). — 
p-Nitroazoxy benzene prepared by Zinin’s method (Annalen, 1860, 114, 
218) has m. p. 152° (Zinin : 153°). p -NitroazobenzSne, prepared 



from nitrosobenzene and /Mntroaniline, forms red lamihse, m. p. ^ 
Oxidation of this substance with hydrogen peroxide in solutio 
in glacial acetic acid yields a compound, m. p. 148°, which also diff er8 
in colour and solubilities from the ^nifcroazoxybenzene of Zinin. ft j 
suggested that the two substances are isomerides having the formul * 
Ph’NQtN*C 6 H 4 *N0 2 and Ph , N.‘N0*C 6 H 4 , N0 2 respectively. * 
• R. V.s, 

New Synthesis of <?-Hydroxyazobenzene. N. N. Yoroschtsqfp 
(J, Russ. Phys. Chein. Soc. y 1911, 43, 787 — 791). — Although jD-nit ro . 
phenol and p-aminophenol do not combine with diazo-salts, p-acetyl. 
aminophenol readily yields wi-acetylamino-o-hydroxyazobeozene 

When treated with concentrated hydrochloric acid, the latter easily 
loses the elements of acetic acid, yielding m-amino-o-hydroxyaz 0 . 
benzene hydrochloride. On diazotising this with amyl nitrite in 
glacial acetic acid solution (compare Hantzsch and Jochem, Abstr 
1902, i, 62), a solid diazo-compound is obtained, which, on treatment 
with boiling alcohol, gives o-hydroxyazobenzene in more than 50% 
yield (calculated on the aminoh yd roxy azobenzene hydrochloride). This 
method of preparing o-hydroxyazobenzene hence gives much better 
results than that of Bamberger (Abstr., 1900, i, 531). 

m-Acetylamino-o-hydroxyazobenzene , NH4fc*C 6 H g (OH)*N 2 Ph, crystal- 
lises from acetic acid in long, straw-yellow needles, m. p.<226°. 

T. H. P, 


Action of Substituted Hydrazines on /J-Orthotoluquinone. 
William McPherson and Cecil Boord (/. Amer. Ghem. Soc ., 1911, 
33, 1525— 1531).— Iu the case of the reaction between o-benzoquinone 
and as-acylphenylhydrazines a migration of the acyl group takes place 
(compare McPherson and Lucas, Abstr., 1909, i, 193), and the 
conclusion is drawn that the acyl derivatives of the o-bydroxyazo- 
compounds, like those of the ^series, have the acyl group attached to 
oxygen, and are therefore represented by the formula NPhlN’R'OAcyl. 

3 : 4-Toluquinone is more readily prepared and more stable than 
o-benzoquinone ; it reacts with cw-benzoylphenylhydrazine, forming 
4-benzeneazo-m-tolyl benzoate. When saponified it yields 4-bf , nzene- 
aza-m-cresol isomeric with the corresponding ^-cresol described by 
Niilting and Kohu (Abstr., 1884, 900). The compound undergoes no 
change when dissolved in ether containing a small amount of fused 
potassium hydroxide and heatod for some hours, a fact which makes it 
extremely probable that the acyl group is joined to oxygen. 

3 : i-Toluquinone is a reddish-brown solid, non-volatile, and odour- 
less •, it crystallises in clusters of needles, m. p. 
70 — 75° (decomp.). i-Benzeneazo-m-tolyl benzoatt 
orange - yellow needles, 
p. ytT. When saponified with concentrated 
sulphuric acid, i-benzeneazo-m-cresol is obtained in thin, red plates, 
m. p. 122°. 

L-Tolueneazo-m-tolyl benzoate separates in light orange-coloured 
needles, m. p. 93°. 

> i-Tolueneazo-m-cresol crystallises in thin, lathe-shaped, orange-red 
crystals, m. p. 148°. E- E. A. 


_OBz 

Me<^ \N 2 Ph (annexed formula) forms 
' — ' n 98°. When 



BiBulpbite CoSpninds of Hydroxyazo -colouring Matters* 
V If, Voeoschtsopf (/. Rust. Phys. Chan. Soc., 191], 43, 771—786)/ 
'the author has investigated the structure of the compounds formed 
w sodium hydrogen sulphite with the following hydroxyazo-colour- 
jL matters: beneneazo-p- and -o-cresols and benzeneazo-a- and 
-S-naphthols. It is found that all hydroxyazo-compounds do not 
react in the ordinary manner with sodium hydrogen sulphite ; thus, 
and o-bydroxyazobenzenes and benzeneazo-o- and -p-cresols undergo 
JaichaDge on prolonged boiling with aqueous-alcoholic sodium hydrogen 
sulphite solution, whereas the azo-derivatives of a- and /J-naphthol 
readily react under these conditions, giving crystalline compounds 
soluble in water. The acetyl derivatives of the two azonaphthols also 
react with sodium hydrogen sulphite, the compounds obtained yielding, 
0D decomposition with cold dilute ammonia or sodium hydroxide 
solution, the same hydroxyazo-compounds as are given under similar 
conditions by the sodium hydrogen sulphite compounds of the non- 
pcetylated azonaphthols ; . the acetyl groups evidently undergo 
hydrolysis during the reaction with the sulphite. 

| The readiness with which these sulphite compounds are decomposed 
;by even dilute alkalis, taken in conjunction with the fact that 
ihydrazobenzene-lV-sulphomc acid (compare Bucherer and Donnenburg, 
lAbstr., 1910, i, U4) gives azobenzene only when heated with sodium 
Ihydroxide, is hot in agreement with Spiegel’s view (Abstr., 1885, 987) 
jt-hat these compounds are hydrazo-A’-sulphouic derivatives. Then, 
jtoo, aminoazo-eorn pounds react with sodium hydrogen sulphite, giving 
products identical with those formed by the corresponding hydroxyazo- 
jcompoundsj thus, treatment witii sodium hydrogen sulphite and 
kubsequontly with ammonia affords a simple means for the quantita- 

E 'e conversion of the aminoazo- to the hydroxyazo-compouDds of the 
phthalene series. 

The author regards the compounds formed by sodium hydrogen 
Iphite with the hydroxyazophenols of the naphthalene series as salts 
of sulphurous esters, those formed by the benzeneazoDaphthols, for 
[example, having the structure : NPh:N'C 10 H 6 -OS0 2 Na. 

I Although the phenols of the naphthalene aeries can be readily 
Converted into the corresponding amiuo-compounds by being heated 
Lder pressure with ammonia aDd ammonium sulphite, thus : 
Pl'OH — > B,'0'S0yNH 4 — K-N H 2 , benzeneazo-a- naphthol does not 
[undergo a similar change, the chief product formed under the 
conditions named being aa-dinaphthylamine-bis-azobenzene, 

I NPh:N-C I0 H fi -NH-C 10 H G -N:NPh. 

I Sodium benzeneazo-a-naphthyl sulphite, NPh!N'C J0 H 6 , O*SO 2 Na, forms 
jdark yellow needles, and is stable towards cold dilute acids. The 
^corresponding barium salt, C g2 H 22 0 6 N 4 S. i Ba, forms microscopic, yellow 
[prisms. The yellowish-green copper salt gradually turns brown, free 
jbenzeneazo-a-naphthol being developed. The same sodium salt is also 
pbtained from benzeneazo-a-naphthylamine and sodium hydrogen 
jsulphite. 

Sodium benzeneazo-fi-naphthyl sulphite forms shining, golden-yellow 
needles. The barium salt is yellow, and the characteristic copper salt, 
S2“«0 6 N 4 S 2 Cu, forms shining, dark yellow, hexagonal plates. 



sulphite in a sealed tube at 150- — 160°, the * _ . t 

‘undergoes quantitative conversion into benzeneazo-/3-naphth 0 l, ^ 
temperatures exceeding 200°, new basio products are formed, j, , k ‘ 
case of the a-compound, however, change takes place even at 125°, 
increases in extent as the temperature is raised : thus, a mixture of 
sodbanbenzeneazo-a-naphthyl sulphite, alcohol, and ammonia, heated to 
18U— - 200° for twelve hours, yielded a compound, C^HjjNj, as a violet 
powder with metallic lustre, m. p. 280° j with concentrated sulphur 
acid it forms a dark green solution, which becomes cinnamon-yell,,, 
and then reddish-violet on dilution. It dyes wool and cotton violet- 
red in a faintly acid bath, and thus possesses the properties of a basic, 
substantive colouring matter. A mixture of benzeneazo-a-naphtlo]’ 
ammonium sulphite, and ammonia when heated to 1 30 — 140“ for f 0 J 
hours gave benzeneazo-u-naphthylamine and a violet compoiu) 
resembling that described above in its general properties, but differing 
from it in giving with concentrated sulphuric acid a dark violet-blue 
solution, changing to a reddish-violet colour on dilution. Aualogosi 
products are formed at still lower temperatures. T. H. P. 


Hydrazo-compounde. V. Eeaction of Hydrazobenzen 
with Mixed Aldehydes. Bkrtiiold Kassow and Fritz BuRxsism 
(/. pr. dim., 1911, [ii], 84, 249-250).— In continuation of premu 
work (Abstr., 1901, i, 777 ; 1910, i, 79) the authors have examin,] 
the behaviour of hydrazobonzene towards phenylaoetaldehyde, cmmuR 
aldehyde, and salicylaldehyde, and find that whilst phenylacetaldehjli 
and cinnamaldehyde resemble the aliphatic aldehydes in readily eon-’ 
densing with hydrazobenzeae, all attempts to effect a condeosatbii 
with salicylaldehyde proved fruitless. >] 

f)-Pkmylethylidmebishydrazobenzene , CH 2 Ph'CH(NPh'NHPh),, p, 
pared by the interaction of hydrazobenzene and phenylacetaldebyj* 
alcoholic solution at the ordinary temperature, crystallises in pli 
yellow needles, m. p. 93—95°, and is readily hydrolysed by dilntt 

acids. ]i 

When equimolecular quantities of hydrazobenzene and ciDnan^ 
aldehyde are heated together in ethyl-alcoholic solution, they yield 
a-(or f$)-ethoxy-[i-\ ■. 2 -lrij>henyl- 3 -ethylhydrazimethylme, 

Jpi>CH’C 2 H s Ph-OEt, 

which crystallises in white, prismatic needles, m. p. 135°. It i 
considered probable that the first stage in the reaction consists into 

formation of A^ScH-CHlCHPb, addition of alcohol subsequent! 
NFIr 

; taking place at the double linking, but experiments undertaken wit 
the object of preparing this compound by the condensation of hydras 
benzene and cinnamaldehyde in ethereal or benzene solution yielde 
no definite results. Attempts to determine the position of tbs ethos] 
group by hydrolysing the ethoxy-compound with dilute sulphuric m 
were also unsuccessful. 



™ m iiydrajobenzene and cinnam4 
aldehyde^ m#yUlootoKc solution, crystallises in lustrous, white,’ 
Zombie leaflets; 111 • p. 163°. F. B. 

Hydrazo- compounds. VI. Methylhydrazobenzene and 
Methylt>®nzidme. Berthold Bassow and Kurt Berber (J. m} 
Pham 19H, [ill, 84 , 260 — 277). — N- Methylhydrazobenzene, 
b NMePh'NHPh, 

is prepared by heating a benzene solution of hydrazobenzene with 
methyl sulphate for two days in the presence of magnesium oxide ; it 
crystallises in needles or small, rod-shaped prisms, m. p. 75°, and 
differs from the parent substance in being very stable. When treated 
w ;th cold strong hydrochloric acid, it yields an intense, dark green 
solution, from which 'S-methylbenzidine, NH 2 '0 6 H 4 -C 8 H 4 -NHMe, may 
be isolated in white needles, m. p. 83°. The latter compound is, 
however, best prepared in the form of its hydrochloride , 

C u H h N 2 ,2HC1, 

which crystallises in microscopic leaflets, decomposing at 250 — 300°, 
by the action of strong hydrochloric acid on methylhydrazobenzene in 
alcoholic solution. It yields a picrate , C 13 H 14 N 2 ,C 6 H 3 0j:N', i , crystal- 
Using in yellow, microscopic needles, which decompose at 167 — 169°, 
and a plaiinichloride, C 13 H 18 N f PtCl 6 . The diacelyl derivative, 

NMeAc-C ? H 4 -C 6 H 4 -NHAc, 

crystallises from alcohol in white, triangular prisms, m. p. 238° ; the 
iibmsoyl derivative, C 2 jH 22 0„N 2 , iu microscopic needles, m. p. 
231-233°. 

Methylbenzidino condenses with salicylaldehyde, yielding aalicyl- 
iieru-'S-methylbenzidine, NHMe'GjHj-CgHj’NlCH-CjHj’OH, m. p. 

194°, and, when heated with methyl iodide in methyl-alcoholic 
solution, is converted into tetramethylbenzidine methiodido, m. p. 
263° (Michler and Pattinson, Abstr., 1882, 199), from which 
tetramethylbenzidine is obtained by distillation with soda-lime. 

Its hydrochloride reacts with two molecules of nitrous acid to form 
i-mthylnitrosoaminodiphenylA'-diazmium chloride , which condenses 
with dimethylaniline, yielding i-methylnitrosoaminodiphenyl-i'-azo-p- 
dimthylaniline , NO'NMe , C 6 H 4 'C 6 H 4 *N 2 *C fi H 4 , NMe 2 . This crystal- 
lises in microscopic leaflets of a golden lustre, decomposing at 243°. 
It forms a violet hydrochloride , and, when boiled with alcoholic 
hydrogen chloride, is converted into i-methylaminodiphenyl-M-azo-p- 
dimethylaniline, NHMe - C 8 U 4 - C 6 H 4 , N 2 'C 9 H ( 'NMe 2 , which crystal- 
lises in carmine-red needles, m, p. 234°, and forms a hydrochloride, 

<Wf 4 ci, 

The azo-dyes produced by the combination of diazotised A-methyl- 
benzidioe with /3-naphthol-3 : 6-disulphonic acid and a-naphthylamioe- 
5-sulphonic acid are respectively red and brown. 

The alcoholic mother liquors from the preparation of rV-metbyl- 
benzidine hydrochloride by the action of hydrochloric acid on 
3-methylhydrazobenzene contain 2-(or 4)amino-4 , -{or H'jmeihylamino- 
iiphenyl, together with aniline, methyl- 
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^Tiitief and dfthethylan iline ; tlao formation of Che three ^ 
'mentioned substances is represented as follows : 

2NHPh*NMePh = NMe 8 Ph + NH 2 Ph+NPh:NPh. 

; . 2NHPh*NMePh - 2NHMePh + NPhlNPb. * 

The base just mentioned is a strongly refractive, viscid, y e ][ 0w 
liquid b p, 255°/25 mm., which yields a diacetyl derivative, 
NMeAc*C 6 H 4 *C 6 H 4 *NHAc, 

crystallising in rhombic leaflets, m. p. 327°. It condenses with 
salicylaldehyde in alcoholic solution, yielding the compound, 
OH*C 6 H 4 , CH(NMe , C 6 H 4 *C 6 H 4 , N:C 6 H 4 »OH) 2 ; 
this has m. p. 255°, and is hydrolysed by boiling dilute sulphuric acid 
into its components. F. B. 

Heat Coagulation of Proteins. II. The Action of Hot 
Water on Egg-albumin and the Influence of Acid and Salts 
on Reaction Velocity. Harrietts Chick and Charles James 
Martin (J. Physiol ., 1911, 43, 1—27. Compare Abstr., 1910, i, 597), 
— Heat coagulation consists of (1) the reaction between the protein 
and hot water (denaturation), and (2) the separation of the altered 
protein in a particulate form (agglutination); (2) occurs more rapidly 
than (1), and the experiments mainly are concerned with the latter, 
Denaturation, if means are taken to prevent change in acidity, j s a 
reaction of the first order. As the protein is precipitated, free acid is . 
progressively removed from the solution. Experiments are described 
which show that egg-albumin fixes acid in the cold, and give the 
relative amount of acid fixed to the acidity of the solution ; the f 
process is reversible. Determinations of the amount fixed during 
coagulation and its dependence on (1) total concentration of acid, and 
(2) on hydrogen-ion concentration are given. Salts (sodium 
chloride and ammonium sulphate) lower the rate of reaction, and up to 
a certain concentration the effect varies geometrically as the salt is 
added arithmetically. For the explanations advanced, the original 
paper must be consulted. W. D, H. 

The Partial Hydrolysis of Proteins. III. Fibrin Proto- 
albumose. Phiebus A. Levenk, Donald D. van Slyke, and F. J. 
Birchard (/. Biol. Chem. t 1911, 10, 57 — 71). — The most striking 
difference between hetero- and proto-albumose is in the amount of 
glutamic acid on hydrolysis. The former yields 9*51 , and the latter 
,0*63%. -Proto-albumose is also poor in valine as compared with hetero- 
albumose. Any difference in the yield of hexone bases is insignificant, 

W. D. H. 


Haemochromogen and the Spectroscopic Differentiation of 
Carboxyheemoglobin and Oxy haemoglobin. Franz Michel 

'{Cfrnk 1911, 35, 996).— The author finds that the best 

reducing; "agent for changing the colouring matter of the blood into 
'ft aafrbchco m ogen is an alcoholic, alkaline solution of sodium hypo- 
jfte a cherry-red coloured solution for the investigation of the 
ption ’spectrum is thus readily obtained at the ordinary 
, whereas the use of other reducing agents 
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arming- Heating tfce ted solution so obtained gradually destroys 
the hsmochromogen spectrum, the solution becoming yellowish-green, 
Lt the addition of a few drops of pyridine to the boiling solution 
Ltores the spectrum and further heating has no effect. If the 
solution, after cooling, is then shaken in the air, the spectrum again 
. pears, but is reproduced on heating once more. 

The sodium hyposulphite reagent may also be used to detect small 
Quantities of carboxyhosmoglobin. After the addition of the hypo- 
sulphite to the diluted blood, a few drops of pyridine are added. 
The colour of the solution changes to an intense yellowish-red, and 
only the oxyhaomoglobin is changed to hsemochromogen in the cold, 
the spectrum of carboxyhsmoglobin remaining unchanged. On 
heating) the carboxyhsemoglobin is changed also into haamochromogen. 

T. S. P. 

The Cleavage of Nucleins in Relation to Enzymes, with 
Special Reference to the Formation of Hypoxanthine in the 
Absence of Adenase. Samuel Amberg and Walter Jones 
(ZeiLsch. physiol. Chem., 1911, 73, 4-07—415). — The work of Levene 
and Jacobs on the intermediate products of hydrolysis of the nucleic 
acids have led them to consider that the part of the molecule which 
contains purine substances may be represented by the following 
shortened formula : 

c 5 h 4 n 6 -c 5 h 8 o 3 -o-po(oh)-o*po(oh)-o-c 5 h s o 3 -c 5 h 4 on 5 . 

By splitting off phosphoric acid, two nucleosides, guanosine and 
adenosine, are obtained ; the former consists of guanine and a-ribose, 
and from it free guanine is obtained by hydrolysis with acids. 
Adenosine consists of adenine and d- ribose, and from it free adenine is 
obtained on hydrolysis. By the action of nitrous acid these two 
amino-nucleosides are converted into the hydroxy-nucleosides, xantho- 
sine and dnosine (hypoxanthosine). Gland extracts produce the same 
kind of effect by means of enzymes, but different glands act differently ; 
for example, pig’s pancreas decomposes nucleic acid with the forma- 
tion of guanosine, which is not further changed; adenosine, which is 
simultaneously formed, is changed to inusine as an end product. 
Pig’s liver extract produces from nucleic acid, xanthosine (by de- 
amidation of guanosine), from which xanthine is then formed. The 
following list of enzymes is given : (1) phosphonuclease, (2) purine 
nuclease, (3) guanosine-deamidase, (4) adenosine-deamidase, (5) aden- 
ase, (6) guanase, (7) xanthosine-hydrolase, (8) inosine-hydrolase, and 
(9) xantho- oxydase. 

The present experiments show that phosphonuclease and purifie- 
nuclease, which respectively split off phosphoric acid and purine 
bases, are independent enzymes. Dog’s liver can split off phosphoric 
acid from nucleic acid, but cannot split off adenine from the adenosine 
so formed; no adenine is found among the products, and it would be 
if it were formed, since the dog’s liver contains no adenase to convert 
it into hypoxanthine. Nevertheless, dog's liver extract splits off 
hypoxanthine quantitatively from thymus-nucleic acid ; this is 
because the adenosine formed is deamidised to inosine, and this is 
hydrolytically split so as to yield hypoxanthine. *W. D. H. 



foatiori of' the dptio&f r MetbSd to ’a Study 0 f the 
DebomjKjsition of Nuoleio Acidi.' ; 'Stitui a M s , 

. & Walter Jones (Z Bui. Chtm., 1911, 10, 81-87. (w™ 
Piglfini, this vol., ii, ; 288).— Extracts o! organs freed from blood 
produce the, same results as those containing blood; their varyiio 
^activities on nucleic acids are therefore not due to blood or blood-serunf 
By? the optical method no change was observed in the rotation 0 f 
thymus-nucleic acid under the influence of serum. Yeast-nuclei c 
IjSjid, however, does suffer a diminution in rotatory power, as Pighini 
gtated, but this does not mean liberation of either phosphoric acid 
fpt purine bases. Rotation is also lowered as the temperature rises, 
and returns to its previous value on cooling. Pighini’s results mugt 
■therefore be accepted with caution. W. D. H, 

.C: ' ■ 

A Method for the Study of Proteoclaetio Enzymes. Phi Up 
.Adolph Kobeb (/. Biol. (Mem. ,>.1911, 10, 9 — 14). — Amino-acids (sa 
were tested) form copper salts that yield their copper as hydroxide 
when boiled with a slight excess of alkali. The polypeptides and 
^peptones tested which form copper salts do not yield their copper ^ 
^hydroxide when treated in the same way. The method is suggested 
as oiie for distinguishing the two classes of substances iu digests. 

;f ■ W. D. H. • 


J . The Mechanism of Proteoclastic Enzymes. Augusts Fern, 
bach and Marcel Schoen (Compt. rend., 1911, 153, 133— 136).— A • 
greater proteoclastic action is produced in the presence of mono- 
potassium phosphate than in that of the dipotassium salt by papayotin, 
pancroatin, and the proteoclastic enzyme of Tyrothrix tenius, acting on 
ibrin, caseinogen, and other proteins. This difference is due mainly to 
the reactions of the media. When pancreatin is incubated with a 
- solution of potassium or sodium phosphate, an increase in activity ii 
produced. W. J. Y. 


The Behaviour of Phenolase towards Acids. Alexis 
Bach and B. Sbarsky (Biockem. Zeitsch., 1911, 34, 473— 480).— The 
phenolase was prepared from Lactarius vellerius, and its action on 
.^pyrogallol was determined by estimating quantitatively the purporo- 
j gall in formed. This was done by filtering it off from the solution, 
dissolving it in concentrated sulphuric acid, and titrating the solution 
•thus obtained, after dilution with water, with O-OlW-permanganate 
Solution. In addition to this, the amount of pigment formed, which 
remains in solution after removing the purpurogallin, was estimated 
colorimetrically. It was found that the preserve of small quantities of 
acid accelerated the action of phenolase. With increasing quantities of 
acid, the amount of purpurogallin diminishes, but that of the soluble 
pigment increases. At the limit at which the purpurogallin formation 
Ceases, however, theamouDtof soluble pigment commences to diminish. 

amount of the toxic dose of acid, however, is so groat in comparison 
with the amount of ferment that there can be no question of the aad 
i&erely acting on a manganese or other metallic compound, y 
varying phepolase concentrations on the same substrate, the toxic 
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■(W n0t 10 t *' e absolute phenolase j 

ntent, bat to'W.SenyiSrruBder tbo given 'conditions. The authors-. 

1 w the conclusion that their results do not accord with Bertrand's'’ ; 
,eory of phenolase action. 8. B. 8“ 

Preparation of Pure Invertase. Hans Euler and Sixten 
'cLtesao (Zeiteds. phynol. Chem., 1911, 73, 335 — 344). — Invertase 
repared by autolysis (O’Sullivan and Tompson, Trans., 1890, 57, 
34 ) was purified by solution in water and precipitation with an equal 
olume of alcohol. Inverta6e is precipitated with colloidal iron only 
,hen other impurities, particularly electrolytes, are also present. The 
10S t active preparations were obtained by precipitation of the 
utolysed liquor with lead acetate, removal of the lead as sulphide, and 
[ the protein by rubbing the filtrate with much kaolin ; a final 
recipitation with alcohol gave an invertase of great activity. This 
Detained 47% of nitrogen, which was lessened by diffusion to 1-85%. 
lolecular-weigbt determinations based on the rate of diffusion gave a 
alue of 27,000. During diffusion about 25% of impurities of lower 
lolecular weight are separated, and the activity of the invertase 
orrespondingly increased. The activity of the purified invertase was 
irectly proportional to the weight used. E. F. A. 

: Yeast-Gum. E. Salkowski ( Zeitsch . physiol.. Chem., 1911, 73, 
;14— 316. Compare Euler and Fodor, this vol., i, 607).— Polemical, 
nvertase is perhaps the magnesium salt of an acid containing 
iitrogen and phosphorus; it is not a protein. A plea is made for 
jie continuance of the term invortiu instead of invertase. Tfie 
hggestion of Euler and Fodor that invertase is a complex carbo- 
h-drate related to yeast-gum is negatived ; active preparations 
bntaihing no trace of yeast-gum have been obtained frequently. 

E. F. A. . 


Influence of the Reaction of the Medium on the Activity 
fCellase. New Character Distinguishing it from Emulsin. 
abeiel Bebtrand and Arthur Compton (Compt. rend., 1911, 153, 
30 — 363. Compare Abstr., 1910, i, 212, 290, 800 ; this vol., i, 592). 
-The diastase from sweet almonds capable of hydrolysing celiose 
ructions best in a medium having almost the same reaction as that of 
re natural preparation, namely, alkaline to methyl-orange and acid 
i phenolphthalein, correspond! eg with a concentration in hydrogen 
ns of 10"”. Addition of more that a trace of acid inhibits the 
astatic activity. Cellase in this respect differs from emulsin, which 
lows maximum activity only in solutions alkaline to phenolphthalein. 

\V. O. W. 

Heat Resistant Lipase. N. L. Sobngen (Proe. K. Akad. 1 Vetensch. 
vwlffl’dam, 1911, 14, 166 — 170). — The lipase produced by Bacterium 
Hquefaciene, B, pyocyaneum, B.punctatum, and B. liqurfaciens 
iua is capable of withstanding a temperature of 100° for five minutes 
ithout being rendered inactive, whilst that formed by Bacterium 
ydytiam, B. Stutzeri , B, fluorescent nonliquef acinus, Oidium lactis, 
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, Aspetgillus niger, PeniciUittm gUtucum, and Cladosporiuni buiwi • 
destroyed at 80°. !l 

The two enzymes also differ in their relation to small quantity 
of acid * ordinary lipase is inhibited only when the reaction of \\ 
medium is Nj 50-acid, whereas the heat resisting lipase is rendered 
inactive at Nj 100-acid. H. B. 

The Chemical Occurrences in Milk Curdling by R e on e t 
Ivar Bang (Skand. Archiv. Physiol 1911, 25, 1 05 — 1 44) — Bennet 
converts the caseinogen of milk into casein, and the latter is th en 
united to calcium phosphate to form the curd. In the thirty or forty 
years since this was established by Hammarsten little or nothing h as 
been added, especially in relation to the intermediate stages in tfo 
reaction. After the addition of rennet, milk remains apparently 
unaltered for minutes or hours, and then, suddenly, coagulation takes 
place. It is the object of the present research to ascertain what is 
occurring before the last step, the actual curdling, is seen. Some of 
the experiments were performed with milk, and some with solution* 
of caseinogen prepared by Hamuiars ten’s method. Rennet is destroyed 
by momentary heating to 65°, and milk is not changed at this tempera- 
ture. By adding rennet fractionally, summation is noted ; for example, 
the coagulation time on adding 0T c.c. of rennet to 10 c.c. of milk 
was eight minutes, .and on adding 0’2 c.c. four minutes ; if, however, 
0T c.c. is added, and four minutes later another 0'1 c.c., then clotting 
occurs two minutes after the second addition. If, however, the milk 
after the first addition is heated to 65°, no such summation is seen; 
and if the second dose of renDet is not added until four minutes after 
the heating and subsequent cooling, the coagulation time is lengthened. 

’ Although the milk had not curdled in the interval, it had undergone 
certain changes, due to the first addition of rennet and to the heating 
of the mixture. If a caseinogen solution is boiled, cooled, and 
then rennet and calcium chloride added, the coagulation time is also 
shortened, especially in experiments in which any suspended calcium 
carbonate (used in the preparation of the solution) is removed by 
centrifugalising. The so-called solution of caseinogen prepared by 
Hammarsten’s method is really a solution oF caseinogen united to 
calcium carbonate; rennet alone does not curdle it; the addition of 
calcium chloride or phosphate is also necessary ; tbe original solution 
is opalescent, but clears on the addition of a little sodium chloride, 
but heating after the addition of this salt restores the opalescence, and 
this is reversible on alternate heating and cooling. At a high tempera- 
ture caseinogen has therefore a greater affinity for calcium carbonate 
than for alkali ; at a low temperature this is reversed. The actua 
curdling is due to the formation of a compound between the caseinogen' 
calcium carbonate and other calcium salts, such as the chloride or phos 
•phate, and the numerous experiments, both with caseinogen solution an 
milk, show differences in action between the chloride and the phosp 
,'The suggestion that these latter salts act as activators of the enzym 
was examined and negatived. The longer the enzyme has ac 
previous to the addition of the calcium chloride, the more rapid y ® 
curdling occur after the addition. Rennet does not produce ony 
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change in the caseinogen of the milk, but hag also something to do 
with the mobilisation of the calcium salts. Further experiments, 
which are difficult to summarise shortly, lead to the conclusion that 
calcium chloride by its osmotic pressure inhibits the dissociation of 
the caseinogen-calcium carbonate-calcium chloride compound, and the 
uDilissociated compound is precipitated ; an excess of phosphate, on 
the other hand, inhibits precipitation ; calcium phosphate is insoluble 
ja water, and so cannot affect osmotie pressure ; it forms an insoluble 
compound with the caseinogen ; the avidity of casoinogen for calcium 
kits rises with temperature. 

p Ililk itself contains, in addition to caseinogen, other proteins and 
alts ; the lactose is indifferent to curdling phenomena. The salts are 
ilkali chloride, phosphate and carbonate, and calcium citrate. The 
uiuence of the salts is discussed at length with numerous experiments. 
Jdcium citrate favours, alkali citrate inhibits, curdling ; the former 
lives up calcium, the latter removes it from the milk. The effect of 
Bilk-serum on the process did not give constant results. Crystalline 
igg-albumin (and serum-albumin to a less degree) inhibits the" process 
rut this is in part due to the alkali used in neutralising the solution! 
Egg-white and serum act in the same way. Laet-al bumin acts similarly, 
ind colostrum, which is very rich in lact-albumin, has a very strong 
nhibitory action. This action in all cases is not on the activity of 
jhe enzyme in changing caseinogen, but on the final act of curdling. 
Jennet action is thus very complex ; the calcium salts of the milk are 
artitioned between organic and inorganic acids and the various milk 
iroteins ; the caseinogen takes up more and more calcium phosphate 
png before it is united, sufficient to cause precipitation to occur. 
There are probably several phases in the formation of casein, and 
ievcral more in the combination of casein with calcium phosphate, 
jt is doubtful whether rennet should be classed with coagulating 
tzymes, for rennet does not in itself produce curdling, and the final 
jet of curdling is not true coagulation, but is more akiD to the precipita- 
tes of protein by neutral salts. Casein itself is capable of re-solution, 
nd can be re-curdled with rennet under appropriate conditions. 

The nomenclature adopted in the preceding abstract is that usually 
[dopted in this country. In the original German, caseinogen and 
►seinare spoken of respectively as casein and paracasein. \V. D. H. 

[Further Observations on Rennin and Pepsin in the Gastric 
pice of the Calf. A. Rakoczy (Zeitsch. pkyaiol. Cltem., 1911,73, 
p3 — 458). — This is a continuation of the author’s previous work 
Rbstr., 1910, i, 801), in which he found that milk curdling is pro- 
peed by two enzymes in the calf’s gastric juice, namely, by pepsin, 
pd by a special milk-curdling enzyme, rennin (chymosin). With 
lerease of age, the latter disappears, but there is no ground for 
[ lev ' u n that there is any difference in the pepsin of animals of 
trying ages. p jj 

Amylases. III. Preparation and Properties of Pancreatic 
fmylass. Henry C. Sherman and M. D. Schlesjnger (/. Am.tr. 
pra. &c., 1911, 33, 1195 — 1204 . Compare Abstr., 1910, ii, 1012; 

1 c Having been much hampered in previous work by the 
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deterioration of amyloclastic power in pancreatin solutions, the authors 
have examined the influence of different solvents and precipitant 0I1 
the amyloclastic activity of commercial pancreatin, and find that itj, 
fairly permanent in 50% alcohol, the pancreatic amylase being recovered 
in active form from the solution by precipitation with strong alcohol 
or a mixture of alcohol and ether. By a process involving extraction 
of dry pancreas powder with 50% alcohol, repeated precipitation, attf } 
purification by dialysis in 50% alcohol, preparations having diastatic 
powers up to 3480 on the new scale (Abstr., 1910, i, 799) have been 
obtained, corresponding with over 5000 on Lintner’s scale, and with 
Di$ = 500,000 on Wohlgemuth’s scale. Six independent preparations 
showed in the dry substance activities of 33 1 0, 3 6 70, 3540, 3570 
3720, and 3320. This agreement indicates that these preparations 
are substantially alike, and that the process yields a fairly definite 
result. The product has a composition and the characteristic 
reactions of a protein closely resembling Osborne’s malt diastase. 

The pancreatic amylase thus prepared, acting at 40° on soluble 
starch made by Lintner’s method, formed 6000 times its weight of 
maltose in twenty minutes, and 211,000 times its weight in thirty 
hours. It digested 400,000 times its weight of starch to the 
“ erythrodextrin stage” in less than twenty-two hours, and to products 
giving no reaction with iodine in forty-eight hours. C. S, 

Catalase. Oskar Loew (Biockm. Zeitsch., 1911, 34, 354).— A 
claim for priority in reference to the action of nitrates on, and the 
detection of, catalase. S. B, S, 

Extraction of Zymase. Alexandre Lebedeff ( Bull . Soc. chin,, 
1911, [iv], 9, 744 — 750).— Reply to Kayser (compare this vol.,ii, 640). 
The author has systematically studied the factors influencing the 
activity of the zymase preparation, namely, the temperature and the 
time of fermentation, the condition and kind of yeast, the method of 
preservation of the juice, etc. The top yeast, called “ parisienne,” does 
not give an active juice either by the process of Lebedeff or by that of 
Buchner. W. G. 


-Is Zymase a Diastase ? Alexandre Lebedeff (Bull. Soc. chin., 
1911, [ivj, 9, 672 — 682; Ann. Inst. Pasteur , 1911, 25,682—684)- 
From experiments with an extract made by macerating dried yeast for 
two hours with three volumes of water, the author finds that the 
zymase contained in it is a typical diastase. The quantity of sugar 
fermented, however, is nearly proportional to the amount of co-enzyme 
present, provided that this is not less than 20%. The unusual 
activity of the extract prepared by the author’s method is due to 
the amount of co-enzyme contained in it. It is suggested that yeast 
is more active than any of its extracts, not because it contains more 
zymase, but , because as fast as co-enzyme is destroyed during tto 
fermentation, it is produced again by cellular activity. B- 7. 8. 
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The Theory of Refraction Constants. Otto Wiener (Ber. K. 
Sachs . Gcs. Wies. Math.-phys. Kl. 02, 1910, 256 — 277). — Mathematical ; 
the author obtains for the dielectric constant of a mixture consisting 
of one substance imbedded in another a generalised Lorenz-Lorentz 
expression which -involves a “form-number ” u. This number is 
determined by the shape of the imbedded particles, and is greater than 
2 when the particles are not spherical. The values of u in different 
oases are discussed ; it is shown also how they may be derived from 
optical data. The results obtained for different substances corre- 
Ispond in general with their relative molecular complexities. The 
advance with respect to previous empirical improvements of the 
horeDz-Lorentz formula consists in the mode of deduction and the 
theoretical interpretation of the quantity u. F. M. G. M. 

Refractive Index of Water. Gregory P. Baxter, Laurie Lorne 
Burgess, and Herbert Wilkbns Daudt (/. Amer. Chem. Soc., 1911, 33, 
$3— 901). — In connexion with a study of the refractive indices of salt 
iolutions and the refractive constants of dissolved salts (following 
ibstract), a knowledge of the exact value of the index of refraction of 
yater at 25° was required. Determinations of the constant have, 
herefore, been made at this temperature, and also at 20° and 30°, 
ipecial attention being devoted to the purity of the water and the 
lareful regulation of the temperature. The values obtained for [w]^ 
1-33299 at 29°, 1 ’33248 at 25°, and 1*33190 at 30°, when referred 
o air at the same temperatures, and 1*33335 at 20°, 1 ’33284 at 
15°, and 1 ’33225 at 30°, when referred to vacuum. These values are 
wobably correct within 0*00002. E. G. 

Refractive Power of the Halogen Salts of Lithium, Sodium, 
ind Potassium in Aqueous Solution. Gregory P. Baxter, 
Arthur C. Boylston, Edward Mueller, N. Henry Black, and 
Philip B. Goode (/. Amer. Chem. Soc., 1911, 33, 901 — 922). — Much 
fork has already been done on the refractive indices of solutions 
>f electrolytes, but the accuracy of most of the results is regarded as 
loubtful, insufficient care having been taken, in many cases, to ensure 
;he freedom of the substances from probable impurities, especially 
noisture. 

The densities and refractive indices of solutions of the chlorides, 
jromides, and iodides of lithium, sodium, and potassium have been 
letermined at 25° at various concentrations. 

The increase in density of the solutions with increasing concentra- 
tion is nearly, but not quite, proportional to the quantity of salt in 
imt volume. The values obtained by dividing the differences between 
he densities of the solutions and of water by the molal concentrations 
lave been calculated. These increments decrease slowly with 
ncreasing concentration, except in the case of lithium iodide. This 
™b. o. ii. *38 
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decrease is doe to the contraction which takes place during the eolntim, 
of most salts in water, lithium bromide and iodide being exception t4 
the rule and showing expansion during solution. 

Similar increments have been calculated for change in the refractive 
index, and these also decrease slowly as the concentration increases 
The increments are closely additive at equivalent concentration 
especially at low concentrations, indicating that the ionic, but not the 
molecular, increments are nearly constant. The increments f or 
potassium salts are uniformly lower than those for sodium salts 
whilst those for lithium salts are the lowest ; this peculiarity 
doubtless closely connected with the contraction or expansion which 
takes place when the salts are dissolved. 

It is pointed out that a refractive constant for one compon en t 
of a solution cannot be entirely satisfactory, if calculated on the 
assumption that the specific refraction of the other component remain 
constant in solution and equal to that of the pure substance, since, it 
general, specific rotation changes with even slight changes of 
conditions. The specific refractions of the nine salts are nearly 
constant, but increase slightly as the dilution increases, n, 
molecular refractions are nearly additive at all concentrations. 

E.O. 

Second Spectrum of Hydrogen in the Extreme Red. 
F. Croze (Compt. rend., 11)11, 152, 1574 — 1576), — The position and 
relative intensity of 72 bands in the secondary spectrum of hydrogen 
in the extreme red have been measured for wave-lengths beyond A 6636 
Angstrom units. The results, which are given in tabular form, show 
no well-defined regularities in the distribution of the lines. Tho most 
intense are situated at A 7072, 7825, 6916, and 7056. W. 0. W, 


Spectroscopy of Oxygen. Walter Steubinq (inn, Mj/ti 
1911 fivl 34, 1003 — 1010). — Polemical against Kayser (this voL, ii, 
237) H.M.D. 


[Spectroscopic Investigations.] Johannes Stark (in 
Phytdk, 1911, fivi, 34, 1011— 1014).— Polemical against Kayser (this 

toL, H, 337). H.M.D. 

Spectrum of Air Given by the Initial Discharge of the 
Spark with Self-induction. Gustave A . Hemsalech (Compt. nd, 
1911, 152, 1471—1474. Compare this vol., ii, 449).— The true spark 
spectrum of air has been shown to differ from tho spectrum produced 
by the oscillations following the spark. The former may * 
rendered more intense by blowing air across the electrodes, this 
raising the potential. The intensity of the spectrum due to * 
initial discharge of a self-inductioil spark varies inversely as » 
capacity of the condenser and directly as the self-induction. 


Mineral Constituents of a Dusty Atmosphere. W. 
Hartley (Proc. Hoy. Soc., 1911, A, 85,271 — 275).— Photograp s t 
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spark spectra between cadmium electrodes have been taken with 
exposures varying from one to sixty seconds. In the case of the 
longer exposed plates, the solar spectrum is overlaid by exceedingly 
6ne dark lines, which are due to solid matter suspended in the atmos- 
phere. Twenty-two such _ lines have been identified as those of 
elements known to be contained in atmospheric dust, namely, calcium 
lead, copper, iron, manganese, nickel, magnesium, and carbon. Spectra 
of the spark discharge in hydrogen showed no trace of these lines. 
Determinations of the weight of material necessary to give the lines 
of these spectra have al 60 been made. From these it appears that the 
calcium and copper reactions are more delicate than the test for 
sodium by the yellow flame or oven by the photography of the 
ultimate lines of sodium in the oxyhydrogen flame and spark. The 
reactions of lead, manganese, and magnesium in the spark are much 
more sensitive than those of sodium, calcium, or copper. H. M. D. 

Regularities in the Spectrum of Neon. Hehbebt E. Watson 
/‘roe. Carrib. Phil. Soc., 1911, 16, 130 — 135}.- -Fr om an examination 
if the spectrum of neon it is found that, if the bright lines only 
ire considered, the spectrum exhibits three groups of lines which 
liminish in general intensity towards the ultra-violet end of the 
jpectrum. 

The first group, which extends from the extreme red to A = 4071, 
insists of one very bright line, one weaker line, three quadruplets, 
tnd three triplets. The second group, extending from A = 3754 to 
i=3370, contains one very bright line, one weaker line, three 
[uadruplets, and four triplets, whilst the third group, extending from 
l= 3167 to A = 2736, contains two bright lines, three quadruplets, and 
ix (or possibly only five) triplets. The differences between the fl- 
uencies of the first and second, first and third, and first and fourth 
ines in the systems of quadruplets are respectively 1070, 1429, and 
847 x 10 5 /A. 

The arrangement of the lines resembles closely the blue portion of 
he red argon spectrum investigated by ltydberg. H. M. D. 

The Separation of the Spectral .Lines of Calcium and 
Itrontium in the Magnetic Field, B. E. Moore (Pkysikal. 
eitsch., 1911, 12, 443 — 445). — From measurements of the separation 
the lines of calcium and strontium under the influence of a strong 
lagnetic field, it is found that Preston’s law is' not satisfied in the 
'ajority of cases. For both'elements, however, the lines of the second 
ibsidiary series and the first lines of the first subsidiary series are 
solved in accordance with the requirements of this law. 

H. M. D. 

Vacuum Tube Spectra of Mercury. Frank Horton (Proc. Roy. 
>c,, 1911, A, 85, 288 — 302). — Experiments with mercury vacuum 
, es are described, which show that several spectra can be obtained 
] e depend on the electrical conditions of the discharge. The par- 
U !r s P ec brum appearing in a given case depends on the energy of 
6 lsc ^ ar ?e in relation to the mass of vapour through .which it 

38—2 



ii. 560 


ABSTRACTS OF CHEMICAL PAPERS. 


passes. The simplest spectrum consists of five lines, and this is a | w 
obtained when both limbs of the tube are fairly hot and the disck ^ 
is running easily. As the energy of the discharge is increased on? 
pressure of the vapour diminished, more complicated spectra nJ/ 
their appearance. All the lines of each spectrum appear at thesa?/ 
moment as the electrical conditions become suitable to its production 0 
Two of the methods employed for producing different spectra of 
mercury are referred to as being of particular significance f 0r 
spectroscopic purposes. In one of these, discharge takes place 
a low potential difference with the aid of a glowing lime cathode 
whilst in the other, discharge is effected in an electrodeless ring by 
electro-magnetic induction. H. M. D ,T 


The Absorption Spectra of the Vapours of Some Sulphur 
Compounds. John E. Purvis ( Proc . Camb. Phil. Soc., 191 1 , lg 
155—160. Compare Trans., 1910, 97, 2287).— Observations relating 
to the absorption spectra of the vapours of ethyl trithiocarbocat*, 
diethyl thionthiolcarbonate, ethyl thioloxalate, and propyl ditliiol 
oxalate are recorded which show the influence of temperature between 
about 15° and 100°, and of pressure between about 760 mm, and 
950 mm. 

Each of the vapours exhibits one large absorption band wbirh 
widens as the temperature and pressure are increased. This band u 
comparable with that previously found in alcoholic solution, although 
the latter lies nearer the less refrangible end of the spectrum. There 
is no formation of series of narrow bands analogous to those found 
in the vapour of carbon disulphide. The broad absorption band it 
supposed to be due to a ring structure, and the four compounds examined 


are represented as containing respectively the ring forms: j^XJ, 

■®>CS, and 'm - ? 0 H. ED. 

■O •()— CO -S— CO 


Investigation of Emission Spectra of Solid Aromatic 
Substances by means of the Ultra-violet Filter. Emu 
Goldstein (Ber. Deut. pkysikal. Ges., 1911, 13, 378—392. Compan 
Abstr., 1904, ii, 689, 690; 1910, ii, 469, 671).— The ultra-violet 
filter described by Wood can be conveniently employed in the 
investigation of the emission spectra of substances which are excited 
by radiation of very short wave-lengths. It is found that a large 
number of aromatic compounds, under the influence of the ultn 
violet rays thus obtained, exhibit discontinuous emission spectn 
which are identical with the initial spectra which appear as the first 
and transient result of the action of cathode rays. Excitation b; 
ultra-violet rays affords therefore a means of studying the ( 
structure of the initial spectra. When aromatic ketones or a' 
are acted on by cathode rays, the chief spectrum is 1 
mediately, and no evidence of an initial spectrum is 
similar result is found in the action of the ultra-violet rays on tfl# 
substances. 
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As with the cathode rays, many aromatic compounds give rise fa 
after-glow spectra (solution spectra) when the ultra-violet rays cease 
to act. These spectra, the intensity of which increases as the tem 
perature falls, are in all probability due to the presence of traces of 
impurities. Fractionation experiments are described in support of 

this view. ' ' 

When the chief spectrum of a substance has been developed by the 
action of cathode rays, and the substance is then acted on by ultra- 
violet rays, these give rise to the chief spectrum instead of the initial 
spectrum. This indicates that the original substance is modified bv 
the action of the cathode rays, and that the chief spectrum is due to 
the transformed substance. 

| The fact that certain substances give emission spectra when acted 
on by cathode rays, but not when subjected to ultra-violet rays 
from the filt *r, 18 probably due to the remote position occupied by 
the region of selective absorption in the ultra-violet. Bays of such 
small wave-length are not transmitted by the filter. H. M D 

Some Causes of the Formation of Colour in Inorganic 
Compounds. C. Keichaed (Pharrn. Zenlr.-h., 1911,52, 591 — 597) _ 
1 discussion of the colour of inorganic compounds as compared with 
ihe colour of the elements from which they are built up The 
.ffect of temperature, state of division, etc., on the variation in 
okrar is dealt with, but no explanation of the colours is given. 

T. S. P. 

The Colorimetric Dilution Law and its Application to 
riphenylmethyl. Jean Piccard (Annalm, 1911 381 347—351) 
-According to Beer (Ann. Phys. Cham., 1852, 86, 78), the ohservod 
ntensity of a coloured solution as observed by looking down on the 
olution placed in a cylinder does not alter during the addition of 
lore of the solvent. The same law holds good when the dissolved 
istenal consists of two isomeric modifications in equilibrium with one 
nother. The ratio of the concentrations of the two forms is constant, 
;“T 18 constant a[ld independent of the dilution 

T ; , , en \ however, the one modification is a dissociating 
olymende of the other, the relationships are different; then C/c n = K l 
increasing dilution the value of C diminishes more rapidly than 
3e value of c. J 

When solutions of triphenylmethyl in absolute other are examined 
1 the colorimeter, it is noticed that the yellow colour of the solution 
greases in intensity during dilution up to a certain maximum value, 
e colourless triphenylmethyl is presumably a polymeric form of the 
■How ummolecular form (compare Schmidlin, Abstr., 1908, i, 623). 

J. J. S.' 

Absorptionof Light of SomeCorrespondingEthaDe, Ethylene, 

111 ?„® nvatives - Hans Stobbe and Erich Ebert (Bar., 

’7?’ li,89 ~ 129d )-— The authors have investigated the ultra-violet 
lutiL !! Tc t: j* tte toll °wing groups of compounds in alcoholic 

> 11 na that the replacement of a single linking by a double 
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or triple linking causes, in all groups, a displacement of the a) 
bands (or, in the case of continuous absorption, of the 
region) towards the visible spectrum, but the effect in the case 0 f 
triple linking is not so great as that of a double linking : (1) 4 

benzene, styrene, phenylpropiolic acid ; (2) /J-phenylpropionic, pk , 
propiolic and the stereoisomeric cinnamic acids ; (3) phenyl p k j 
ethyl ketone, phenyl styryl ketone and phenyl phenylacetylene ket</ 
(4) dibenzyl, stilbene and tolane; (5) dipbenylbutane, dipk D j’ 
butadiene, diphenyldiacetylene and diphenylbuteninene. ^ ' 

The formation of reduction or additive products from acetvlenj 
compounds, whereby the triple linking is converted into an ethyk C 
linking, is therefore accompanied by a deepening of the colour, and 
same is true of the formation of polymerisation products. 

The polymerisation of phenylpropiolic acid to 1-phenylnaphthalene- 
2 : 3-diearboxylic acid causes a displacement of the limits of absorntm 
towards the visible spectrum, by about 700 oscillation frequencies 

F. B. 


Fluorescence and Radioluminescence of Some Hydro, 
carbons with Ethane, Ethylene, and Acetylene Residues 
Hans Stobbe and Erich Ebert ( Ber ., 1911, 44, 1294—1297).^ 
fluorescence and radioluminescence of (1) dibenzyl, stilbene and 
tolane, and (2) of diphenylbutane, diphenylbutadiene, diphenyl- 
buteninene and diphenyldiacetylene have been investigated, and it is 
found that in the same series, hydrocarbons containing only single* 
triple linkings have approximately the same luminescence, whilst 
those containing double linkings show a much higher luminescent power. 
Thus, in the second series, the intensity of luminescence increases 
from the butane and diacetylene derivatives to a maximum with ik 
butadiene compound, the luminescence of diphenylbuteninene having 
an intermediate value. 

The effect accompanying the replacement of a single by a doohfe 
linking is 1 therefore much greater than that produced by the triple I 
linking, which raises the power of luminescence to only a final 
extent. 

The authors point out a connexion between the intensity of 
luminescence and the position and form of the ultra-violet absorptim 
bands; increase in the intensity of luminescence is accompanied by j 
deepening of the absorption bands and their displacement towards tk 
visible spectrum (compare preceding abstract). F. B, 


Stokes’ Law and a General Relation between Absorption 
and Phosphorescence. L. RrCninghaus ( Compt . rend., 1911, 152, 
1578 — 1580. Compare Abstr., 1910, ii, 88, 89). — A comparison old 
the known absorption and emission spectra of organic and inorg&w 
phosphorescent substances has shown that each group of bands of tb 
emission spectrum is nearer the red than the corresponding 
adjacent group of the emission spectrum. In this respect phosphoi 
eecent substances are in accord with the requirements of Stokes' k’ 

W.0.W 
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Triboluminescence. P. NT. tan Eck (Pharm. Weekblad, 1911 48 
581—588, 611—614, 654— 685).— A summary of published work on 
triboluminescence. A. J. W. 

Electrical Double Refraction of Carbon Compounds 
Richibd Lkiseb (Chen. Zentr., 1911, i, 622—624; from Abhtmdi. 
Deut. Bunsen Get., 1910, No. 4, 1 — 71). — According to Kerr’s 
formula the difference in path, A, expressed in terms of wave-lengths 
between the ordinary and extraordinary rays in the case of electrical 
double refraction is given by the formula A = Blip, where l is the 
distance in centimetres between the condenser plates used in the 
interference method of measurement, E is the strength of field, and B 
js the characteristic constant for the substance under investigation. 
In the case of carbon disulphide, which is used as the standard 
substance of comparison in this investigation, as well as for many 
other substances, Sis approximately proportional to l/*/V, where A 
is the wave-length. 

About 150 organic liquids have been investigated, the ratio of B to 
% (the latter being the constant for carbon disulphide), being deter- 
mined under different conditions of field strength, temperature, kind 
[of light used, etc. A full description of the apparatus and method 
of measurement is given. Most of the data hold for room t-mperature, 
but in a few cases measurements were made over a temperature 
interval of 20°. The great variation in the behaviour of isomerides 
is illustrated by the following table, which gives the values of 
100 B/B , : 

n-Butyl alcohol -113 

iwButyl alcohol - 137 

lert. -Butyl alcohol +154 

No other physical property of organic liquids varies between such 
wide limits, and it is impossible to determine the atomic values of this 
property, as, for example, in the case of refractivity, etc. The value 
>f B is very sensitive towards temperature, generally decreasing about 
)‘5% per degree, so that a comparison of the values obtained at room 
temperatures is somewhat arbitrary. Nevertheless, the value of 
BjB 0i excepting in the case of compounds such as nitroform, is fairly 
independent of the temperature. In some cases, for the purpose of 
Jomparison, the molecular electrical double refraction, MBjB„d, is 
5alculated, # but generally the author deals only with the ratio 100 
BjB 0 . 

For the hydrocarbons this ratio is always positive, generally small, 

. increaaea with the molecular weight ; the symmetrical compounds 
pve the smallest values. The following values of 100 B/B 0 have been 
Jbtamed: benzene, 12*1 ; toluene, 243 ; ethylbenzene, 25 6 ; o-xylene, 
i isK Syl0ne * ^ ^ ’ P‘ x y® eDe, 22*6; i/f-cumene, 30-7 ; and mesityl- 
saturated paraffins have especially small constants, 

* ic diminish as the chain becomes more branched ; open and cyclic 
ns show very little differences. Each double linking increases the 
^on.s ants 6 9 units. Substitution of a hydrogen atom by a negative 
,roup greatly increases the constant : duorobenzene, 191 ; chloro- 


Benzyl alcohol — 477 '0 

™‘V reso1 +657-0 

Anisole + 35 -k 
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benzene, 385 ; bromobenzene, 574 j iodobenzene, 288 ; nitrobenw, 
10070 ; methyl iodide, 209 ; nitromethane, 330. ne > 

The following numbers for different alcohols illustrate the j ar 
effect of the introduction of the OH-group : methyl alcohol, 30 ■ 
alcohol, about 0; n-propyl alcohol, -78; n-butyl alcohol, 1 
isopropyl alcohol, 73 ; benzyl alcohol, -477 ; ferf. -butyl alcohol, 154 ! 
m-eresol, 657. ’ • 

The ethers are generally more negative than would be calculated 
from the means of the alcohol values ; in most cases the constant 
are small, whereas those of the aldehydes and ketones are very l a . 
and positive : acetone, 505 ; acetophenone, 2060 ; benzaldehyde, 2495 
Paraldehyde hag a negative constant, -713, indicating the presence 
of ether linkings. 

The fatty acids have small positive constants, the values of which 
are practically independent of the molecular weight in the higher 
members of the series ; there is also a periodic rise and fall in ^ 
constants, similar to that observed in the case of the freezing 
This periodicity is found in several classes of compounds, as, far 
example, in the substituted aromatic hydrocarbons, whilst in the 
poly-substituted aromatic compounds definite regularities are observed 
With increasing substitution in the paraffins, the constant first 
increases greatly, then diminishes rapidly to a large negative value, 
and finally approaches the original small positive value, aa illustrated by: 
methane, about 12 ; methyl chloride, 200— 300 ; methylene chloride, 
-36; chloroform, -100; carbon tetrachloride, 2‘3. 

Substances with high constants are the most reactive, those with 
low constants being slow to react. There are exceptions, however, at 
in the case of phenyl hydrazine, the constant for which is almost zero. 
The constants are of great use in determining questions of constitution, 
and they show also a connexion with the dielectric constant. 

The author connects his results with the electron theory of electro, 
optical effects. There is much to indicate that the individual molecules 
are anisotropic structures, which, contrary to what holds in the case 
of crystals, can assume all possible positions with respect to each other 

T.S.P, 

Radiations Decomposing Water and the Extreme Ultra- 
violet Spectrum of the Mercury Arc. A. Tian (Cornpt. rend, 
1911, 152, 1483—1485. Compare this vol., ii, 452). — The radiations 
decomposing water with formation of hydrogen and hydrogen peroxide 
are localised in the extreme ultra-violet, beyond A 1900 Angstrom 
units. The light from a quartz mercury lamp brings about this 
decomposition principally through the presence of the rays A. 1846, 
1848, and 1851. An electric spark between aluminium electrodes 
emits the rays A 1854, 1857 "5, and 1862, and is also able to decompose 
water in the same way. W. 0. W. 

Photocatalysie. Action of Light on Mixtures of Uranium 
Salts and Oxalic Acid. Ludwik Bruner and J. Kozak {ZttoA. 
Elektrochem., 1911, 17, 354— 360).— Solutions containing uranyj 
nitrate and oxalic acid are exposed to strong daylight, a number « 
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solutions being exposed simultaneously so as to obtain comparable 
results. Tbs reaction is too slow in artiflcial light. Two reactions 
take place : C a 0 s (0 H)„ = C0 3 + CO + H s O and C 2 0 2 (0H) 2 = CO, + 
g.CO-OH, about 27% of the decomposition being due to the second. 

nitiati a ( afcrrvncr a/»irla f.n f.Vio ncl nf.inn line. « ~ . ,, 


U’vui a* -- r — ‘ — - vu taw second. 

Pie addition of strong acids to the solution has no effect on the 
reaction. The rate of decomposition of the oxalic acid is independent 
,( its concentration within wide limits. It increases with the con- 
jentration of the uranyl salt, but more slowly than this, tending 
isymptotically to a maximum. The effect of temperature on the rate 
jf decomposition is too small to be measured. An attempt is made to 
measure the effect of varying the intensity of the light by wrapping 
the tubes containing the solutions with different numbers of layers of 
thin paper. The results indicate that light of less than a certain 
intensity produces little or no reaction ; above this intensity the rate 
of change is almost proportional to the intensity. The analogy 
between this result and the electrolysis of a solution with increasing 
K.M.f.'s is pointed out. 

No indication of the existence of a photochemical extinction could 

T. E. 


An Apparatus for the Measurement of Radioactivity. 
B«M Szilard (Chtm. Zeit., 1911, 35, 539— 540).— A delicately 
suspended magnetic needle in metallic communication with a metal 
band, within which it lies at the zero position, is contained on an 
insulator inside a flat circular box with glass top etched with a circular 
transparent scale. The position of the needle is read by a lens in the 
axis of the needle support. By means of a side plunger a charge can 
be given to the needle and its metal band. It is adjusted to zero 
uncharged by rotatiug the whole instrument, and then charged. The 
rate of movement of tho needle on its return to zero in presence of a 
radioactive substance is used to measure the activity. For work with 
animations, the instrument is mounted on a cylinder bearing a central 
electrode in connexion with the needle. F, S. 

The Presence of Helium in Autunites and the Period of 
Life of Ionium. Arnaldo Fiurri (Le Radium, 1911, 8, 204—205). 
i-An examination of one of the specimens of Portuguese autunite 
Investigated by Soddy (this vol., ii, 6) showed that the helium was 
largely present in the portion insoluble in hydrochloric acid. The 
gpectrum of the gas from 3 grams of the original mineral containing 
40% of autunite, obtained by calcining tbe mineral, was compared with 
that obtained by tho calcination of 4‘2 grams of the insoluble residue 
feniaining after prolonged treatment with cold concentrated hydro- 
chloric acid. The spectrum of helium was of similar intensity in tbe 
two specimens of gas. Since in dissolving tbe mineral in hydrochloric 
tod some of the helium in the insoluble residue may be evolved, 
falculations of the age of the autunite and of the life-period of ionium 
from this datum may be vitiated. F. S. 

.A Method of Making Visible the Paths of Ionising Particles 
through a -Gas. Charles T. R. Wilson (Proe. Roy. Soo., 1911, 

■ ’ 285 — 288). — By using a suitable expansion apparatus the track 
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of individual a- or /3-rays, or of ionising rays of any kind, through 
moist gas may be made visible by condensing water on the iotj a 
free. The expansion chamber is cylindrical with flat, horizontal rS 
and floor, 7‘5 cm. diameter, and between 4 and 5 mm. high before a *3 
6'2 mm. high after, expansion. The roof is coated below with a\hi 
layer of clear gelatin, and the floor also with gelatin blackened h° 
Indian ink, which prevents the deposition of dew on the chamber and 
forms an electrically conducting surface. Before expansion, a field of 
16 volts per cm. acts to remove ions as fast as produced. The uni 
ions “caught" on expansion are those produced withiu 0025 second 
before expansion. For eye observation, a Nernst lamp and coDdensio^ 
lens, and for photography, a Leyden jar discharge through mercury 
vapour at atmospheric pressure (the mercury being boiled in a quart; 
tube) were employed, the spark being passed from 0-1 to 0-2 second 
after the expansion had taken place. The radium-tipped nietal 
tongue of a spinthariscope is placed inside the chamber, and the 
individual trails of the a-rays are then clearly seen. Some of 
these show evidence of having divided into two trails, due to 
positive and negative ions uuder the influence of the field, p r ; or 
to the moment of exposure. Those photographed before diffusion ha? 
had time to occur are remarkably sharply defined lines. With /3-rays, 
absolutely straight thread-like lines are generally seen radiating from 
the source, while similar lines due to secondary or reflected /}-ray$ 
cross the field in other directions. With y-rays, the cloud is localised 
'in streaks and patches, and consists mainly in fine straight thread- 
like lines traversing the chamber in all directions, due to the 
/3-particles from the walls of the vessel. With X-rays, the cloudlets 
are mainly thread-like objects, varying in length from a few milli- 
metres to a fraction of a millimetre, rarely straight, and many showing 
a peculiar beaded structure. The results are in agreement with 
Bragg’s view that the whole of the ionisation by X-rays may be 
regarded as due to cathode-rays or /3-rays arising from the X-rays. 
The question as to the form of the X-ray wave-front remains 
undecided. F- 8. 


The Variation of Ionisation with Velocity for the 
/3-Particles. W. Wilson ( Proy . Roy. Soc. f 1911, A, 85, 2 40-248).- 
Separate determinations (1) of the charge carried, (2) of the ionisation 
produced by the /3-rays of radium B and C, separated by means of a 
magnetic field into bundles of rays of different velocities, have afforded 
data for the determination of the relative amount of ionisation pro 
duced by the individual /3-particle at different velocities. The deter- 
mination of the charge carried by the rays, and therefore the number 
of /3- particles worked with, was made by allowing the rays, after 
being sorted out by the magnetic field, to enter a box, closed except 
for a small hole where the rays enter, and to measure the charge 
gained by the box in a vacuum by means of the deflexion of u 
attached gold-leaf system. To measure the ionisation, a box of exactly 
similar character was employed in the same place in the apparatus as 
ionisation chamber, the pressure of the air being between 0'1 to 5 cm. 
of mercury. The increase of ionisation due to multiple reflexion oi 



general and physical chemistry. 


ii. 567 


the rays from the walls . of the box was separately determined and 
corrected for. As a result, it was found that the ionisation in free air 
rt r cm. of path produced by the /3-particle varies inversely as the 
Liare of the velocity between velocities of 1-4 and 2'9 (x 10" 10 cm. 
per second). This result should follow if the same amount of energy 
is required for the production of each ion, since the average time 
spent by the /S-particle within the atom is inversely proportional to 
the velocity, and the work done by the electron within the atom is 
proportional to the square of the time. In thick metal vessels, owing 
to the complicated manner in which the /3-pai tides are scattered, no 
simple connexion exists, the ionisation I in a thick copper vessel being 
approximately represented by the equation : I = K(c-v), where v is 
the velocity, and E and c are constants. p. g. 

Observation of /3-Rays from Radium-D. Otto von Baeyer, 
Orro Hahn, and Lise Meitner (Physikal. Zeitsch., 1911, 12, 
378 — 379). — A photograph of the magnetic spectrum of the /3-rays of 
a product containing radium-D, -E and -F showed two groups of easily 
deviable /3-rays due to radium-/!. The velocity of these new rays is 
0'37 and 0‘3 1 (that of light = 1). These rays are therefore of the 
same order of velocity as the cathode rays. Only two of the members 
of radioactive series, actinium and mesothorium-1, remain in the 
disintegration, of which no rays have yet been observed. F. S. 

The /3-Rays of the Active Deposit of Thorium. Otto von 
Baeveb, Otto Hahn, and Lise Meitnek ( Physikal . Zeitsch., 1911, 12, 
273— 279).— The photographic examination of the magnetic spectrum 
of the /?-rays of the active deposit of thorium distinguishes three 
homogeneous groups of rays, that from thorium-A with velocity 0'63, 
and two very easily deviable groups with velocities 0-3+ and 028 
(velocity of light = 1). There is another feeble group of homogeneous 
rays of velocity 0'72. The /3-rays of thorium-il are not homogeneous, 
and range in velocity from 0'93 to 0 95. These results, taken in 
conjunction with others, lead to the general conclusion that /3-rays 
above 70 — 80% of tho velocity of light are more or less heterogeneous, 
whilst /1-rays of lower velocity are homogeneous. The slower /3-rays 
in passage through matter suffer reduction of velocity without loss of 
homogeneity. Thus the two groups of velocity 0-63 and 0-72, after 
passage through 0'040 mm. of aluminium, had velocities 0 57 and 0 68. 
The faster /3-rays through passage of 0'3 mm. of copper, and 0T mm. 
of platinum, did not experience a change of velocity of 1%. The 
degree of heterogeneity was not affected. The heterogeneity is 
probably impressed upon the beam in the immediate neighbourhood 
of the point of expulsion of the rays through a reflexion or secondary 
radiation effect. The former conclusion that the exponential law of 
absorption of /3-rays indicates homogeneity is modified in consequence 
of these results. p. g. 

The Influence of Radium Rays on the Photo-electric 
Sensitiveness of Metals. H. Dembhr (Ber. ffeut. physikal. Ges., 

: - 173, 313 — 327 ). — The influence of a-, /3-, and y-rays on the photo- 
electric activity of metals has been examined. With a copper plate 
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in a high vacuum, the photo-eleetrio activity is unaltered when ,, 
plate ie acted on by a-, /?-, and y-rays. With a platinum p] at6 e 
similar circumstances, the photo-electric activity increases under tl" 
influence of a-rays, but this is due to the secondary effect wV ? 
consists in the removal of the adsorbed gases when the surface of u 
plate is bombarded by the a-particles. In air at atmospheric pressur* 
the phenomena of photo-electric fatigue, first observed by Crowd®* 
are exhibited, but this is shown to be due to the ozone which •' 
generated by the acting rays, and not to an action of the rays on n 
metal itself. H. }[, p 

The Production of Characteristic Rontgen Radiation. 
R. Whiddington (Proc. Camb. Phil. Soc., 1911, 16, 150 — 154*) __ 
When an element is acted on by primary Rontgen radiation of 
sufficiently high penetrating power, it emits a characteristic secondary 
radiation. In order to determine the nature of the primary radiation 
which is just sufficiently penetrating to cause an element to emit its 
characteristic secondary rays, the author has made experiments with 
cathode rays of different velocities. The critical velocities, which 
correspond with the commencement of the emission of the character- 
istic rays, were found to be as follows : aluminium 2’8, chromium 5 ] 
iron 5-7, nickel 6T, copper 618, zinc 6'24, selenium 7-25 x 10® cm, pj 
second. These numbers show clearly that the critical velocity is nearly 
proportional to the atomic weight of the emitting element. 

It has also been found that the energy of the Rontgen radiation f« 
cathode rays of given velocity is proportional to the magnitude of th 
cathode ray current. H. 51, D, 

The Intensity of Secondary Homogeneous Rontgen Radia- 
tion from Compounds. J. Crosby Chapman and E. D. Gait 
(Proc. Camb. Phil. Soc., 1911, 16, 136 — 141).— Measurements have 
been made of the characteristic secondary Rontgen radiation which ii 
emitted by strontium in the form of chloride and sulphate, and by tin 
as free metal and in the form of the nitrate. Standardised rays from 
an X-ray bulb were allowed to fall on a thin sheet of the metal or 
compound under investigation, and the secondary radiation measured 
by means of a Wilson tilted electroscope. The experimental data 
show that the intensity of the characteristic secondary radiation ie 
solely dependent on the quantity of the emitting element present, and 
is therefore a purely atomic phenomenon. This result supports the 
view that the characteristic secondary radiation does not result from 
the subsequent bombardment of atoms by ejected electrons, for, if this 
were so, the intensities of the radiation from a metal and its compounds 
could not be equal. H, M. D. 

The Doppler Effect of Hydrogen Canal Rays. Jobamib 
Stabk ( Ber . Deul. physikal. Ges., 1911, 13, 353 — 356).— The interpre- 
tation of observations on the Doppler effect exhibited by canal rays in 
hydrogen by Gehrcke and Reichenheim (this vol., ii, 166) is said tote 
inconsistent with experimental results obtained by other authors. 

H. M. D. 

' and Proc. Soy. Soc., 1911, A, 85, 323 — 332. 
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The Action of Cathode Rays on Certain Minerals, and 
the Nature of the Mineral Colorations. Cohnelio Doeltek 
ijfonatsh., 1911, 32, 299— 318).— The colour changes produced by 
the action of cathode rays and in some cases of ultra-violet rays on 
ro ck salt, sylvine, corundum, zircon, ruby, topaz, kunzite, barytes, and 
celestine, have been examined. In the case of rock salt, the behaviour 
of the naturally-coloured blue mineral was compared with that of rock 
f alt coloured artificially by means of sodium and that coloured by the 
action of cathode rays. The three forms exhibit considerable differ- 
ences in regard to the effect of high temperature and of ultra-violet 
light on the coloration. 

As yet no satisfactory explanation of the colour changes can be 


The Behaviour of Radium Emanation at Low Tempera- 
tures. R- W. Boyle (Phil. Mag., 1911, [vi], 21, 722—732).— 
The volatility of radium emanation at low temperatures (-130° to 
- 180°) has been investigated by a new method, in which the emana- 
tion was contained in a bayonet-shaped tube drawn out to a fine tip at 
one end, where the emanation could be condensed, and closed at the 
other end with a very thin mica window, thin enough to allow a-rays 
to pass through. In this way the a-rays escaping from the window 
furnish a measure of the amount of emanation in the vapour phase, 
the a-rays from the condensed emanation not being able to impinge 
upon the window. The tip of the tube was cooled in pentane, 
surrounded with liquid air, which slowly evaporated, allowing the 
temperature to rise gradually while the ionisation produced by the 
a-rays was observed. With large quantities of emanation and 
insensitive measuring apparatus, volatilisation appeared to take place 
sharply at about - 160°, but with smaller quantities of emanation and 
more sensitive measuring instruments, the volatilisation appeared to 
commence earlier, in one case as low as -170°. The volatilisation 
: appears to be normal, and occurs to a varying extent over a wide 
| range of temperature. F. S, 


Typical Cases of Secondary Emanations Produced by 
Uranium-X W. B. Huff ( Ion , 1910, 2, 360-367).— Schmidt 
has established that the intensity of /3-rays set up in metals by the 
action of uranium-X follows the order of their atomic weights, and 
the author by direct methods of comparing secondary emanations has 
confirmed this result. F. M. G. M. 


The Complex Nature of Radium-C. Kasimib Fajass 
( Physikal . Zeitsch., 1911, 12, 369—378). — Recoil experiments with 
pure radium-C, deposited from the sulphuric acid solution of the active 
deposit from a large quantity of radium, on a nickel plate have 
established the view of Hahn and Meitner that radium-C is complex. 
The recoil product (radium-C,) gives out /3-rays only, within the experi- 
mental error of the same absorbability as the total /3-radiation of the 
1 active deposit. The product radiimi-6', has a half-period of l'S8 
minutes, its radioactive constant being O'OSifsec.] -1 . Since the 
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a-radiation of the active deposit does not come from radium.^ 
from its product, it must come from radium-C^ ; but the amount * 
radium-(7 2 recoiled from radium- G x is very small, and is much in ^ 
than to be expected of a /3-ray recoil than of an a-ray recoil, ip? 
/3-activity of the recoiled radium-C^ is only 1/20, 000th of that of ft 
source. Experiments on the recoil of radium-Z) from the same so, * 
showed that about 25% of the atoms of radium -Z) formed are recoiW 
It follows in consequence that radium-Z3 must be the direct product of 
radium -(7 lf and not of radium-Cg, and that the production of radium^ 
from radium-C'j is the first case of a multiple disintegration exop 2 
mentally observed. The series therefore runs : 

A Ra-(7 2 

Ra — >-Em — >-Ra-d — >-Ra-Z? — vRa-C'j 

URa-Z> -> 

It is suggested that radium-6* 2 may be the parent of actinium, ft, j 5 
probable that only a small part of the /3-rays of the active deposit are 
due to radium-(7 2 . The qut^tion as to what radiations the two kinds 
of disintegration of radium-Cj are accompanied by remains to be investi- 
gated. The recoilbd radium-(? 2 is always accompanied by a nuxmi* 
amount of r&dium-C,, which may be due to the volatility of the latter 
In an appendix [with Walter Makower] the phenomenon of the 
recoil of radium-(? 2 in a high vacuum is investigated. No greater 
quantity of radium-(7 2 was obtained, than at atmospheric pressure in 
an electric field, but the quantity of radium-^ was increased about 
fifty times. F. S, 


The Radioactivity of Some Igneous RockB from Antarctic 
Regions. Arnold L. Fletcher (Phil. Mag., 1911, [vi], 21, 
770 — 773). — The radium and thorium contents of 13 specimens of 
rock from the Antarctic region of S. Victorialand have been deter- 
mined. The richest was a Kenyt lava, coloured red by infiltration of 
geyser water, which contained 4*02 x 10" 12 radium and 1 *84 x 10' 5 
of thorium (grams per gram). Three other specimens contained 
above 2 and 1*3, two above 13 and 0’7, and the remainder below 
l'O and 0‘5 respectively for the radium and thorium in the above 
units. Remarkable constancy occurred in both radium and thorium 
in specimens from the same locality, independently of the chemical or 
petrographical character of the rock, the ratio of the radium to the 
thorium being remarkably constant in all the specimens at about 
17 x 10 -7 . Tests to see whether the presence of thorium interfered 
with the method employed to estimate the radium gave negative 
results. £ S- 


The Association of Lead with Uranium in Rock -Minerals, 
and its Application to the Measurement of Geological Time. 
Arthur Holmes ( Proc . Roy . Soc. } 1911, A, 86, 248— 256).— For 
minerals of the same age, the ratio of lead to uranium should be a 
constant if the lead originates from the uranium. By working on 
certain minerals, such as thorite, zircon, and certain apatites an 
is, which segregate wifchiu themselves on crystallisation a wuc 
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kreer proportion of uranium tlian is contained in the magma, the 
amount of lead initially present may be neglected. If changes in the 
amounts of lead and uranium occur, due to external chemical agencies 
it is improbable that the two elements will be equally affected, so 
that if constancy of ratio of these two elements is found, it may b» 
assumed that the mineral has not undergone appreciable alteration. 
These considerations limit the investigation to fresh, stable, primary 
rock-minerals, and those from the Christiania district of Norway, a 
geologically depressed area of 4000 square miles separated on every 
Itae by faults trom the 8urr °unding Pre-Cambrian gneiss, have been 
selected, the minerals being a series of thorite-bearing nepheline- 
syenites, probably of lower Devonian age. The uranium was 
estimated by means of the radium emanation and the lead gravi- 
metrically as sulphate, and also colorimetrically by Harcourt’s 
method (Trans., 1910, 97, 841), the amount of copper and bismuth 
jheing negligible. In seventeen minerals arranged in the order of 
prauium content, the Pb/U ratio of the first fifteen varied from 
4)041 to 0‘068. With few exceptions the ratio increased somewhat as 
the uranium decreased, possibly due to the lead initially present in 
the magma having a gradually increasing relative importance. For 
the last two minerals, nepheline and felspar, the amount of uranium 
ms only 0 001 and 0'0006% the Pb/U ratio being 0 4 and 0’5. The 
eean value taken for the age-estimation was Pb/U = 0-046, which gives 
he age as 370 million years. The analyses collected by Boltwood of 
ihe uranium and lead in minerals are discussed with reference to the 
irobable ages of the minerals. Wherever the geological evidence is 
dear, it is in agreement with that derived from the Pb/U ratio, The 
igcs indicated by the latter are as follow: Carboniferous 340; 
Devonian 370; Pre-carboniferous 410; Silurian or Ordovician 430; 
’re-Cambrian, (a) Sweden 1025 and 1275; (b) U.S.A., 1310 and 1435 ; 
e) Ceylon 1640 ; in millions of years. F. S. 

The Emission of Negative Electrons by Heated Potassium 
ind Sodium, and the Conductivity of the Vapoure of These 
Petals. Karl Fredenhagen (Physikal. Zeitsch., 1911, 12, 398—408).— 
ileasurements have been made of the electrical conductivity of the 
a pool’s of sodium and potassium heated in highly exhausted tubes. 
Vhen the exhaustion of the tubes is sufficiently high, the galvanometer 
ndications at gradually increasing voltages indicate the existence of 
aturation currents. This is more clearly marked in sodium than in 
otassium vapour. The magnitude of the saturation current in- 
reases with the temperature in accordance with the exponential 
ormula deduced by Richardson, 

By means of experiments with the superheated vapours, it has been 
fund that the current is almost entirely due to the emission of 
lectrons by the heated metals, If, in addition, the vapours have a 
pecific conductivity, the magnitude of this at temperatures below 350° 
i so small as to elude detection, H. M. D. 

Radiation of Rubidium. Emile Hesriot (Compl. rend., 1911, 
52, 1384—1386. Compare Abstr., 1910, ii, 678). — The radiation 
tom rubidium is more intense, but less penetrating, than that from 
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potassium. The rajs are almost homogeneous ; their coefficient 
absorption by paper diminishes as the thickness increases, and i, „• 0I ' 
by the equation: K f jK. = 0'90«' lss s+0'10« _950 s, where K f j g j!" 
intensity of radiation traversing />, the weight of paper per sq Mre "* 

A close proportionality exists between the radiation and !?' 
proportion of rubidium in the salts of the metal. \y, q m 

The Velocity of the lone of Alkali Salt Vapours in Plan, 
Harold A. Wilson (Phil. Mag., 1911, [vi], 21, 711-718).“* 
results of earlier experiments on the conductivity of flames contain!^ 
vapours of salts of the alkali-metals indicate that the positive ions J 
atoms of the alkali-metals carrying single atomic charges, but this ' 
i difficult to reconcile with the fact that the velocities of these ions are 
the same for all the alkali-metals. The results are re-examined from 
the point of view that the alkali-metal atoms in the flames exist as 
ions for only a fraction of the time, the experimental values fouod f or 
the velocities being then the true velocities multiplied by the se 
fractions. These fractions, deduced from the experimental data, are 
found to vary from 0‘21 for the lithium ion to 0*99 for the casiu m 
ion, on the assumption that the fraction varies as the square root of 
the atomic weight. This assumption is found to be in approximate 
agreement with the experimental data. p g 

Velocities of the Electrons Produced by Ultra-violet Light, 
A. Ll. Hughes (Proc. Camb. Phil. Soc., 1911, 10, 167— 174).-Tlie 
influence of the nature of the surface layer on the velocity of emission 
of electrons by metals when excited by ultra-violet light has been 
investigated. Experiments were made with nickel, copper, zinc 
cadmium, and mercury, and the effect of using the metal as anode and 
cathode, of allowing the metal to remain in different gases, and oi 
preparing metal surfaces by distillation in a vacuum, was examined. 

The results obtained show that these various forms of treatment 
give rise to considerable differences in the velocity of emission of the 
electrons. The surfaces obtained by distillation in a liquid air 
vacuum are more likely to be free from surface films than those which 
have been treated by a discharge. In support of this view, it is found ! 
that the increased velocities obtained for the fresh surfaces are much 
more constant and remain steadier than the values obtained after i. 
discharge. With ordinary polished metal surfaces, the low values oi ; 
emission appear to be due to the presence of a retarding surface film, j 

H.M.D, j 

The Influence of Changes of Temperature and Pressure! 
in Gases on the Movement of the Ions Shown by Ultra- 
violet Light. Alois F. Kovarik and C. Zak*zewski (Ion, 1910, 2, 
289 — 314). — A description of the apparatus and methods employed to 
an investigation to determine the influence of temperature and pressure 
on the size of the negative ions in plates of metal in dry and wet air 
and in carbon dioxide. 

The results indicated that the mobility of ions is greater in dry 
than in wet air, greater in air than in carbon dioxide, and independent 
of the nature of the metal. Down to pressure* of 200 mm. fl# 
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product of the mobility and pressure remain constant ; below 200 mm 
the product increases as the pressure decreases, especially rapidly at 
very low pressures. ' 

With rising temperatures, the mobility increases, and at very high 
temperatures is inversely proportional to the density of the gas At 
liquefaction temperatures, the mobility is much less than would corre- 
spond with the density of the gas, so that here the assumption of 
larger molecular aggregates appears to bo justified, F. }j, G, M. 

The Question of Valency in Gaseous Ionisation. R. A, 
Millikan and Harvey Fletcher, (7V»i/. J/ujr., 1911, [vi], 21, 753 — 770 ' 
Compare this voh, if, 175).— Direct unmistakable evidence has 
teen obtained that the act of ionisation of air molecules by both 
primary and secondary J-rays of widely varying degrees of hardness, 
and by /!- »nd r ra y s . consists, under all conditions examined’ 
uniformly in the detachment of a neutral molecule of one single 
'elementary charge. The method employed was to measure by a 
lathetonieter the velocity of an illuminated single drop of oil under 
the joint action of gravity, and an opposed electric field, when it was 
kept near the upper, negative, plate of a coudensor, while a sheet of 
X-ray ionisation was produced parallel and near to the lower, positive, 
plate. The drop was first so charged that this action of gravity 
neatly balanced that of the field ; the X-rays were applied until a 
sudden start indicated that an ion had been caught by the drop, when 
the X-rays were stopped, the velocity was measured, the J-rays again 
applied until there was another sudden change of velocity, and so on 
the movement of the same drop being often observed for several 
lours. The whole of the observations, with a very few doubtful 
inceptions, which are probably due to the simultaneous arrival of two 
ons, indicate that the charge of the drop changes its value by single 
itomic charges. Under the conditions, nil but a few per cent, of the 
‘catches" are of positive ions, and the smallness of the number of 
atches of negative ions is regarded as conclusive evidence that the 
Tester part of the ionisation of the gas by A" rays is due directly to 
ho primary rays, and not to secondary J-rays generated from them, 
lie evidence derived from the work of Townsend and others that the 
lositive ions produced by J-rays, particularly soft secondary J-rays, 
,re doubly charged, is reviewed. The present experiments differ from 
ariier ones in that the charge on the ion is not measured after the 
)n has been formed for a considerable time, but is the charge at the 
lomentof formation. The atomic structure of electricity is beautifully 
emonst-rated by these experiments. For a single drop, three or four 
different velocities, duo to an increment of the positive charge 
y one, two, three, orhsometimes four, atomic charges, are observed, 
nd no intermediate velocities ever occur. The different velocities 
re so characteristic that they can be distinguished by the eye unaided 
y a watch or chronometer. F. S. 


,4 ®P e °ial Case of Distribution of Ionisation in a Gas, 
tun Superficial Layer Containing Ions of Both Signs. 
Iaohicb de Brogue ( Campl . raid., 1911, 152, 1298—1299. 
' i™'e this vol., ii, 356). — The production of a thin layer .of ions on 
v OL C. ii, fit) 
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the surface of quinine sulphate in process of hydration is som^ 
analogous to the phenomena observed when Rontgen rays imping 
tangentially on a metallic plate, except that in the latter case oal 
negative ions are produced, and the layer has an appreciable thicljJ 
owing to secondary radiations. The extreme tenuity of the layer over 
the quinine sulphate crystals is sufficient to account for the difficult 
in arriving at saturation, since the electrical field acts by diming ' 
the initial re-combination of the ions. W, 0. ^ ' 

Eleotric Dispersion of Water and Ethyl Alcohol f or y e 
Short Waves. H. Merczyng (Bull. Acad. Sci. Cracow, igjf 
123— 133).— The refraction of electric waves by water and ethyl 
alcohol has been measured for wave-lengths ranging from ij'5 
4-5 cms. For these waves the refractive index is appreciably different 
from tho value for infinitely long waves, and the measurements alford 
information therefore as to the form of the dispersion curve. In n, 
case of water, it is found that the refractive index increases with the 
wave-length. Both liquids exhibit anomalous dispersion. 

H.1I.D, 


Tho Electrical and Optical Behaviour of the Chlorine 
Flame. J. Franck and P. Pmngsheim (Ber. Deut. pbjsM. Su, 
1911, 13, 328— 334).— When the electrical conductivity of a hydrogen 
chlorine llamo is measured between unsymmetricul electrodes, \ 
unipolar effect is observed, which is of opposite character to that 
exhibited by hydrogen or coal gas flames burning in air. This 
difference in behaviour is found whether a continuous or an alternating 
current is sent through the flame. In a similar manner, the dependence 
of the polarity on the temperature of the electrodes in the chlorine 
flame is the reverse of that found in the hydrogen or coal gas Jus. 
With two equal electrodes, tho temperature of the cathode is the chid 
factor which determines the conductivity in the latter, whereas the 
anode temperature is of primary importance in the chlorine flame, 
These observations indicate that the mobility of the positive ions in 
the chlorine flame is much greater than that of the negative ions. Free 
electrons are therefore absent, and this is no doubt due to the great 


affinity of the molecules of electro-negative gases for electrons. 

The absence of the yellow colour of sodium when this is introduced 
into the chlorine flame is probably connected with the absence ol 
electrons. If, however, an oscillatory spark discharge is passed 
through the flame containing a bead of sodium chloride, an intecss 
7)-line emission is at once obtained. B. M. i 1 


The Relation of the Electrical Conductivity of Some Silva 
Amalgams to Temperature. Antonio Reyes Calyo (Ion, ™ 
2, 409 — 410).— The author measured the electrical resistance of vei; 
dilute silver amalgams (up to 0-06% Ag) between the temperatures « 
0° and 20°, and found that at all concentrations it was merely 
function of temperature, 

At constant temperatures the resistance decreased with the n® 
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concentration, and yielded a curve which was concave to th« 

concentration axis. jp jj q. jj 


The Conductivity of a Cadmium Amalgam. Antonio Rev* 
tovo (Ion, 1910, 2, 408—409). The tabulated resuUs of ®!? 
moots on the conductivity of various cadmium amalgams measure! ,t 
dificrent temperatures. With more than 1% of cadmium present 
conductivity increased with the temperature, first quickly then morn 
; slowly, until a transition point was reached and it became rectilinear 
llncreised concentration raised the temperature of the transition 
point. For very dilute amalgams, the conductivity between 0° and 20° 
may be represented by quadratic equations. j? ^ q ^ 


Liquid Helium C. The Change of Electric Resistance of 
Pure Metals at Very Low Temperatures. IV. The iElectricall 
Resistance of Pure Mercury at Helium Temperatures 
H. KANBM.INOB Onnes (Proc. K, Akad. Wdemck. Amsterdam, 1911 
13, 1274-1276. Compare this vol ii, 368, 487).-The electrical 
resistance of pure mercury at liquid helium temperatures has been 
measured by the aid of a helium cryostat. At 13-9° (absolute) the 
resistance is 0-034 of that of solid mercury at 273° (obtained h„ 
sitrapolation) ; at 4 '3° it is 0-0013, and at 3 J it is less than 0-0001 
[his shows that the resistance of mercury, like that of gold becomes 
;ero at a temperature which is experimentally attainable and 
appreciably higher than the absolute zero. The observations agree 
nth the behaviour predicted by the author on the basis of Planck’s 

teo ^ HM.D. 

Electrical Resistance of Antimony Selenides. IIenki Prr,. Kn « 
C 7 , rend 1911, 152 1 302-130^ Compare Ch,c tit L “ 
7’:"> “0).— The specific resistance of mixtures of antimony and 
elemum increases with the proportion of selenium until this 
oroponds with the compound Sb 2 Se 3 . For mixtures containing 
* selemum , than the compound SbSe, the specific resistance 
ocreases regularly with the temperature, and, on cooling, diminishes 
“ , same extent - With higher proportions of selenium, it reaches 
maximum as the temperature is raised, aud then diminishes until 
" s “ n -. mlxture is th <!n cooled, the values for the resistance arc 
inch higher than the original numbers, and the maximum occuis at a 
liter temperature. WOW 

Electromotive Firce Produced by the Plow of Copper 
-ulphate Solution through a Capillary Tube. L. Rusty (Cornet. 
! n ,'’ . I 1, 152 ’ 1375—1376). — A difference of potential of about 
0 0 JSGrve ^ between the ends of a capillary tube when an 

L “? S ° U j 10n conl ' ainin g ! % of crystallised copper sulphate passes 
“ ’ u ™ e J' a pressure of 90 atmospheres. The difference is pro- 
onai to the pressure, and diminishes as the proportion of copper 
uphate increases. O W 

39—2 
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The Temperature-coefficient of Concentration Celle, j a 
which the Same Salt ia Dissolved in Two Different Solvent, 
Arthur P. Laurie (Proc. Roy. Soc. Edin., 1911, 31, 375—396. Oo®. 
pare Abstr., 1908, ii, 1007).-The E.M.F. of the cell : Ptl0'025Kl + 
0-01381, in water | 0 ' 025 KI+iI 2 in alcohol |Pt, gradually chauges from 
a positive value to a negative one as * varies from 0-043, to 0 -345, m 
at 14° and 25°, current in the direction of transferring potassium 
iodides from alcohol to water being defined as positive This is j, 
accord with the theory of such cells, as developed by Luther (Ahstr 
1896 ii, 461) and Abel (Abstr., 1906, ii, 722). The curves showing 
the relation between the E.M.F. and se are roughly logarithmic, wiy, 
approximately the same temperature-coefficients. Similar results 
were obtained with cells in which the alcohol was replaced by 
nitrobenzene, and with alcohol-water cells with potassium iodide in 
solution and silver-silver iodide electrodes. Using Abel s results as a 
starting point, it is shown theoretically that there is a connexion 
between the latent heats of solution and the observed results, of the 
form E = V - A + T.dejdt, where A' and A are the latent heats doe 
to the solution of one gram-mol. of potassium iodide in water and 
alcohol respectively (calling heat absorbed positive), E is the 
and dejdt is the temperature-coefficient. 

Starting with the cell Ag,AgI|0'001kI in water 0-001M „ 
alcohol I Ao,A«I, the concentrations of the aqueous solutions vat 
varied from 0-001 to 0-1 and the E.M.F .' s measured.. As the » 
centration of the aqueous solution increases, the E.M.F. changes from 
positive to negative, and the results are in accordance with the 
equation E= RT(\^.G x r - log-C'), where * is a constant, and C aid 
V’ are the concentrations of the alcoholic and aqueous solution 
respectively- 

It is further shown that the condition of electrical equilibrium is 
the potassium iodide-water-alcohol cell is not when both solutions™ 
saturated with the salt, but is when the strength of the water 
solution is such that diffusion produces no salt precipitation whenit 
is in contact with alcohol saturated with potassium iodide Thu 
equilibrium is reached when the strength of the water solution u 
about 2 mols. of potassium iodide per 1000 c.c. 1 - s - r - 


Electrochemical Behaviour of Tin. Fritz Forester and Jd 
Yamasaki (Zeituch. Elektrockm-, 1911, 17, 361 374). The o , 
potentials, referred to the normal hydrogen electrode, are measure! 

at Sn|0-9 mol. SnCh per litre = -<H88™lt; Sn 1 0A9 s ^j“ 
litre = -0-190 volt ; Sn|0-49 mol. SnCl 2 in A-HCl - J - 
Pt|0'25 mol. Sn" +0-25 mol. Sd" in Y-NH 4 C1 = +«' J 
PtlO-25 mol. Sn H + 0-25 mol. Sn lv in 0'5Y-HC1 = +0 158 • 

0-25 mol. Sn II + 0’25 mol. Sn lv in 2A-HC1= + 0 ' 138 v0 !‘ - , taraot 
The effect of adding ammonium chloride or6ul P 1 f‘f U 1 1 * 

solutions is also studied. The results indicate that the stan 
exist largely in the complex forms m aqueous solution. 1 he s 
stannic potentials only become constant after severe > 



general and physical chemistry. 


ii. 577 


change is attributed to the diminution of the concentration of the 
stannic ione by hydrolysis j it hardly occurs in strongly acid solutions. 

The electrolytic reduction of stannic to stannous chloride at 
platinised platinum cathodes is studied. At the ordinary temperature 
the change is a slow one, so that a comparatively small increase of 
current density changes the cathode potential so much that tin is 
deposited (in 2xV-acid solutions) or hydrogen is evolved (in 61 V- 
hydrochloric acid). 

The retardation of the reduction disappears almost entirely at 
hioher temperatures (50 — 75°), and it is diminished by increase of 
the concentration of the stannic chloride or of the hydrochloric acid 
in the solution. T. E. 

Thermodynamics of the Cell ; llg, HgCll, PbCl 2 , Pb. Robert 
hUTHEa (ZeiAsch. Elektrochem., 1911, 17, 293 — 294). — From measure- 
ments of tho E.M.F. of the above cell, the heat of the reaction 
Pb+ 2HgCI = PbCl 2 + 2Hg, is calculated to be +21900 cals., direct 
hermochemical measurements having given 20100 cals. T. E. 

Mercurous Perchlorate Voltameter, Frank C. Mathers and 
4 lbert F. O. Germann ( Indiana University Studies, 1910, 41—49), 
_An acid solution of mercurous perchlorate is made by electrolysing 
i strong solution of perchloric acid with a mercury anode and a small 
ilatinum cathode. Conductivity measurements show that a solution 
if perchloric acid containing 0'43 gram per c.c. has the best con- 
luctivity. The conductivity of solutions of mercurous perchlorate 
ncreases slowly with the concentration, but the addition of free acid 
[creases it greatly. For the voltameter, a solution containing 0 642 
yam of mercurous perchlorate, 0 2836 gram of perchloric acid, and 
!'04 gram of sodium perchlorate per c.c. was used. Without the 
odium salt; a part of the mercury is deposited in the form of a black 
owder, In the voltameter the anode consists of 20 or 30 grams of 
lercury supported by a layer of glass wool on the bottom of a Gooch 
rucible, which is suspended in the electrolyte. The mercury cathode 
I placed below the anode, and is contained in a capillary tube with 
larks upon it, so that after a determination the mercury deposited 
lay be run off exactly and either weighed or measured. A number of 
jmparisons with silver and copper voltameters show that the error 
Des not exceed about ±0'4%. T. E. 

The Dissociation of Amphoteric Electrolytes. Leonor 
Iichaelis (Biochem. Zdlsck., 1911, 33, 182 — 189). — If p be the 
tcpnrtion of undissociated molecules of an amphoteric electrolyte, then 
“=1/(1 + i 0 /[H'] + ii,/[OH']), whero is the acid, and h the basic 
tsociation constant. The lorm of the curvewhen the hydrogen ion con- 
m ration is plotted as abscissa:, and p as ordinates, will depend on 
le magnitude of the product k, .kp, which is characteristic for any 
irticular amphoteric substance. The maxima of these curves are 
® isoelectric points. The smaller k a .h, the higher is the maximum 
love the abscissse. When it reaches 10 _li , the maximum reaches 1 
bat is, the substance is entirely undissociated). In electrolytes of 
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smaller value, there is a broad zone of hydrogen ion concentrations ' 
which the substance is not dissociated. This is the case with ty rosin? 
leucine, and arsenious acid. Substances where Mk> 10 « (!„ J 
appear to be capable of existing. S. B. g 

Alterations in the Concentration of the Solution of , 
Magnetisable Salt in a Non-Homogeneous Magnetic Fi e ^ 
Woldemar Voigt [with Statfscu] (Clum. Zentr , 1911, i, 862 —863' 
from Nachr. K. 6 ‘es. HTsa. Gbttivgev, 1910, 545 — 553).— Theory 

demands that concentration differences should be brought about in 
the solution of a magnetic salt placed in a non-homogenemis magtetit 
field. If a solution of such a salt is placed in a containing v esst j 
so that the concentration of the solution varies in the vertical 
direction, an almost horizontal beam of light is deviated through tie 
angle a, where a-- Ilk’ In- - n t ppll 2 jin'pBT.ih, and I) is t he thickness of 
the vessel, K the magnetisation number, n and n 0 the refractive indioer 
of the solution and solvent respectively, B the Boyle’s constant for the 
solution, which is considered to obey the gas laws, T the absolute 
temperature, p the density of the dissolved salt, II the intcusity of the 
magnetic field. 

For a 20% solution of ferric chloride, a was found to be 3*5x10“* 
whilst according to the above formula it should have been 5x10'*, 
If the dissociation of the ferric chloride is taken into account a beta 
agreement is obtained. T, S, P, 

The Thermo electric Effects (Thermo-electric Forces, Thou- 
son Effect) and the Thermal Conductivity of Certain Elements 
and Compounds and the Experimental Examination of the 
Electron Theories. Johann Koenjosbekger and J. Weiss (in, 
Physit, 1911, [ivj, 35, 1—46).— The thermo-electric properties an4 
the thermal conductivity of silicon, molybdenite, iron pyrites, 
magnetite, ilmenite, manganite, ferric oxide, and graphite have bwi 
investigated. A method of measuring the thermal changes eor» 
sponding with the Thomson effect is described, in which short rods of 
the material are employed instead of long wires. The thermc-electiic 
differences of potential at 50° of the various substances in contact 
with copper vary from + 770x 10 -C volt in the case of molybdenite to 
- 700 x 10 -8 volt for. impure silicon. The experimental data ate 
dismissed in detail in reference to various deductions from tl« 
theory of electrons. H. M. D. 

Kinetic Theory of Gases and Thermodynamics. A. Bn- 
thoud (J. Chim. rhys., 1911, 9, :152— 3H l ).— Considered then® 
dynamically a gaseous system is in equilibrium when its entropy is* 
its maximum. By the kinetic hypothesis, if all the molecules mil 
at the same temperature at any moment, they would immediate y 
assume a variety of temperatures from zero to infinity. This procti 
beiDg accompanied by a decrease of entropy is impossible ten® 
dynamically. To meet this difficulty, the author assumes that 
group of molecules of any particular velocity behaves as a 
ture isomeride ” and distributes itself uuiformly tbrougnou 
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whole system as if it were chemically unlike all similar groups 
0 f different velocity or temperature. Using this hypothesis the law 
relating the mean temperature to the proportion of molecules comprised 
between any two given temperatures was deduced on the principle of 
maximum entropy with the additional assumption that a rise in the 
mean temperature is accompanied by a proportional rise in velocity of 
all the molecules in the system. The relation deduced is identical 
with that deduced from Maxwell’s formula in the case of monatomic 
gases. With polyatomic gases Maxwell’s formula and the thermo- 
dynamic reasoning are not in accord unless Maxwell’s formula is 
modified by substituting for the exponent 3 (the heat capacity of 
a monatomic gas) the value C, of the heat capacity of the gas 
considered. 

The author holds that Maxwell did not take into account the 
participation of internal molecular energy in the redistribution of 
energy which follows each molecular collision. Hence Maxwell's 
Formula only holds for monatomic gases which have no internal 
energy. R. J. C. 

Dynamics of a Gas in Motion According to the Theory of 
Relativity. Ferencz Jhttner (Am. F/tysik., 1911, 35, 1 45 — 161.) — 
A mathematical paper in which the author deduces the thermo- 
dynamic functions of a monatomic gas in motion on the basis of the 
theory of relativity. jj. jf j) 


Thermal Conductivity of Liquids. Robert Goldschmidt 
(Plit/sikal. Zeilsch., 1911, 12, 41T — 414). — The method of measure- 
ment employed is similar to that used by Schleiermacher (Am. 
thyiik, 1888, 34, 623) in the determination of the thermal con- 
ductivity of gases at low pressures. A platinum wire of 0’05 mm. 
diameter is stretched by means of a spring along the axis of' a silver 
capillary tube, 2 ram. wide, which is in direct contact with a massive 
cylinder of brass which completely surrounds the capillary. This 
arrangement ensures constancy of the temperaturo of the silver 
capillary throughout its whole length. The brass cylinder is supported 
in a Dewar tube which contains the liquid under investigation. The 
liquid fills the capillary tube, the main object of which is to eliminate 
lo a large extent the disturbances which would otherwise result from 
convection. The errors which occur from the heat exchanges at the 
ends of the heated platinum wire can be avoided by the use of a 
shorter compensating wire which is fitted up in an exactly similar 
Manner. 


A current of known strength is passed through the platinum wire 
"util a stationary condition is reached. The resistance of tbe wire in 
Ihis condition is measured, and from the current intensity and the wire 
Jesistance, the temperature of the wire and the thermal conductivity of 
<he surrounding liquid can be calculated. 

Measurements have been made for a number of organic liquids, 
rroui the data for the alcohols it appears that the conductivity 
ecreases as the molecular weight increases and as the structure 
jecoutes more symmetrical. For pentane, measurements were made over 



ii. 580 


ABSTRACTS OF CHEMICAL PAPERS. 


an interval of 210 °, and for ethyl ether and toluene over 94 °. 
cases the temperature-coefficient is negative, and varies from 0-9 / 
1-5% per degree. H. M.D. 

The Specific Heat of Water. William E. Bousfield and W 
Eric Bousfield (Phil. Trans., 1911, J, 211, 199 — 251; Proc. P 0 ' 
Soc., 1911, A , 86, 302 — 304). — The mechanical equivalent of 
has been determined in terms of the mean calorie from 13° to 550 / 
a continuous flow calorimetric method in which a current of 
was passed through a Dewar vessel of three litres capacity containing 
an electric heater. The water entered at about 13° and left at about 
55°. The heater consisted of a spiral glass tube of small bore into 
the end of which were sealed platinum electrodes. The mercury 
this tube is connected with a thermometer tube, so that the spiral 
forms a thermometer bulb. Such a mercury resistance is free from 
a “ thermoid ” effect exhibited by ordinary resistances when a large 
current is passed through them. When this effect is present, the 
electric resistance is not only dependent on the temperature, but also 
on the strength of the current. The passage of this appears to induce 
a state of strain which temporarily alters the resistance by an amount 
which may reach several hundredths of a per cent. 

The continuous flow experiments gave =4182 for the value 
in joules of the mean calorie between 13° and 55°. By heating a 
known quantity of water in successive stages, the values of J‘ :i , J* 
J% and ,/Jj were obtained. From these data the value of J at any 
temperature 0 is found to be given by the equation: /== 4*2085 
- 0*0030226 + 0*00007833^ - 0*000000490^. This yields 4-179 as 
the joule equivalent of the 15° calorie, and indicates a maximum 
specific heat corresponding with 4-174 joules at about 25°. 

H. M, D. 


Specific Heats of Solids at Low Temperatures. Hermaxx 
Barschall ( Zeitach . Elehtrochm 1911, 17, 341— 345).— The substance 
is cooled to the temperature of liquid carbon dioxide and allowed to 
fall into liquid oxygen at its boiling point, the quantity of gas evolved 
is measured, and the specific heat calculated by means of the latent 
heat of evaporation of oxygen. The values of the specific heat 
between about —75° and — 183*3° measured in this way are: Lead, 
0*0294; silver, 0'0492 ; cadmium, 0 0503; sulphur, 0'1 1 6 to 0-121; 
mercury, 0*0316 ; bromine, 0*073 ; mercuric iodide, 0-0375 ; lead 
iodide, 0-0377 ; lead bromide, 0-0463. T. E. 

The Atomic Heats of the Elements. Johann Koenigsbekgek 
(Zeitsch. Ekhtrochem ., 1911, 17, 289— 293).— The effect of free 
electrons on the atomic beat is discussed. A free electron has the 
same atomic heat as the atom of a monatomic gas. In metals the 
electrons remain free even at very low temperatures, whilst in bad 
conductors of electricity they are mostly combined. It is pointed out 
that at low temperatures the atomic heats of bad conductors are much 
less than 3, whilst those of the metals are greater than 3. At high 
temperatures the atomic heat of a metal is made up of the part due to 
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tbe free electrons and that due to the motion of the atoms The 
latter, according to Einstein’s views, is about 6, whilst the former is 
3 w ), en the metal contains one free electron per atom ; as a matter 
0 f fact, the atomic heats of many metals are nearly 9 at high 

temperatures. _ T. E 

Molecular Heat of Fusion, ISmile Baud' (Ctm.pt. rend,, 1911, 
152, 1480— 1483).- — Traube has shown that the co-volume of a liquid 
expands as a gas, proportionally to T, the absolute temperature. The 
variation in molecular volume at the moment of solidification, A„, is 
the difference between the co-volume of the liquid, V, and the co-volume 
of the solid, V, supposing that the atoms of liquid and solid occupy 
the same volume. At constant temperature, t, it follows that: 
A,=(V- V').T/(273 + 1). Substituting this expression in Clapeyron’s 
equation and integrating, this gives p = QIT.(273 + t)/(V- V')l, where 
Q is the molecular heat of fusion. At constant pressure Q/T~ 
or, since V- V' is proportional to T, Q = k(V- V') t . The 
molecular heat of fusion of a substance should then be proportional to 
the variation in volume at the temperature of fusion. This conclusion 
has been found to agree with recorded observations in the case of 
ethylene dibromide, the three xylenes, naphthalene, and antimony 
trichloride. W. 0. W. 

Gaseous Mixtures. Freezing-point Curves of Gaseous 
Systems. Georges Baume ( J . Clam. Phys., 1911, Q, 245— 289).— An 
apparatus has been constructed for the purpose of obtaining the 
liquidus curves of gasoous mixtures. The mixtures are synthesised 
volumetrically. 

Successive litres of gas at 0° and a known pressure, which may be 
less than 760 mm., if necessary, are distilled into the cryoscopic tube, 
which is cooled in liquid air. The gravimetric composition of the 
mixtures is estimated from the densities of the gases, all the usual 
corrections being applied. The cryoscopic tube is provided with a 
magnetically operated platinum stirrer and an isopentane thermo- 
meter. 

The error in the estimation of the masses is probably 1 in 3000, but 
is certainly not more than 1%. The temperatures are accurate to 

about 0'25°. 

The liquidus curve of the system methyl ether-hydrogen chloride 
was determined. Hydrogen chloride melted at - 1 11-4° and methyl 
ether at -138'5°. The curve exhibits two maxima at -97'l°and 
- 102-8°, the mixtures having the compositions Me 2 0,HCl and 
Me 2 0,4HCl respectively. Between these maxima, mixtures containing 
27 to 38% of molecules of methyl ether are highly viscous, giving 
vitreous solids, so that the curve cannot be determined. 

Extrapolation suggests an eutectic at about 30% of molecules of 
ether, but if the high viscosity indicates a third molecular compound 
here would be three maxima and four eutectic points in the complete 
hqmdus curve. R J. C. 

The Depression of the Freezing Points of Sodium and 
Lalcium Chlorides. Francis E. E. Lamflocgh ( Proc. Cumb . Phil 
cm., 1911, 10 , 193 — 196 ), — The following values were obtained for 



ii. 582 


ABSTRACTS OF CHEMICAL PAPERS. 


the molar depression of the freezing point of calcium chlorid 
strontium chloride, 240; lithium chloride, 340; sodium chloride 
barium chloride, 380 ; potassium chloride, 448. From the depress 1 ' - ' 
of the freezing point of sodium chloride, the calculated molecuK 
lowerings are: sodium bromide, 81 ; potassium chloride, 166 ; li^ ar 
chloride, 164 ; calcium chloride, 180; strontium chloride, 176; tarn 15 
chloride, 202 ; sodium carbonate, 180; sodium sulphate, 204. 

A complete series of freezing-point measurements for the him . 
system, sodium and calcium chlorides, was also made. The freeze 
point diagram is of the simplest type, and exhibits a eutectic cor£ 
spending with about 50 mols. % of the two chlorides and about 
495°. It is probable that the components separate out in the pure 
condition from all fused mixtures. H. M, D 

Heat of Evaporation of Oxygen. Hermann Barschall (Zeikd, 
Elektrochem ., 1911, 17, 345 — 348). — A known quantity of heat was 
added electrically to liquid oxygen at its boiling point, and the 
quantity of gas evolved was measured. Full details of the precautions 
taken to avoid error are given. The results of six experiments gave 
values lying between 51*23 and 51*38, mean 51*3 calories per gram at 
763 mm. pressure. T. E. 

Influence of Water Vapour on Measurements in a McLeod 
Gauge. Marcel Guichard (Bull. Soc. chim ., 1911, [iv], 0, 4 3 5 — 438), 
— Aqueous vapour behaves like a gas when its tension is low, ?o that 
its pressure in a McLeod gauge is given by the ordinary formula 
h = a.vjV-v i where k is the initial pressure at volume V, and a the 
increase in pressure necessary to reduce F to v. When the tension of 
aqueous vapour is high, then under compression the vapour attains iu 
maximum tension./, for the temperature of the surrounding atmosphere, 
and under these conditions a ~f - h. Further, a reaches its maximal 
when h-fvjVy and decreases again for higher values of h. Con- 
sequently, when the tension of aqueous vapour in an apparatus rises 
from nil to its value at saturation point, the values of a read on the 
gauge increase to a maximum where h-folV and then diminish, so 
that every value of u corresponds with two initial tensions. Experi- 
mental data confirming these conclusions are given. T. A. H. 


Optical Method of Measuring Vapour Pressures : Vapour 
Pressure and Apparent Superheating of Solid Bromine. 
Clive Cuthbertson and Maude Cuthbertson (Proc. Roy. Soc., 1911, 


A, 85, 306 — 308). — The refraetivity of bromine vapour has been 
measured by means of J arum's interferometer, the refractometer tube 
of the instrument being in communication with a reservoir containing 
solid bromine at a definite temperature. The temperature of the 
cooling bath was slowly raised, and the number of interference bands 
crossing the field of view was counted. Assuming that the refraetivity 
and the pressure are proportional to the density of the vapour, the 
refractumetric observations can be used for the calculation of the 


vapour pressure at any temperature if the vapour pressure for one 
particular temperature i§ known. The calculated pressures can be 
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resen ted by means of the equation p = a.6*, in which a « 2-485 x 1 O' 8 

Jj &= 1-0834. 

With slowly rising or falling temperature, irregularities are 
observed at the melting point, which seem to show that superheating 
flDd super-cooling take P lftce - H. M. D. 


Binary Liquid Solutions. C. Mabillbb (Bull Assoc, c km. Suer. 
pisi-, I9ll> 28, 774—776). — The depression of the vapour pressure 
ethyl ether by the addition of foreign substances can be satis- 
‘actorily expressed by the equation 100/// = 1 - KN, in which / is the 
eapour pressure of ether,/ that of a solution which contains iV-gram- 
aolecules of the dissolved substance in 100 of the binary mixture, 
itul K is a WMtant, approximately equal to unity, which is 
ipproximately independent of the nature of the dissolved substance. 


Bydrofluoridea of Alkali Fluorides, Robert de Forcrand 
(Cmyt. rend., 1911, 152, 1556—1559. Compare this vol., ii, 488).— 
A review of salts of the type MF,HF from the thermochemical point 
of view. The fallowing numbers express in Calories the heat of 
fixation of a molecule of solid hydrogen fluoride on a molecule of solid 
alkali Quoride : NaF + 8-3, KF + 12-76, RbF + 13-78, CsF+ 14-77. It 
will be seen that, as in the case of the heats of dissolution of the 
normal salts studied previously, tbe sodium salt stands somewhat apart 
from the rest of the series. Although the stability of the normal 
fluorides increases in the order given, above, the contrary is found to 
be tbe ca^e with the hydrofluorides. 

Rubidium and ciesiuin fluorides are capable of absorbing excess of 
hydrogen fluoride to form compounds containing 2HF and 3HF. 

W. 0. w. 

Derivatives of Styrene ; Rectification of Some Experi- 
mental Errors. Paul Lemoult (Compl. rend,, 1911, 152, 
1402— 1404). — The author has determined the heats of combustion 
of styrene and a number of its derivatives, ami has obtained the 
following values (expressed in Calories), the first three of which differ 
considerably from those given by Auwers, Roth, and Eisenlohr 
(Abstr., 1910, ii, 586). Styrene, 1059-1, a-inethyl<tyreoe, 1217’3; 
a/Mm ethyl styrene, 2510-3,di ynnethoxystilbene, *2018. These numbers 
agree with the theoretical values calculated on tbe assumption that the 
hydrocarbons are unsaturated compounds, whereas those obtained by 
Atiwers, Roth, and Eisenlohr are abnormal and correspond more closely 
with saturated compounds. The increase in the heat of combustion 
when freshly distilled styrene is kept for a few hours, referred to by 
these authors, could not be confirmed. W. O. W. 

The Value of the Critical Quantities. Johannes D. van der 
Waals ( Proc . K. Akad. 1 Vetensch. Amsterdam, 1911, 13, 1211 — 1231). 

A theoretical paper in which the author discusses the variation of 
tbe term b in van der Waals’ equation with the total volume 
occupied by the substance. 
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The Value of the Volumes of the Co-existing Phas es . 
a Simple Substance. Johannes D. van der Waals (p rK Jf 
A lead. Wetensck. Amsterdam, 1911, 13, 1253 — 1262). — The deviation 
exhibited by saturated vapours from the requirements of the van 
Waals’ equation are discussed in reference to the phenomenon 0 { 
quasi-association. H. M. [), 

Weight of a Falling Drop and the Laws of Tate. 
Standardisation of a Tip, and the Calculation of the Surf^* 
Tension and Molecular Weight of a Liquid from theWeig^ 
of its Falling Drop. J. Livingston R. Morgan (/. Amer. Ch% 
Soc., 1911, 33, '643—657).— In the earlier papers (Abstr., 
ii, 356, 668 ; this vol., ii, 372) the standardisation of the tip 0 j 
the capillary tube, that is, the determination of the normal molecular 
temperature-coefficient, k , of all non-associated liquids falling from it 
was effected by means of Ramsay and Shields’ formula, connecting 
surface-tension with capillary rise. It is now shown that by this 
method the experimental error is multiplied to such an extent as 
to render the results misleading, and a new method has therefor® 
been adopted which is based solely on the equation to{MJd) = k{t e - t-g) 
The surface-tension in dynes of any liquid at any temperature can be 
calculated by multiplying its drop weight in mg. from the tip at that 
temperature by the ratio of the k value of surface-tension to tie 
k value for the tip, both being found by the use of benzene (fl c = 288 'd 5 ) 
as the standard. Any liquid, which, with the normal (benzene) value 
of k (k„), gives the same calculated value of t c at all temperatures of 
observation must be regarded as a normal non-associated liquid, since 
this proves that the normal k is also the correct change per degmof 
its molecular function. The calculated value, t C} need not always 
agree with the observed value of the critical temperature, and this 
indicates that whilst some liquids are in corresponding states when 
equally removed from their critical temperatures, others are only so 
when equally removed from another, fictitious, temperature. 

Aniline, pyridine, and quinoline are shown from this point of view 
to be perfectly normal in molecular weight. 

The application to drop weight of the empirical formula for 
calculating t e without a knowledge of the molecular weight as given 
by Walden (this vol., ii, 97) leads to results which differ but little 
from those calculated by means of k B . L G. 

Weight of a Falling Drop and the Laws of Tate. V, 
Drop Weights of Fifteen Non-associated Liquids as Found 
by the Use of the New Form of Apparatus, and the Molecular 
Weights Calculated for Them. J. Livingston R. Morgan and 
Edgar G. Thomssen {J. Amer. Chem. Soc., 1911, 33, 657— 672).— It 
is shown, according to the new definition of molecular neI o 
(preceding abstract), that is, that the constant k D gives for the liqui 
a constant value of t c independent of the temperature of observation, t, 
in the relation ^M/d) 1 = k B (t c - 1 - 6), that ether, ethyl butyrate 
anisole, phenetole, ethylene dibromide, chloroform, benzocitnle, an 
carbon disulphide must be regarded a9 non-associated. The same 
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inclusion can be reached from the results of capillary rise. The 
Jculated values of t e agree closely with the observed critical 
emperatures in the cases of ether and chloroform, but the fictitious 
rallies of the critical temperatures found for the other liquids a»ree 
,ith those calculated from the capillary rise. The values of t c< both 
rue and fictitious, found by the modified Walden method without 
i, e use of the molecular weight, agree as closely as could be expected. 
Che calculated value, f„ for a mixture of equal weights of benzene and 
arbon tetrachloride is the mean of the values found for the two liquids 
eparately. E. G. 

Weight of a Palling Drop and the Laws of Tate. VI. Drop 
Sleights of Twenty New Non-Associated Liquids and tho 
Molecular Weights Calculated for Them. J. Livingston R. 
Morgan and G. K. Daghlian (/. Amer. Chtm. Son., 1911, 33, 
672 — 684). — It is shown, by using the new criterion of normal 
molecular weight (preceding abstracts), that the following liquids are 
is completely non-dissociated as benzene : bromobenzene, bromine, 
sthylidene chloride, toluene, phosphorus trichloride, o-, m-, and 
p-xylenes, mesitylene, ethylbenzene, iodobeuzene, fluorobenzene, 
icyraece, ethylene dichloride, methylaniiine, ethylaniline, isobutyl 
acetate, carbon disulphide, and diphenylmethane. In the case of 
Himethylaniliue, a somewhat abnormal value was obtained for the 
molecular weight, but this was probably due to partial decomposition 
of the substance. 

The calculated values of t c agree closely with the observed values 
of the critical temperature in the cases of bromobenzene, bromine, 
ethylidene chloride, toluene, phosphorus trichloride, and o-, m-, and 
yxylenes, whilst the difference between the calculated and observed 
values is less than 1% for mesitylene and but little greater for 
ethylbenzene and iodobenzene. The calculated values of l c from drop 
weight determinations agree well with those obtained from capillary 
rise in the case of eleveu liquids which have been studied by the latter 
method, but the mean values from capillary rise for mesitylene and 
m-xylene do not accord with those calculated from the drop weight. 

The values of t c , calculated by the Walden method without the aid 
of molecular weight, agree well iu only eight cases, out of sixteen to 
which it could be applied, with those calculated from k B , and it 
therefore seems that the relation is probably not so general as was at 
first supposed. E. G. 

Apparatus for Determination of Viscosities, Especially of 
Serum and Other Animal Fluids. Leo von Likberjiann ( Biochem . 
Zeit&ch., 1911, 33, 218 — 221). — Au apparatus is figured, in which a 
gilded disk is allowed to vibiate in the liquid under investigation, and 
the time and amplitude of the vibrations are determined by means of 
reflexion of a beam of light on to a scale from a mirror attached to 
the wire suspending the disk. Tho comparative viscosities of two 
liquids can be calculated from the formula : 

, ViN % ^2/ ^V(^i “ 

wnere r) v tj 2 are the viscosities, the specific gravities, T v T x 
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the times, A.„ A., the logarithmic decrements of the ampiitaa,,, 
and A 0 the logarithmic decrement of the amplitude in air. 
advantages and disadvantages of the method as applied to serum 
described. S. B. 8. 

Viscosity of Cellulose Nitrate Solutions. C. Piest 
angvw. Chwti., 1911, 24, 968 — 972. Compare Abstr., 1910, i, ■i'.it;,-.. 
An account of an investigation on the viscosity of solutions of cellulose 
nitrates. The viscosities were measured by (1) Engler’s apparatus 
(2) Cochius’ viscometer, and (3) a viscometer, similar to that j 
Cochius, in which the time taken by a hollow, glass bulb to rise 
through a given depth of liquid is measured. A description and 
sketch of this new form of viscometer is given. 

It is fonnd that the ratios of the viscosities determined by the 
three methods vary with different solutions ; in other words, the 
viscosities obtained by the three methods cannot be compared with one 
another. 

The viscosity of a solution of cellulose nitrate is dependent on 
(1) the presence of impurities, such as acetic acid, aldehyde, etc., (2) the 
duration and temperature of nitration of the cellulose, and (3) the 
presence of oxycelluloses and hydrocelluloses in the cellulose employed. 
All these factors produce a marked reduction of viscosity. Solutions 
of gun-cotton and collodion-wool also become less viscous when kept, 
although the change takes place very slowly. 

It is the author’s opinion that the viscosity of a colloidal cellulose 
nitrate solution is not determined by the magnitude of the cellulose 
nitrate molecule, but rather by the nature and size of the colloidal 
particle. W* II. G. 

Viscosity of Emulsions Bancelin ( Compt . rend., 1911, 152, 
1382—1383. Compare Perrin, this vol., ii, 480}.— The viscosity S! of 
an emulsion of mastic is found to agree with the equation 
A” = A( l + 2*Sty), when K is the viscosity of the liquid containing in 
suspension solid spheres, of total volumo <fi, in unit volume of emulsion, 
Einstein {Ann. Phyaik, 1906, [iv], 19, 289) on theoretical grounds 
deduced the expression K' = K(\ + <j>), but has now altered this to 
K’ = A'(l +2‘5cf>) (private communication). The viscosity of sucrose 
and glycerol solutions is represented by an analogous formula, but 
carbamide and metallic salts show smaller coefficients of viscosity, 
Extrapolation from the first formula and from that expressing the 
coefficient of diffusion of an emulsion gives the value <0x10- 
for A, the number of molecules in a gram-molecule. W. 0. W. 

Dissociation of the Compound ThCl 4 ,18NH 3 . Edouaed 
Chauvenet {Ann. Chim. Phys., 1911, [viii], 23, 275 — 280. Compare 
Abstr., 1910, ii, 872). — Dry ammonia gas was passed through a tube 
reaching to the bottom of a small distillation flask containing anhydrous 
thorium chloride, a long manometer tube containing a mercury index 
being sealed to the side-tube. The air being displaced, the flask was 
immersed in acetone and snow until a quantity of liquid ammonia had 
accumulated. The excess was then evaporated by placing the flask m 
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liquid methyl chloride. The (previously constricted) neck was then 
sealed off, at the same time the necessary mercury being poured into 
the gauge. Four observations of the dissociation pressure between 
250*5 and 281° abs. were made, the results being plotted on a curve 
against the absolute temperatures. 

'f'rom the difference between the heats of formation of ThCI 4 ,18NH 
and ThCl 4 ,12NH s previously determined by the author, the heat of 
fixation of 6NH 3 on the latter has been found to be 8’83 cals, per mol. 
K1L. Dividing this quantity (<2) by tho absolute temperature at 
which the dissociation pressure equals 760 mm. (determined from the 
above-mentioned curve) gives practically the same value of QjT as that 
found by Matignon (Abstr., 1899, ii, 273) with other ammoniacal 
metallic chlorides. Moreover, substitution for p of the observed value of 
the dissociation pressure at 281° abs. in the reduced form of Clapeyron’s 
formula: Q = 2/1000.2731’/ 273.log.p/p 0 (/? 0 being the dissociation 
pressure at 273° abs.; :T=s281) gives a value for Q closely agreeing 
with that observed. J. D. K. 

Capillary Rise of Amines, Phenols, and Aromatic Hydroxy- 
Acids. Zdenko H. Skraup and Ernst Philippi { Monatsh 1911, 32, 
353—372. Compare Abstr., 1909, ii, 868; 1910, ii, 191, 934 ; this 
vol., ii, 21).— The capillary rise of weak hydroxides is smaller than 
that of strong. One purpose of the present paper is to ascertain 
whether the abnormal rise of ammonia and ethylamine, which is 
greater than that of the strongest alkali hydroxide.-, is exceptional or is 
characteristic of all amines. It is found in the case of aqueous 
ammonia (aud of some amines) that the rise is very different according 
as the indicating strip is used without auy enclosure or is suspended in 
a tube closed at its upper end and adjusted almost to the level of the 
basin containing the solution under examination. All the experi- 
ments, therefore, have been conducted under the latter conditions. 
The results are as follows : Aqueous ammonia shows a rise which 
diminishes with decreasing concentration. Hydroxylamine and 
hydrazine exhibit rises considerably greater thau those of the strong 
alkali hydroxides. At equivalent concentrations, wethylamine, ethyl- 
amine, and amylamine show almost identical rises ; the .same is true of 
the corresponding quaternary bases, the rise being somewhat smaller. 
Methylamiue and dimethylamine exhibit the same rise, which is 
considerably higher than timt of potassium hydroxide at the same con- 
centration ; trimethylamine, like ammonia, gives very different rises 
according to whether the strip is enclosed or not. Etbylencdiaraine, 
telraiuethylethyleuediamine, and hexamethylethylenediammonium 
hydroxide exhibit rises only slightly smaller than those of the 
corresponding monoamines at the same concentrations. In the case of 
aromatic mono- and di-amines the regularities are not so pronounced as 
the preceding, but here agaiu the monoamines (aniline and the 
toluidines) exhibit greater rises than the diamines (the phenylene- 
diamines, w-tolylenediamine, 1 : 8- and 1 : 5-naphthylenediamines) ; 
in all cases, except the naphthyienediamines, the rises are much 
greater than those of potassium hydroxide at the same concentration. 
Ihe position of the amino-group affects the rise; thus of the 
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toluidines the ortho-compound shows the greatest rise, whilst in tt, 
case of the phenylenediamines the ortho- and the meta-isotn W jj e| 
exhibit equal rises, that of the para-compound being considerably 
smaller. The hydrochlorides of some aromatic amines have been 
examined. The rise, tested by a colour reaction for the base, is th 8 
same for the salt as for the free amine, but the height of the acid xone 
is considerably smaller. 

Some phenols and aromatic hydroxy-acids have been examined unde, 
the preceding conditions. The diminution in the rise with decreasing 
concentration is very much slower with phenols than with amine, 
Phenol, catechol, and quinol exhibit approximately equal r j SS| 
those of resorcinol, pyrogallol, and phloroglucinol being somewhat 
smaller. 

Salicylic, p-hydroxybenzoic, protocatechuic, and gallic acids h ave 
also been examined. When tested by ferric chloride paper the rise 
almost equals that of the wet zone (100 mm.), and consists of an 
upper faint zone and a lower strong zone, a behaviour due to the ash 
in the paper which forms salts with the acid ; it has been shown 
previously that salts are very slightly adsorbed. . The add zone 
is very much lower and decreases rapidly with increasing dilution, 

Hemmethyltthylmediammonium iodide, C 2 H 4 (NMe s I) 2 , decomp. 
250°, is obtained by treating ethylenediamine in methyl alcohol with 
methyl iodide (2 mole.) and then with potassium hydroxide in methyl 
alcohol, repeating these two operations on the liberated base, and 
finally adding a third portion (2 mols.) of methyl iodide, whereby the 
diannuoniuni iodide separates in needles. The phtinichloride, 
(C 2 H t N 2 Me e )PtCl(, 

is described. Tetramethylethylenediamine is obtained by distilling an 
aqueous solution of hexamethyletbylenediammonium hydroxide, its 
ptalinichloride crystallises in orange-red plates. C. S. 


Historical Data Eelating to Osmotic Force. Rectification 
of Authors’ Names. Auguste Rossnstiehl (Compl. rend , 1911, 
152, 1305 — 1308).— This note relates to the origin of the theory 
that’ the phenomena of dissolution are analogous to those of the 
vaporisation of substances. " ■ 0, W. 


Osmotic Pressure of Colloids. Jacques Duclaux and Mme, 
E Wollhan (Gompt. rend,, 1911, 152, 1580-1583. Compare Eayk, 
SoUoid Zeit., 1910, Q, 23).— The osmotic pressure of a colloidal 
solution of cellulose nitrate in acetone has been measured at different 
concentrations, using a semi-permeablo membrane of deeitrsM 
collodion. The ratio of the pressure to concentration, which sl'oiilu M 
constant if the solution obeyed the ordinary laws, varies marked^, 
even at low concentrations. The ratio, which is 0 Do in a .<> 
solution, becomes 6 83 for a 1-41% solution. Application of ven der 
Waals ? equation for compressed gases does not bring the resu s 

concordance. f 

It would seem, therefore, that the abnormal osmotic pressures 
colloids must be regarded as depending on the peculiar D ^ r 11 ™ ° ff 
colloid molecule. 
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Bate of Dissolution in Gas-Liquid Systems. Toe Carlson 
n Chim. Phys., 1911,9, 228— 244*).— The velocity with which a 
Us dissolves in a liquid at rest depends on the rate of diffusion of the 
las into * h0 bulk of tbe fro “ the saturated surface. Accord- 
to Pick's law the rate of diffusion is proportional to the concen- 
tration gradient in the layer of solution considered. 

Hence if e is the concentration of gas dissolved at any time t, and S 
1,0 the concentration at saturation, dc/df = iT(S-c), where AT is a 
constant depending on the diffusion coefficient, D, at the given 
temperature and the area, <t, and thickness of the saturation layer. 
This leads to a logarithmic dissolution law similar in form to the 
unimolecular reaction law. When the liquid is stirred at n revolu- 
tions per minute, the saturation layer is diminished in thickness 
proportionally to l//r, just as Brunner found when dissolving benzoic 
acid in water ; hence K- K'nWa. The constant K’ is characteristic 
of the apparatus employed. The author has measured the velocity of 
dissolution of oxygen and of carbon dioxide in water, estimating the 
former by Winkler’s iodine method, and the latter by Pettenkofor’s 
baryta method. The unimolecular law is found to hold in both cases. 
The ratio of the diffusion constants, D 0: : D L . 0l = 1158, determined 
from the rates of dissolution under similar conditions approximates to 
the ratio determined by diffusion measurements, namely, 1-166. The 
concordance lends support to the above theoretical views. 

With oxygen and carbon dioxide, the rates of dissolution and 
liberation from water are practically the same, the latter being 
sometimes 3—4% higher. The amount dissolved in a given time is 
proportional to the partial pressure of the gas, but the velocity 
constant is independent of pressure. 

The Arrhenius exponential law appears to hold for the effect of 
temperature on the rate of dissolution, but no theoretical conclusion 
is drawn from this, ft, J, C. 


Possible Solid Solution of Water in Crystals. Theodore 
W. Richards (J. Amer. Chem. Soc.. 1911, 33, 888— 893).— Analyses 
of cadmium sulphate by Perdue and Hulett (this vol., ii, 397) have 
shown that the amount of cadmium present in both the crystalline and 
anhydrous forms is less than that theoretically required on the basis 
of the atomic weight of cadmium as determined by Baxter, It is now 
pointed out that this discrepancy is probably due to the presence of 
solvent in the crystals of cadmium sulphate in the form of a solid 
solution, and to the retention of traces of the solvent in the dried 
sulphate either as solid solution or by mechanical inclusion. The 
presence of a solid solution of the solvent in crystals cannot be easily 
detected or easily eliminated, and it is therefore evident that solids 
obtained from an environment containing other substances, such as a 
solution, cannot be safely employed for exact quantitative work 
without further treatment. E. G. 

Changes in Volume on Solution in Water of the Halogen 
Salts of the AlkaliB. Gregory P. Baxter (J. Amer. Chem. Soc., 

11, 33, 922 — 940). — When a salt is dissolved in water, the volume 
* auddi Amer. Chem. A'*., 1911, 33, 102 ?— 1032. 

V <>L. C. ii. • 40 
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of the solution is usually less than the sum of the volumes of the #], 
and the water, although in some cases it is greater, Buchan 
timer, J. Set., 1 906, [iv],21,25) has shown that in saturated solutions of 
the cresium haloids, the molecular volumes of the dissolved salts u, 
greater than those of the solid salts, whilst the reverse is the case with 
the corresponding potassium and rubidium salts. Attempts to con 
relate the sum of the volumes of the salt and the water with the 
volume of the resulting solution have previously been hampered by 
the lack of sufficiently accurate density determinations. The data 
furnished by Baxter, Boylston, Mueller, Black, and Goode (this m 
ii, 557) for the haloids of lithium, sodium, and potassium, allow tk 
magnitude of the changes of volume which occur during the solution 
of these salts to be calculated with considerable precision. The results 
obtained from these data, and also for the rubidium and caesium salts 
from those recorded by Buchanan ( loc . eft.), are tabulated. 

Of the fifteen salts, five, namely, the three emsiurn salts and lithium 
bromide and iodide, undergo expansion during solution, whilst the 
others suffer a contraction. 

The causes of these changes in volume have not hitherto been 
adequately explained. An explanation is now advanced which is 
based on Richards’ hypothesis of the compressibility of atoms aid « 
hydration. It is assumed that during solution and dissociation, a alt 
is freed to a large extent from compression due to chemical'affinity 
and to molecular cohesion, and that, when the ions or molecules 
combine with water, both the hydrated substance and the water 
undergo compressioh. The latter effect varies regularly with the 
compressibilities of the substances and with their mutual affinities. 
It is shown that the change in volume in the formation of the ions 
from the elements, as measured by the sum of the change in volume in 
the formation of the solid salt and the change in volume during solu- 
tion, is an additive property. The part played by the. polymerisation 
of water in the change of volume is discussed, and it is considered 
probable that this effect varies with varying temperature, but tbit 
at the temperature of the experiments quoted it is very small , 

E. Cr. 


The Internal Frictions of Colloidal and Non-colloids) 
Liquids. Ludwig Dienes (Hiochem. Zeitsch., 1911, 33 , 222—224).— 
In experiments with von Liebermann’s modification of Coulombs 
apparatus (this vol, ii, 585), it was noticed that the logarithm 
decrement of the vibration amplitudes increases as the vibrating dire 
is sunk in the liquids in the case of non-colloidal substances, where*! 
in the case of colloids it is greatest near the surface. The autMr 
offers explanations of the phenomena. ° 


Mode of Dissolution of Colloidal Substances. Pam Bass 
tfiom.pl. r mi., 1911, 152, 1386-1387).-The author regards* 
colloidal solution as containing solid-liquid particles in 
such that the attraction between the liquid and solid is 
with the sum of the elastic tension of the particles and the 
tension. The particles may be considered as epongy cells into 
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liquid has penetrated by osmosis. Coagulation in such solutions is 
brought about by the influence of soluble salts in effecting local 
alterations in osmotic pressure. W. 0. W. 

Ultra-microscopic Investigation of Certain Colloids 
Coagulated by Electrolytes. Georg Wiegner (Zeitsch. Chem. 
Ind. Kolloide, 1911, 8, 227^232).— Ultra-microscopic observations 
0 f the process of coagulation in cow's milk and in colloidal solutions 
0 f gold indicate that the nature of the process is such that tho smaller 
colloidal particles attach themselves to larger particles, and that there 
is little tendency for particles of the same size to cohere. The larger 
ultra-microscopic particles seem to act, therefore, as coagulation nuclei 
:or the smaller particles. 

Ithc slight differences observed in the coagulation processes in milk 
ind in colloidal gold solutions are probably duo to differences in the 
;ize of the particles which may act as coagulation nuclei in the two 
;ases. H. M. D. 

The Coagulum from Gelatin-Gum Arabic Sols, and its 
Analogy to Casein. F. W. Tiebackx ( Zeitsch . Ctcem. Ind. Kolloide, 
1911, 8, 238—239. Compare this vol., ii, 378).-— The swelling 
properties of the coagulation product obtained from solutions con- 
taining gelatin and gum arabic are described, and reference made to 
the similarity between these and the colloido-chemical properties of 
iasein. H. M. D. 

Distribution of Ammonia between Water and Chloroform. 
Fames M. Bell and Alexander L. Feild (/. Amer. Chem. Soc., 1911, 
33, 940—943). — The distribution of ammonia between water and 
•hloroform has been*determined at 25°, and over a much wider range 
)f concentrations than has been studied previously. The results show 
;hat the distribution ratio varies with the concentration from about 
14 in very dilute solutions to about 10 in concentrated solutions, and 
,bat it is only very slightly affected by the presence of ammonium 
ihloride. E. G. 

fnfluence of Dissolved Salts on the Distribution of a Sub- 
dance between Two Solvents. Nicolas de Kolossoysky (Bull, 
ioc. chim. Belg. t 1911,25, 183 — 210*). — The distribution of acetic 
icid between water and ethyl ether has been measured for different 
oncentrations up to the point at which the two liquids become 
dentical. The relationship between the ratio of distribution between 
later and ether ( C ) and the quantity of acetic acid (p) contained in 

00 c.c. of the aqueous layer is given by C = 2 , 066 -O 0667p + 
K)0106p 2 at 18°. 

1 In general, the presence of salts lowers the ratio of distribution, and 
pr salts of different metals the lowering produced increases in the 
pries; potassium, sodium, barium, magnesium. On the other hand, 
pe acetates of the alkali and alkaline-earth metals raise the distribu- 
te ratio, and this is attributed to tho formation of acid salts. 

1 H. M. D. 

* and Bull. Soc. chim., 1911 , [iv], 9, 632 — 637 . , 

40-2 
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Solubility Equilibria between Iodine and Organic Sub. 
stances. F. Olivabi (Atti K. Acoad. ■£««*> 1911 ' W. 20, i, 
170 — 474L— The author has investigated the complete solubility 
diagrams of iodine and various organic compounds in order t, 

™ mnlAt.Pi or incomDlete miscibility, solubility in ^ 

any 


diagrams ot iodine ana vauuua — -r -7 - 

ascertain whether complete or incomplete miscibility, solubility , 
solid state, etc., exist between the compounds, and whether 

’ . /,«TAoV.ln rtf f>rvst.ftlllSinff OT of tpvq 


solid state, etc., exist uemocu -- , _ — 

possible complex compounds are capable of crystallising or of 
their existence by the form of the equilibrium curves. 

The solubility curves of iodine in proximity to the point of 
of this element practically coincide for iodoform, azob„ uiB „ t| 
o-dibromobenzene and p-dinitrobenzene, and deviate somewhat fo 
benzoic anhydride and acid, the behaviour of these two corapo and! 
being due to their molecular polymerisation (compare Abstr., 1910 u,18). 

The curves of solubility of iodine in p-dibromobenzene, p-dmitro- 
benzene, benzoic anhydride and benzoic acid exhibit an extended 
horizontal branch corresponding with the formation of two liquid 
strata ; fused iodine is hence not completely miscible with these 

° r The solubility diagrams for p-dibromobenzene and azobenzene show 
changes of curvature at concentrations of about 70% and 60$ 
respectively, the adjacent solutions probably passing in the neighbour- 
hood of the critical state. 

The presence of the eutectic even in dilute solutions (0-5*1) 
excludes the possibility ' of isomorphism between the compowt, 

b Thus t tho 1 Tur t ves furnisl.no indication of the crystallisation ,1 
iodine complexes, and, since there are reasons (such as the red a 
reddish-brown colour of the liquid phase) for believing that they exist 
in solution, the conclusion must not be drawn that their saturation 
temperatures in the mixtures are below the eutectic temperate 

Equilibrium in the System : Water, Sodium Sulphate, 
Sodium Chloride, Copper Sulphate, Cupric Chloride. Fai A 
H Schreinemakebs (froc. K. Altai. IPefouoA. Amsterdam, 1911,13. 
U63— 1177 - ‘ Compare this voL, ii. 381)— Solubility data are recordd 
showing the composition of the 

ran'ge'of' temperature^ the quaternary system gives rise to i ocly « 
j - ui u \T n <50 TnSO 2H O By means of a spacial model, in 
double salt, *7 K „i;d nhases capable 

which the solubility data are incorporated, the solid 
of coexistence at the different temperatures in contact wUh 
solution are clearly exhibited. 

Equilibrium in the System : Water, Ethyl AloohoVandE# 
Ether. Siiikkichi HoRiBA(A/em.6oM.S«.£«?'> 19 > > , , efc[ 

equilibrium in the ternary system water- - ethyl »*™ho ^ 

his been determined at 25 " by shaking the pd 

varying proportions and finding the composition * of the upp 
lower layers after complete separation has tak , F , (or the 
analysis of the layers was effected indirectly by means of data 



general and physical chemistey. 


ii. 593 


.. gravity, index of refraction, and specific viscosity of homo- 
specin S m j x j ar6s 0 f the three components, which are given in 
" ene ° a £ orm- From these results and direct determinations of the 
•dal carve for the upper layer, the curve and tie lines representing 
b '“° mpos ition of the conjugate mixtures have been completely 
?! Lined and are represented graphically. At the critical point, 

u livturc contains 40% water, 28-4% alcohol, and 31-6% ether, 
the mix™ j D K 


The So-called Nucleus and Convergence Points of the 
n Crystalline-liquid Phase” of p-Azoxyphenetole. Georg Wulff 
/Arm Physik, 191 1, [iv],35, 182 — 184). — The peculiar structure which 
! ex hibited by the crystalline-liquid form of p-azoxyphenetole when 
I* amined under the microscope can be explained on the assumption 
Hat the anisotropic phase is a colloidal solution. The nucleus points 
re the result of the primary coagulation, which then proceeds under 
he influence of the strain set up by the surface-tension, and thus 
eads to the production of the convergence points. H. M. D. 


The Number of Electrons in the Atom. Harold A. Wilson 
Phil. Mag., 1911, [vi], 21, 718— 722).— Assuming the atoms to be 
instituted, according to Sir J. J. Thomson’s theory, of spheres of 
jositive electricity containing freely moving negative electrons, the 
ieduction is made that the constitution of an atom containing n-electrons 
ntbe positive sphere will be such that the positive sphere is divided into 
J equal volumes, as nearly spherical as possible, each containing a 
■entral negative electron, The electrons will thus arrange themselves 
in nearly spherical concentric surfaces, the distances between which 
ire equal. Assuming that in a series of similar elements each is 
derived from the one preceding by the addition of one such spherical 
layer of electrons, and that the number of electrons is proportional to 
the atomic weight, the number of electrons per atom is deduced to be 
eight times the atomic weight of the element. The cube-root of the 
atomic weights plotted against the order of the element in the series 
fall nearly on straight lines for each series, the lines for different 
Beries being nearly parallel. “• 


Classification of the Elements. Toribio Cacekes {Anal. Fie. 

1911, 9, 82, 121— 124).— The author proposes a periodic 
irrangement in which the elements of the rare earths lying between 
lanthanum and tantalum are made part of the fifth period, which thus 
Extends from xenon to bismuth. The suggested arrangement is not 
Essentially different from that brought forward by Werner (compare 

Abstr., 1905, ii, 308, 514). (i - D - L - 

Modification of the Periodic Table. Elliot Quincy Adams {J. 
Inter. Chem. Soc., 1911, 33, 684— 088).— The elements are ariangedin 
lix horizontal rows or periods. The first period consists of hydrogen and 
lelium. The second contains eight elements, beginning with lithium 
,nd ending with neon. The third also contains eight elements, 
a gi lining with sodium and ending with nrgoD. The fourth and fifth 
leriods each contain sixteen elements, the fourth extending from 
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potassium to krypton, and the fifth from rubidium to xenon. Tll# 
sixth period contains thirty-two elements, beginning with cssra® am 
ending with an unknown element. Each period contains homology 
of all the elements of the preceding period. Several new fanu]®, o( 
elements appear in alternate periods. The rare earths proper and th* 
radioactive elements are not homologous to any previous elements, b ut 
are two groups of families which enter into the sixth period. Apart 
from the rare earth and radioactive elements, seven elements await 
discovery. 

Position of the Most Important Elements in the Periodic 
Svatem. K. Scheringa ( Chem . Weekblad, 1911, 8, 389— 390) — The 
most important elements in each horizontal series of the periodic 
system lie on the same line, as is best illustrated by mapping out the 
whole system on a cylinder. ■ W. 

Molecular Magnitudes. Jean Perrin (Compt rend., 1911, 162, 
1380—1382. Compare Abstr., 1908, ii, 927 ; 1910, u, 493; this 
vol ii 480) —An emulsion of resin with water and alcohol was 
submitted to 'fractional centrifugation during four months to obtain 
..rains of uniform density. The grams had 1) 1 194- and their mean 
radius, a, obtained by counting the particles m a definite volume, was 
0'3667a. The radius calculated by an application of Stokes law was 
0 368a. Their concentration at different levels in the liquid was 
determined by a photographic method of counting. Avogadros 
constant, AT, the number of molecules m a gram molecule, was thus 
found to be 68'3 x 1(; 22 , whence the value for «, the chaige on an 

d Tbe 0 displa 4 cemen 1 tof 1 agrain, f. in the fluid of viscosity C.duricgfae, 
was measured microscopically. Einstein s formula, {» = M 
Then Vave 4 21 x l(r>° as the value for e. This is practically 
identical with the number calculated from the electrification d M 
spheres. 

Begulator for Diminished Pressure with Periodic Al te r a tions. 

apparatus by means of which the air or gas pressureun a vessel ' » * 
varied periodically from the normal pressure down to * P" 
limited only by the capabilities of the air-pump used. 1 ■ 8. r. 

Luminosity of Phosphorus : Lecture Experiments ta 
p Port f 7 za (Atti i?. Accad. Lvumi, 1911j [ ’ 

i A 442 — 446).— By the following method the phoaphores cenee^ 
phosphorus vapour may be rendered 
without the latter being rccouven.enced by the fumes ana 
specially darkened room. A current of wbon dioxide P 

through a saturated solution of sodium hydrogen carbonate t 
by means of a tower containing calcium chloride, and tad 7 ^ . 
over red phosphorus contained in a hard glass tub . Th ^ J; 
first heated at its extremity, while the gas is pas.in„ h 
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moisture has been eliminated. A delivery tube reaching to the 
bottom of ft flask of about 2 litres capacity i* then attached, and the 
„ ss current reduced to a minimum. When drops of white phosphorus 
begin to deposit on the cooler parts of the delivery tube, the flask is 
^ed under the latter, and a strong intermittent current of carbon 
dioxide passed. The phosphorus vapour, coming into contact with the 
air of the flask diluted with carbon dioxide, generates a green flame, 
w d the whole of the bottom of the flask appears phosphorescent. 

By suitably modifying this apparatus and by employing a mixture 
oi carbon dioxide with 10% of air, a stable, lemon-yellow substance is 
deposited, which is found to have the composition P,0 (compare 
jjicbaelis and Pitsch, Ahstr., 1899, ii, 285). 

The authors draw the conclusion that, in the oxidation of 
phosphorus, three different stages are reached, according to the con- 
ditions employed : (1) formation of P.,0,, when phosphorus vapour 
burns completely in excess of oxygen ; (2) formation of P 2 0 3 and 
p 0 when phosphorus is burnt in a current of air ; (3) formation of 
a lower oxide, probably P 4 0, when phosphorus is oxidised with 
highly diluted oxygen under the conditions of the authors’ 
experiments. T. H. P. 


Inorganic Chemistry. 


Constitution of Water. Jacques Duclaux (Compt. rend., 1911, 
152, 1387— 1390).— ^Regarding water as a solution of ice, (H 2 0)„, 
in hydro!. K s O, and supposing the ice to 'retain its normal density, the 
author attempts to find the value of n in the foregoing formula. 
When deduced from the variation of the coefficient of expansion of 
water with pressure, n is 9 — 1 2. The limits are 6 — 23 when derived 
from the variation of the coefficient of compressibility with tempera- 
ture, whilst when calculated from the specific heat and expansion, 
jv= 12. 

If, as Sutherland has supposed, the density of ice in solution is lower 
than when in the solid state, the molecular weight is possibly not 
higher than that corresponding with the formula (H.,0) c . 

W. 0. w. 

Solubility of Water in Benzene, Petroleum, and Paraffin 
Oil. Ehich Groschopf (Zsitsch. Elektrochem., 1911, 17, 318 — 354). — 
Benzene is dried by keeping over sodium and then by distillation 
over the liquid alloy of potassium and sodium. The high boiling 
petroleum and paraffin oil are first heated at 1 20° for some time, and 
finally- distilled over fused sodium. The solubility is determined by 
sealing up the dry solvent with a known quantity of water, accurately 
measured by a capillary pipette, in a glass bulb, and heating until the 
water is dissolved ; by slight supercooling a cloud is then formed, which 
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disappears again at a slightly higher temperature. The soluK'v t 
of water in 100 grams of benzene is 0-030 gram at 3°; 0 061 at o5? 
0-114 at 4j0°; 0-184 at 55°; 0 255 at 66 °, and 0 337 at 770 ' 
purified American petroleum, boiling between 190° and 250°' ^ 
solubility is much smaller, increasing from 0*0012 gram per 100 aLoS 
to 0*097 at 94°, whilst in the paraffin oil (distilling between 200° 
300° at 10 mm. pressure) it was 0-003 at 16° and 0-055 at 94 °_ 
bearing of the results on tho behaviour of oils when used as electrical 
insulators is discussed. t. ^ 

Distribution of Hydrogen Sulphide in a Large Laboratory 
and the Use of Aluminium Stopcocks. Edward 3). Campbeu 
(/. Amer, Clwm. Soc., 1911, 33, 947 — 948). — An account is given of 
the system of supplying hydrogen sulphide in the laboratory of 
University of Michigan, which has been found to be very satisfactory 
Generators of the form described by Browne and Mehling (Abstr 
1906, ii, 609) are placed in the attic in a small room, which is provided 
with an exhaust fan operated by an independent motor. The waste 
pipe for carrying away the spent liquor is connected directly with the 
main sewer outside the building. Two generators have been installed 
so that when one is being cleaned or re-charged, the other can be 
brought into use. The hydrogen sulphide for the generator is passed 
through a wash-bottle containing water and through a tower of 
calcium chloride, and is distributed by means of a system of ordinary 
gas pipes. The delivery ends of the pipes are fitted with aluminium 
stopcocks, which resemble ordinary laboratory gas taps, except that 
the hole in the tip is only about 0-5—1 mm. in diameter, so as to 
prevent excessive loss of the gas if the stopcock is left open. These 
aluminium stopcocks are not affected by dry hydrogen sulphide, and 
give no trouble if they are occasionally lubricated. R, 0. 

A Modification of Raschig's Theory of the Lead-Chamber 
Process. Edward Divehs (J. Soc. Chem. Ind ., 1911, 30, 594—603. 
Compare this vol., ii, 272). — What goes on in the lead-chambers is 
largely a matter of inference, but it may be inferred with certainty 
that, before sulphuric acid can be produced in the process, there must 
be combination between sulphur dioxide and nitrous acid or its 
equivalent. When the process is working normally, the single 
substance formed by the combination must decompose as fast as it is 
formed. The presence in the chamber of this intermediate substance 
will' therefore be unrecognisable. 

Nitrososulphuric acid (nitrosyl sulphate), IINS0 5 , is not qualified to 
play the part of the intermediate substance, for it is no more than a 
compound of nitrous anhydride with sulphuric acid, the mixed hemi- 
anhydride of the two acids, into which it decomposes again when hydr- 
ated. It is not a sulphonic compound. Raschig's nitrosulphonic acid, 
HNS0 4 , has probably no existence, and the evidence is all against the 
existence of his nitrosisulphonic acid, H 2 NS0 5 . 

The intermediate combination will be a substance necessarily equal 
in composition to that of the substances formulated on either side of 
the summary equation of the chamber-process. The double equation 
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therefore be 2HN0 2 -t- S0 2 - H 2 N 2 S0 6 — 2NO + H 2 S0 4 . Nitroxy- 
sulphuric acid, 0 H*N<Cq/ > N*S 0 3 H, are the name and constitution 
given to this intermediate Bubstance, in accordance with nitroxy- 
sulphurous acid, HN<^>N*S0 3 H, given to the acid of Pelouze’s 


otassium salt, to which it is allied, supposiDg it to be the same as the 
floured substance studied by Sabatier and by Raschig, and seen 
occasionally in the acid of the Gay-Lussac tower. The acid H 2 N 2 0 3 , 
salts of which were discovered by Thum and by Angeli, appears to be 
the substance of which nitroxysulphuric acid is the sulphonic deriv- 
ative. Instead of calling it azohydroxyl (Thum) or nitrohydroxamic 

acid (Angeli), the author suggests nitroxous acid and HN<C^>N*OH 

8S being the suitable name and constitution for it. 

It is no longer necessary to assume that nitric oxide unites with 
only enough oxygen to form nitrous anhydride, N 2 0 8 , although much 
more is present in the chambers. For, by applying the experimental 
knowledge gained by Raschig, it becomes evident that the nitric oxide 
does combine with enough oxygen to form a substance of the com- 
position N 2 0 4 , which, although it soon becomes ordinary nitric 
peroxide, behaves for a time as the peroxide of nitrous acid, 
ONO'ONO, yielding, in its interactions, nitrous acid and free oxygen. 
Thus, the nitric oxide oxidises, as it should, to (mo)N 2 0 4 , but the 
product behaves as nitrous acid. 

The mist in the chambers consists, with continual resolution into 
drops and continual renewal, of minute particles of liquid sulphuric 
acid, each surrounded with its atmosphere of undiluted nitric oxide, 
the particle and its atmosphere being joint products of the decomposi- 
tion of nitroxysulphuric acid. The nitric oxide then becomes nitrous 
peroxide, nitrous acid, and, completing the cycle, nitroxysulphuric acid 
again. . 

An important feature of the above theory is that only one 
intermediate substance, nitroxysulphuric acid, is assumed. T. 6. P. 


New Methods of Preparing Colloidal Selenium Solutions. 
Alfredo Pochettino ( Atti R. Accad. Lincei, 1911, [v], 20, i, 428 — 433). 
—Colloidal selenium solutions have been prepared previously by 
reduction methods or electrical means. The met bod now described by 
the author admits of the preparation of colloidal suspensions of 
selenium in the most varied indifferent solvent?, either solid or liquid, 
those employed being retene, fluorene, phenanthrene, anthracene, 
naphthalene, a-naphthol, a-naphfchylamine, diphenylmethane, diphenyl- 
amine, triphenyfemine, phenol, thymol, and paraffin. The solvent is 
heated to about its boiling point (above the melting point of selenium) 
in’presence of selenium, the liquid assuming an increasingly dark red 
coloration. "When solidified, the solution appears red by reflected, and 
blue by transmitted, light, this double coloration being characteristic 
of colloidal suspensions of selenium with large particles. These 
solutions can be repeatedly solidified and liquefied without alteration 
>of their properties. Even when the solid suspension in anthracene or 
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phthalic acid is melted, the selenium does not pass into the « 
crystalline condition, although the points of fusion of these sol/^ 
are higher than the transformation temperature. The higher Th* 
temperature reached in the preparation of these solutions a D( j 
slower the cooling, the smaller are the selenium granules. * 

When these solutions are dissolved in other solvents, the selen' 
passes into the new solvent liquid in a condition of marked dispersio^ 
All the suspensions thus prepared show the double coloration ‘ \ \ 
the magnitude of the particles depends on the natures of the two 
solvents. 

If platinum electrodes, placed in such a colloidal suspension are 
connected to the poles of a Wimshurst machine, the selenium * 
deposited in a highly adherent, compact layer on the electrode 
to the positive pole. In some cases, however, the solvent employed 
may influence this phenomenon. Thus, with solutions made in the 
first place with phenantbrene, that in benzene always gives a deposit 
at the positive and that in carbon disulphide at the negative pole 

When heated the particles of disperse selenium become decomposed 
the resultant particles diminishing in size as the temperature rises. 

Characteristic for these solutions is the behaviour of their electrical 
resistance, which remains constant for a 1% solution, but gradually 
increases for a 0‘3% or more dilute solution. T. K. P. * 

Tellurium. I. Action of Sulphuryl and Tbionyl Chlorides 
on Tellurium. Bela von Horvath ( Zeitsch . anorg. Chem, 19 n 
70, 408—413). — Tellurium, prepared by the repeated reduction of 
purified telluric acid in hydrogen, reacts with sulphuryl chloride at 
the ordinary temperature. In an atmosphere of carbon dioxide at a 
red heat, tellurium tetrachloride and sulphur dioxide are formed. 
The same products, together with sulphur, are obtained from thionyl 
chloride and tellurium. C. H. D. 

Production of Ammonia and the Economy of Nitrogen 
with Peat. Herman Charles Woltkreck ( Compt . rend., 1911 , 
152, 1245—1247. Compare Abstr., 1908, ii, 174, 400). — It has been 
suggested that the author’s synthesis of ammonia from water and 
atmospheric nitrogen by passing these through peat depends solely on 
the action of water on the peat. It is now stated, however, that in 
the absence of free nitrogen less than one-third the amount o{ 
ammonia is formed than under similar conditions when it is present. 

W. 0. W. 

Electrolysis of Aqueous Ammonia. Friedrich C. G. MCller 
{Chem. Zentr. } 1911, i, 626; from Zeitsch. pky8ik.‘Chem. Unlerr., 1911, 
23, 355 — 356). — Several irregularities occurring in the electrolysis of 
aqueous solutions of ammonia are noted. At an iron anode, oxygen, 
and not nitrogen, is evolved. Small quantities of ammonium nitrate 
may be produced during the electrolysis, which then play a con 
siderable part in the conduction of the current. T. S. P. 

The Preparation and Estimation of Nitric Oxide and its 
Behaviour towards Water. L. Moser ( Zeitsch , anal. Chem , 1911 , 
50, 401 — 433). — An investigation of the various methods for the 
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Preparation of nitric oxide leads the author to the conclusion that 
the pur* gas > 9 t,est obtained either by the reduction with mercury of 
nitrous acid dissolved in sulphuric acid, or by the interaction of 
hydriodic acid and nitrous acid. The nitric oxide so obtained cannot 
be preserved unchanged over water ; chemical reactions take place 
jjhich are due, in pi*t, to the oxygen dissolved in the water, and in 
part to the hydrions contained in the water. Nitrous and hyponitrous 
acids are formed, probably according to the equation : 4NO + 2H 2 0 — 
2 HNO s +H 2 NjOj (compare Zimmermann, Abstr., 1906, ii, 82), which 
then decompose, the latter acid giving, not only nitrous oxide, but also 
ammonium nitrite (3H s N 2 Oj = 2N 2 O s -|-2NH. j : compare Hantasch and 
JCaufmann, Abstr., 1897, ii, 25), which breaks down with the libera- 
tion of nitrogen. The quantity of nitrogen increases the longer the 
nitric oxide is preserved over water. Nitric oxide, whether moist or 
clry, can be preserved over mercury at room temperature for any length 
of time without undergoing a change. 

Pure nitric oxide is completely absorbed by a solution of ferrous 
sulphate, but the results are inaccurate in the presence of nitrous 
oxide. Ferrous sulphate cannot be advantageously replaced by a 
slightly alkaline solution of sodium sulphide (compare Divers, Trans., 
1899, 75, 82), since the reaction is much slower, and the absorption is 
complete only after long shaking. 

The volumetric determination of nitric oxide by means of perman- 
ganate, as carried out according to Lungo (Zeitsch. angew. Chem., 1 890, 
567), generally gives too low results; small quantities of nitric oxide 
cannot be determined at all. The author modifies the method in such 
a way that the gas to be analysed is passed into an absorption vessel 
previously full of standard permanganate solution ; after shaking well 
to complete the reaction, the diminution in the strength of the per- 
manganate is measured. All errors caused by using a current of 
indifferent gas to sweep the nitric oxide through the permanganate 
solution are thus avoided. The same apparatus may be used with 
hydrogen peroxide in place of permanganate, the nitric acid formed 
by the oxidation of the nitric oxide being determined by titration with 
standard alkali. The method gives good results as long as the presence 
of acid vapours or gases is avoided. 

The method of combustion after mixing with hydrogen gives 
inconstant results, owing pirtly to the formation of ammonia as a by- 
product, and partly to the permeability towards gases of platinum 
heated to a red heat. T. S. P. 

Formation of Nitrosyl Chloride at Low Temperatures by 
Gay Lussao's Reaction. Liquidus Curve of the System 
Nitrosyl Chloride-Chlorine. N. Boubnoff aDd Philippe A. Guye 
(/. Chim. Phys., 1911, 9, 290— 313).— The formation of nitrosyl 
chloride at low temperatures by direct interaction of chlorine and 
excess of nitric oxide was studied quantitatively with a view to 
estimating the atomic weight of chlorine by this method. The 
excess of nitric oxide having been removed by distillation at the 
temperature of liquid pentane ( - 160° to - 150°), the nitrosyl chloride 
was found to contain 3 to 4% of chlorine more than the formula 
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NOCl indicates. When excess of chlorine is used for the synth ■ 
the same product is obtained. The excess of chlorine 
removed by fractional distillation at higher temperatures than X 
but is retained at - 150°. 

The existenee]of higher nitrosyl chlorides, such as NOCl j, av ' 
been discredited by Tilden and others, it must^be supposed tl la X 
highly dissociated additive compound of nitrosyl chloride and chlo ■ * 
is formed. The liquidus curve of the mixed gases was determ' T 
the liquids being distilled from weighed glass bombs into a so .• [ 
cryoscopic tube. The mixtures were agitated by a g] a8S X Ia 
operated magnetically by an iron core fused into the upper p a 9r 
All joints in the apparatus were made with ground glass flanges w e li 
greased and held together with screw clips. The mercury 6 j n ^ 
manometers was protected by a layer of syrupy phosphoric aci/ 
The Hquidus curve exhibits no maxima, but there is also no shav 
minimum at the eutectic point, about - 109°. The curve is We J 
rounded here, indicating the presence of a compound of approximate 
composition NOCI,Cl 2 , which is highly dissociated even at -107° 

It is suggested that the presence of excess of chlorine in the 
authors' synthetic nitrosyl chloride is due to the incompleteness of the 
reaction at the low temperatures employed. R. j q 

Preparation of Certain Nitrides by Reduction of Alkaline 
Cyanides. Alexander C. Yournasos (Bull Soc. chim 1911, [iv], 9 
506—512). — A resume of methods for the preparation of metallic, 
nitrides is first given, and it is then pointed out that certain elements 
such as boron and aluminium, decompose cyanogen or hydrocyanic acid 
at 750°, forming nitrides. The corresponding nitride is produced when 
boron, aluminium, cerium, or lanthanum in a finely divided state is 
added to fused potassium cyanide. 

The potassium cyanide is first melted in a porcelain crucible at G50° 
in the absence of air, and poured out on a marble slab. It is then 
re-melted in a clay or porcelain crucible, and the dry, finely-powdered 
element added in portions, the mixture being agitated from time to 
time, and the heating continued for fifteen minutes after the final 
addition. The cooled black mass is placed in warm water, and the 
insoluble residue of nitride and amorphous carbon is carefully and 
gently ignited in air to removed the carbon. 

Boron nitride, BN, so prepared, is a white powder, which is attacked 
with difficulty by warm water. Cold water slowly becomes alkaline in 
contact with the nitride, due to the formation of ammonia. Aluminium 
nitride, A1 2 N 2 , is an amorphous, yellow powder. Cerium nitride, 
CeN, is readily oxidised, and consequently the carbon produced along 
with it cannot be removed by ignition in air. Lanthanum nitride 
resembles the cerium compound. Both are readily decomposed by 
warm water, yielding ammonia. T. A. H, 

Amorphous States of Silicon. Lrvio Cambi ( Atti R. Accad. 
Lincei , 1911, [vj, 20, i, 440 — 442).— The amorphous silicon obtained 
by the author from the black sulphide (see following abstract! is 
distinguished from those previously described in possessing a paler 
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widish-yellow colour, different from the greyish-yellow tint some- 
times assumed by crystalline silicon. The product containing 96% 
3 i has V 2 '08 (mfcnpare Vigourom, Abstr., 1S95, ii, 2227 263- 
ffilke-Dorfurt, Abstr., 1910, ii, 204). When heated, the properties' 
rneh as colour and specific gravity, of the author’s product approach 
those of Vigouroux'e silicon. 

These amorphous silicons must be regarded, not as clearly defined 
jllotropic forms, but as masses of forms possibly possessing different 
molecular structures. j jj p 

Silicon Sulphides, II. Livio Camb It. Acc«d. Linui, 
1911, [v], 20» h 433 — 440). — The author has studied the hydrolysis of 
th 6 black and yellow silicon sulphides previously obtained (Abstr. 
1910, ii> 952). 

The yellow sulphide yields silicoformic anhydride, (SiH0) 2 O, the 
corresponding acid being probably formed first: SiS + 2H»0 » 
SiHO'OH + H 2 S. The silicon in the sulphide hence acts as a bivalent 
element. The formation of silicoformic acid is analogous to that of 
formic acid, which can be obtained from chloroform, carbon monoxide, 
or compounds^ containing bivalent carbon, such as the carbylamine 
derivatives, CINRjthis analogy can be extended to the corresponding 
germanium compounds. The action of dry hydrogen chloride on the 
yellow sulphide yields hydrogen sulphide and silicochlorofonn. The 
properties of this sulphide fall into line with those of the sulphides of 
the other elements of the second half of the fourth group ; for 
example, the orange-yellow colour of the silicon compound becomes 
reddish-brown for germanium, dark brown for tin, and black for lead. 

The vitreous, black silicon sulphide ( loc . cit .) undergoes dissocia- 
tion: 2SiS — y Si + SiS 2 , which may be more or less complete, the 
presence of unaltered monosulphide and possibly, also, of intermediate 
labile compounds similar to P 4 S 3f not being excluded. On hydrolysis 
it yields soluble silica and amorphous silicon (see preceding abstract). 

T. H. P. 

The Electrical Conductivity and Behaviour of Diamond at 
High Temperatures. Corneljo Doelter (Monatsh., 1911, 32, 
275—298). — The electrical conductivity of diamond has been measured 
at temperatures between 880° and 1290° in an atmosphere of nitrogen 
or hydrogen. For a plate 1 square cm. in area and 1 mm, thick, the 
resistance falls from 58800 ohms at 950° to 370 ohms at 1220°, then 
iscreases to 930 ohms at 1260°, and again falls to 590 ohms at 1290°. 
This behaviour is somewhat similar to that exhibited by quartz. 

The reputed conversion of diamond into graphite at high tempera- 
tures is discussed, and the microscopic appearance of the diamonds 
used in some earlier experiments is described. These observations 
afford no evidence of the formation of graphite. New experiments, 
in which diamonds were heated in carbon dioxide at 1350°, in hydrogen 
at 1300° to 1550°, in nitrogen at 1300°, and in chlorine at 1200°, have 
also failed to give evidence of conversion into graphite. At these 
temperatures the diamonds acquire a brownish-black colour in certain 
ca86S -’ hub this appears to be due to amorphous carbon. The effect is 
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probably one of corrosion, and if sufficiently protected it seems ]jk j 


that the diamond remains unchanged at temperatures of 2000 - 


2500 ° 


H.M.DL 


Action of Carbonyl Chloride on Natural and Artifl • 
Sulphides. Edouard Chauvenet (Compt. rend,, 1»>11 ^ 
1250—1252. Compare Abstr., 1909, ii, 53 ; this vol. ii, ]q<u ^ 
Carbonyl chloride attacks metallic sulphides between 300° and 45 (p 
accordance with the equation MS + COCi 2 = MC1 2 + COS. The ** 
with which sulphides are thus converted into anhydrous chlorld 86 
furnishes a useful method for the treatment of minerals in analy/ S 
The process is also suitable for preparing carbonyl sulphide. ' ' 

W. 0. \\\ 


Ratio of Argon to Nitrogen in Natural Gaseous Mixtures 
and its Significance. Charles Mouueu and Adolphe Lepape 
(Compt rend,, 1911, 152, 1533 — 1535. Compare this vol., ii 39 ^ 
439). — The ratio of argon to nitrogen in natural gaseous mixtures 
from fifty-two mineral springs was determined and found to be fairly 
constant. In thirty-six springs 100A/N = 1’0 — 1*29 ; the same ratio 
for air is 1*18. Geologically nitrogen behaves as an inert gas, and 
adopting the view expressed in a previous communication it would 
appear that the greater part of the gas has existed in the free state 
from the origin of the earth. W. 0 . W, 


Luminescent Tubes of Neon Georges Claude (Compt. rend., 
1911, 152, 1377 — 1379). — The luminescence of tubes containbg neoa 
traversed by an alternating current gradually diminishes, owm* to 
absorption, of gas. It has been found that copper electrodes of small 
size become red hot, the metal rapidly volatilising and becoming 
deposited on the sides of the tube. The deposit produced in this 
way yields a gas when dissolved in nitric acid ; in one experiment, 
1‘6 grams gave 2‘5 c.c. of gas, whilst the same weight of unvolatilised 
electrode gave only 03 c.c. The latter contained a little neon, but do 
helium, whilst the gas from the deposit showed an intense spectrum of 
neon and helium. The two gases appeared to be preseut in about 
equal amounts, although the neon with which the tube was filled 
contained originally only a trace of helium. * 

The suggestion is offered that helium results from the dissociation 
of neon, or else that the greater part of the neon absorbed by copper 
is not liberated when the metal is dissolved in nitric acid. 

By increasing the surface of the electrodes, absorption of gas is 
considerably diminished. Thus a tube 35 metres long and 45 mm. chain., 
with electro.des of area 3 sq. cm. per ampere, remained luminous for 
210 hours, when an accident terminated the experiment. 

W. 0. W. 


Preparation of Alkali Metals. Louis Hackspill (Bull Soc. 
chim., 1911, [iv], 9, 446 — 451). — Detailed descriptions of the apparatus 
and method of working are given for the reduction of alkali chlorides 
by means of metallic calcium as already described (Abstr., 190<b 
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■■ 5 85 ). The prepared mixture of calcium and the alkali chloride 
• ’ pi aC ed in an iron tube lying in a glass tube, which can be rendered 
vacuous. The glass tube is heated to the required temperature in a 
simple electric furnace of special form. Potassium, cesium, and 
rubidium have been prepared in this way. Attempts to prepare 
lithium were unsuccessful, but by using a modified form of Quota's 
apparatus, an alloy of lithium with 3 or 4% of calcium was obtained. 

T. A. II. 

Solubility of Sodium Carbonate. C. H. Ketner (Ohm. 
Weekblad, 1911, 8, 391—393. Compare Abstr., 1902, ii, 308.).— The 
author calls attention to his work on equilibrium in the system sodium 
carbonate, alcohol, water — which seems to have been overlooked. 

A. J. W. 

Hydrates of Rubidium and Caesium Fluorides. Robert de 
Fobcrand (Compt. rend., 1911, 152, 1208 — 1211. Compare this vol., 
ii 488). — 'A saturated solution of rubidium fluoride deposits crystals 
0 f a hydrate, 2RbF,3H a O, m. p. 36°; the heat of dissolution at 15° is 
-0'62 Cal. When dried over phosphoric oxide, it forms the hygro- 
scopic compound, 3RbF,H a O, having a heat of dissolution 3-76 Cal. 
at 15°. 

Caesium fluoride forms two hydrates, 2CsF,3H 2 0, heat of dissolu- 
tion 0*99 Cal., and 3CsF,2H 2 0, heat of dissolution 4*23 Cal. ; there is 
iio compound intermediate between the two. 

The general conclusion drawn from these observations and those 
previously published is that in respect to the hydration of its salts 
rubidium does not stand invariably intermediate between potassium 
and caesium, but resembles sometimes one and sometimes the other in 
its properties. 

When estimating rubidium and cmsium by conversion into their 
sulphates, it is necessary that the temperature of ignition should not 
exceed 1000°, otherwise volatilisation occurs. Caesium sulphate is 
appreciably volatile at the temperature of the blowpipe. W. O. W. 

Specific Gravity of Ammonium Sulphate Solutions. M. C. 
Dekhuyzen ( Zeitsch . physiol. Chem., 1911, 72, 167—168). — The 
expression °/ > o „ is used to denote the number of grams of a substance 
dissolved in 100 grams of solvent, and °P oS the number of grams of 
solute in 100 grams of solution. If p = the first quantity and p 1 the 
second, then 1 00p/ 1 00 +p=p r The expression °r oS expresses the 
number of grams of solute in 100 c.c. of solution, and if represented 
by ^ and density of solution by D, then p^pj). Wiener (this 
vol., ii, 394) has confused the expression °P oS and a F a *. J. J. S. 

Preparation of Ammonium Selenate : a New Method. 
Frank C. Mathers and Roy S. Bon sib (J. Amer. Chem. Soc., 1910, 
33, 703 — 708). — The only method described hitherto for the prepara- 
tion of ammonium selenate is by the action of ammonia on selenic 
acid, but this is unsatisfactory on account of the difficulty of preparing 
pure selenic acid. It has now been found that the salt can be 
readily prepared by treating barium or lead selenate with 
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ammonium carbonate, and the best conditions have been <w 
mined in each case. 

The barium or lead selenate is placed in a beaker with water 
powdered ammonium carbonate. If barium selenate is used, f 0r 7 
gram of the salt 2*8 grams of ammonium carbonate "(equivalent? 

5 mols.)and 10 c.c. of water are employed. The mixture is 
thirty hours with occasional shaking, a yield of about 96 — 97^ bei°o 
thus obtained. In the case of lead selenate (1 gram), 0-55 g ram j 
ammonium carbonate (equivalent to 1*2 mols.) and 5 c.c. of water are 
added, and the mixture left for one to two hours, when a yield of 
about 95 — 96% is obtained. Good yields can be obtained, however 
in fifteen to thirty minutes. Lead selenate is therefore preferable to 
the barium salt for the purpose. The yield is not increased bv 
heating the mixture or by agitating it by means of a current of air 
or carbon dioxide. E. q 

Fusion Experiments with Some Metasilicates. p £TFR 
Lebedeff ( Zeitach . anorg. Chm . % 1911,70,301 — 324).— Mixtures of 
calcium metasilicate and calcium sulphide solidify to form solid 
solutions. It has not been found possible to investigate mixtures 
containing more than 50% of calcium sulphide on account of their 
corrosive action. Calcium sulphide is infusible in a kryptol furnace. 
The solid solutions undergo a transformation at temperatures below 
their freezing point, the transformation curve having a maximum at 
about 1300° and 20 mol. % of calcium sulphide. Rapidly cooled 
mixtures disintegrate completely when cold, whilst slowly cooled 
mixtures show, when examined microscopically, separate crystals ol 
the pseudo-hexagonal modification of wollastonite and of calcium 
sulphide, identical with the oldhamite found in meteorites. 

Magnesium and manganese metasilicates form two series of solid 
solutions, with a break in the freezing-point curve at 1328° and 50 mol 
% MgSi0 3 . The melting point of magnesium metasilicate is 1535°, and of 
manganese metasilicate 1210°. The optical examination shows that the 
crystals at the magnesium end of the series have the properties of enstatite, 
and those at the manganese end the properties of rhodonite, confirming 
the representation of the system as one of two series of solid solutions. 

Calcium metasilicate, m. p. 1512°, and barium metasilicate, 
m. p. 1438°, form an isomorphous series, with a continuous freezing- 
point curve, having a minimum at about 35 mol. % BaSi0 3 and 1000''. 
A glass is obtained on cooling rapidly, whilst slowly cooled mixtures 
solidify to a homogeneous series of monoclinic solid solutions, which 
do not disintegrate or*mdergo further change. Barium and manganese 
metasilicates are isomorphous, and the freezing-point curve lias a 
minimum, but its exact determination is impracticable, owing to the 
readiness with which a glass is formed. 

Kxperiments with mixtures of manganese metasilicates with 
strontium and sodium metasilicates, as well as with those already 
mentioned, show that glass is formed when several silicates are 
melted together, even when the components crystallise well, and that 
the tendency to the formation of glass is greatest in eutectic mixtures 
and in solid solutions near to a minimum point. Mixtures having 
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such compositions are highly viscous in the neighbourhood of the 
melting point. This confirms Vogt’s views on the formation of 
glasses. C. H. D. 

The Causes of the Variation in the Velocity of Hydration of 
Cement. Paul Rohland ( Zeittch . Ckem. Ind. Kolloide, 1911, 8, 
251 — 253).— Measurements of the rate of hydration of cement in 
contact with aqueous solutions show that sodium carbonate, aluminium 
chloride, and potassium sulphide accelerate the hydration process, 
whereas potassium dichromate, sodium borate and sulphates (with the 
exception of aluminium sulphate and the alums) retard it. The 
setting of the cement is not, however, solely determined by the 
velocity of hydration, but is influenced by the rate at which coagula- 
tion of the hydrolytically separated hydroxides of aluminium, iron, and 
silicon takes place. This process is also affected by the nature of the 
electrolytes present and by the temperature. H. M. D. 

Barium Sulphate a Plastic Substance. Albert Attkrbehg 
(kitsch, aru/eui. Chtm., 1911, 24, 928— 929).— The author defines 
a substance as plastic when its mixture with water can be rolled out 
ioto wire, the quantity of water not exceeding that which it is 
necessary to add to the substance in order to make it flow. 

The “flow-limit" for ordinary precipitated barium sulphate is 
22 parts of water to 100 parts of sulphate, whilst the “rolling-out 
limit” is H parts of water to 100 of sulphate. Barium sulphate is 
thus a plastic substance (plasticity = 8). 

further experiments have shown that minerals, such as kaolinite, 
potassium and magnesium micas, talc, etc., are strongly plastic when 
they are ground so finely that the size of their particles does not exceed 
0-002 mm. ; under the same conditions, minerals, such as quartz, 
felspar, and ealespar, show no plasticity. It is, therefore, the presence 
of fine particles of minerals which occur in laminated or shaly forms 
-which confer plasticity on clay. T. S. P. 

Crystallographic Examination of Fluorides Obtained by 
Moissan and Pupils. August de Schulten (Compt. rend., 1911, 
152, 1261 — 1263. Compare this vo!., ii, 486). — The results of 
crystallographic measurements are given for the fluorides of barium,- 
strontium, manganese, nickel, cobalt, iron, and chromium ; also for the 
double fluorides of nickel, cobalt, zinc, and calcium of the type 
MFjiflKFj, and for the compound Cr 2 F 6 ,6KF. W. O. \V. 

Presence of Zinc Nitride in Zinc Powder and Commercial 
Zincs. Camille Matignon (Compt. rend., 1911, 152, 1309 — 1312). 
—A number of specimens of zinc dust were distilled with aqueous 
potassium hydroxide and the liberated ammonia determined. The 
amount of nitrogen found corresponded with about 0'4% of zine 
nitride, Zn 3 N 2 . The latter was present to the extent of 1"2% in a dust 
prepared in such a way as to favour the formation of nitride. Com- 
mercial fused zincs were found to contain only traces of nitride, whilst 
this was absent from zinc oxide prepared by burning the metal in air. 

W. O. W. 
•41 
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Thermal Analysis of Mixtures of Cuprous Chloride 
Chlorides of Univalent Elements. C. Sandomnini (Mti fi ice J 
Lined, 1911, [v], 20, i, 457-464).-The author has studied the 
melting-point diagrams of mixtures of cuprous chloride with silver 
sodium, potassium, or thallous chloride, the solidification temperatures 
for these salts being found from the cooling curves to he 422°, 4550 
806°, 776°, and 429° respectively. ’ 

The results show that cuprous chloride forms solid solutions, in 
limited degree, with the chlorides of the metals of the second half 0 [ 
the first group, homologous with copper, sodium, and silver. Double 
salts of the type CuCl,2MCl are formed with potassium and thallous 
chlorides, whilst mixed crystals are formed, within very restricted 
limits, between cuprous and thallous chlorides. T. H. p. 

Binary Systems of the Chlorides of Certain Univalent 
Metals. G. Poma and G. Gabbi ( Mi R. Accad. Lined, 1911, [v], 20 , 
j, 464 — 470). — The authors have studied the cooling curves of the 
systems CuCl-KCl and CuCl-AgCl (compare Sandonnini, preceding 
abstract), the fusions heing effected in an atmosphere of nitrogen, 
owing to the extreme oxidisability of cuprous chloride. The values 
found for the m. p.’s are : CuCl, 415 3 ; AgCl, 451° ; and KC1, 759°, 

In the liquid state, cuprous and silver chlorides are completely 
miscible, but in the solid state there is a very wide gap in the solu- 
bility. From the fused mixtures, no compound of the two components 
separates on cooling. 

In the case of cuprous and potassium chlorides, the fusion cum 
exhibits two arrests (142° and 236°), and has the form characteristic 
for binary systems, in which the two components form a compound 
which dissociates at a high temperature. The compound formed 1ms 
probably the formula K s [CuCl s ]. T, H, P, 

The Binary Systems, CuCI-AgCl, CuCl-NaCl, CuCl-KCl. Pietro 
de Cesabis (Atti R. Accad. Lined, 1911, [v], 20, i, 597 — 599).— The 
author’s investigation of the melting-point curve of the system 
CuCl-AgCl gives results in good agreement with those obtained by 
Sandonnini aud by Poma and Gabbi (preceding abstracts). 

The results for CuCl-NaCl give a curve very similar to that obtained 
by Sandonnini ( loc . dl.), but differing from it in certain details. 

F or the system CuCl-KCl the author’s results confirm Sandonnini's 
conclusion that these salts form the compound CuCl,2KCI. 

T. E, P. 

Catalytic Action of Copper Oxide. James Strachan (Chun. 
Ncm, 191), 103, 241. Compare Sabatier, Abstr., 1909, i, 546).— 
Over a year ago the author noticed a similar action in the case of a 
Bart-hel spirit bunsen to that recently observed by Member (this 
vol., ii, 205) with an ordinary bunsen. The efficiency of such a 
burner becomes impaired in time by surface-combustion on the 
partly oxidised brass gauze, necessitating replacement of the latter. 
On extinguishing the burner, the gauze continues to glow so long 
as methylated spirit-vapour and air impinge on it. That surface- 
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combustion commences at a low temperature may be shown by 
interrupting Abe stream of spirit-vapour for a few seconds. The 
combustion re-commences on the most oxidised portions of the gauze, 
proceeding rapidly over its whole surface. A stroDg odour of aldehyde 
is produced. 

Various lecture experiments with asbestos fibre, alternately dipped 

copper sulphate solution and ignited, are described. Asbestos so 
treated will ignite an explosive mixture of hydrogen and oxygen if 
fairly hot. 

Other metallic oxides show like properties, and the experiments 
may be repeated, replacing copper sulphate by ferric chloride, but the 
ferric oxide so produced does not seem quite so active as copper oxide. 
It i: pointed out that this catalytic action of ferric oxide may prove 
a source of danger with miners’ safety lamps, in most of which iron 
gauze is used. 

The author states that the mutual catalytic action of cellulose and 
copper oxide is one factor in the formation of dendritic growths of the 
latter on paper. J. D. K. 

Elements in Thulium. Caul Auer von Welsbach ( Monatiks 
1911, 32, 373 — 375). — Spectroscopic examination indicates that 
thulium consists essentially of three elements. Of these three, 
thulium I. and thulium III. cannot be isolated by the present methods 
of purification. Tho salts of the former absorb rays in the extreme 
red down to A TOO, and show characteristic lines (quoted) between 2700 
and 3270 (spark spectrum). Thulium III. exhibits a characteristic 
spark spectrum between 2800 and 3260. 

The author hopes to isolate pure thulium II. in the near future. 
It forms an almost white sesquioxide. Its salts are pale yellowish- 
green in daylight and emerald-green in artificial light, and exhibit 
the absorption spectrum hitherto ascribed to thulium. The oxides of 
those fractions which are richest in thulium II. and aldebaranium 
exhibit a characteristic phenomenon in the flame ; before becoming 
actually incandescent the oxides give out a purple light for a 6hort 
time. The spark spectrum shows many strong lines (quoted) between 
3400 and 3800. C. S. 

The Chemical Constitution of the Kaolinite Molecule. 
Joseph W. Mellor and A. D. Houdcroft (Trans. Eng . Ceramic Soc., 
1911, 10, 94 — 120). — Coutrary to what is generally accepted, thero 
is no definite temperature above which it can be said that kaolinite 
decomposes, and below which kaolinite does not decompose. The 
effect of raising the temperature is to accelerate the speed of decom- 
position, a ^ result which can also be obtained by working under 
limioished pressure. The speed of decomposition at 500° is sufficiently 
rapid at atmospheric pressure to decompose an appreciable quantity of 
)aolinite in an hour, 

i The heating curve of kaolinite shows that an endothermic reaction 
peurs in the vicinity of 500°, and an exothermic reaction just 
ih'C'Ve 800“ ; the curve shows no sign of the dehydration taking 
Hace in stages, such as might occur if the elements of the "combined 

41—2 
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water* were placed unsymmetrically in the molecule. j n u 
absence of other evidence, and since solubility determinations si * 
no sign of unsymmetrical aluminium groups, it is assumed a! 
the hydroxyl and aluminium groups are symmetrically placed in llj 

molecule, and the formula jHO) ! ^' Als< ''0'slo' >0 is suggested f or 
kaolinite. 

The solubility in acids, the hygroacopicity, and the density 0 [ 
kaolinite calcined at different temperatures, 8how that there is 
certain parallelism in the properties of alumina and calcined kaolinite 
The exothermal change indicated by the heating curve of kaolinite 
corresponds with that furnished by alumina derived from aluminium 
nitrate. The endothermal change shown in the heating curve in the 
neighbourhood of 500° corresponds with a decomposition of kaolinite 
into free silica, free alumina, and water. The restoration of froru 
3 — 4% of water to calcined kaolinite, which can be accomplished by 
heating it under pressure in steam, corresponds with a re-hydration of 
silica or alumina. 

Wheu kaolinite is heated to over 1200°, sillimanite is formed by 
the recombination of the free alumina with some of the free silica 
formed at about 500°. The exothermal change in the heating 
curve at 800° corresponds with a physical change of the free 
alumina, which becomes less soluble in acid, less hygroscopic, and 
more dense. 

Kaolinite may be represented as one member of a series of 
aluminodisilicic acids, and tbese in turn form one group of & large 
number of alumino-silicates, comprising alumino-mono-, -di-, -tri-, 
-tetra-, -penta-, and hexa-silicates, the different classes of which 
may be represented, for example, by allophane, kaolinite, natrolite, 
pyrophyllite, chabazite, and orthoclase respectively. T, S. P, 

The System Manganous Oxide-Silica. Friedrich Doebisckel 
(Metallurgie, 1911, 8, 201—209). — Mixtures containing from 21) to 
60 mol. % of silica may be prepared in a platinum crucible, embedded 
in magnesia. Mixtures containing more manganese attack the 
platinum, whilst those richer in silica require too high a temperature. 
It is necessary to melt the mixture a second time to obtain complete 
reaction. Three crystalline constituents are observed in the sections 
obtained, namely : manganosite, MnO ; tephroite, Mn 2 Si0 4 ; and rho- 
donite, MnSi0 3 , identical with the naturally -occurring minerals. The 
thermal results indicate that tephroite is formed by a reaction at 1323° 
between some primary crystals and the liquid, and that, also, m 
mixtures containing 49—60 mol. % of silica, primary crystals rich in 
silica react with the liquid at 1215° to form rhodonite. The 
tephroite-rhodonite eutectic point is at 1190° and 45 mol. %Si0j.^ 

Existence of a New Type of Dioxides : Reaction between 
Selenious Acid and Manganese Dioxide. Luigi Marino and 
V. Squintani ( Atti R< Accad. Lincei , 1911, [v], 20, i, 447— 15 j . 
Compare Marino, Abstr., 1908, ii, 106). — The authors find that ® 
compound obtained by Laugier (Abstr., 1887, 775) by the action o 
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scleoious acid on manganese dioxide in a sealed tube at 140° is the 
selenite corresponding with the dioxide, MnSe 2 O ft , the other products 
observed by Laugier being formed by the decomposition of this 
compound. This selenite, which is obtained as an orange-yellow 
crystalline powder, liberates chlorine from dilute or concentrated 
hydrochloric acid, and iodine from potassium iodide solution containing 
acetic acid. With alkali hydroxides or carbonates, manganese dioxide 
is set free, whilst with oxalic acid solutions, carbon dioxide is liberated 
quantitatively. It oxidises mercurous to mercuric salts, cuprous salts 
to the cupric state, potassium ferrocyanide to ferricyanide, and arsenious 
to arsenic acid. In presence of a slight excess of alkali hydroxide, it 
decomposes quantitatively according to the equation: MnSe 2 O fi = 
Mn0 2 + 2Se0 2 . Attempts to prepare a selenium acid corresponding 
with dithionic acid were unsuccessful. 

When heated, the selenite decomposes in the following manner : 
MnSe 2 0 6 = Se0 2 4- MnSe0 4 . At a higher temperature and in a vacuum, 
however, the decomposition proceeds according to the equation : 
5MnSe 2 0 6 ^ 8Se0 2 + 2M nSe0 4 + Mn 3 0 4 + 0 2 T. H. P. 

The Gas Contained in Steels. Georges Charp y and S. Bon nerot 
(Compt. rend., 1911, 152, 1247 — 1250). — The amount of gas obtained 
by heating different varieties of steel at 950° in a vacuum has been 
determined, taking special precautions to prevent the access of water 
vapour. The disengagement of gas was continuous during five days, 
but tended towards a limit. Hard and soft steels showed the same 
critical points after treatment as before the removal of gas. 

W. 0. w. 

Cementation of Nickel Steel. I. Federico Groom and F. 
Carnevali (Atti R. Accad, Sci. Torino, 1911, 46, 409 — 432). — The 
authors have applied the methods previously employed in the investi- 
gation of carbon steels (Absfcr., 1909, ii, 240; 1910, ii, 507, 616, 780) 
to the study of steels containing from 2-03% to 29 8% of nickel, the 
gases employed for cementation being pure ethylene and carbon 
monoxide. 

The results show that the maximum content of carbon in the 
cementation zone diinini.'hes continuously as the proportion of nickel 
present increases, the diminution becoming very marked when the 
percentage of nickel exceeds 5. The variation of the concentration of 
carbon in the successive layers of the cementation zone is much more 
regular for nickel steels than for ordinary carbon steels. The 
phenomena observed during the slow cooling of nickel steels, cemented 
so as to exhibit a hypereufcectic zone, are qualitatively analogous 
to those shown by carbon steels subjected to similar treatment, but 
differ quantitatively from these in two directions : (1) The entity of 
the liquation phenomena of the cementite is less marked in the case 
of the nickel steels, and (2) the transition from the hypereutectic to 
thehypoeufcecfcic zone corresponds with a content of carbon (0*6— 0-65%) 
lower than that (0*9^) of the similar zone for carbon steels. 

X. H. P. 
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Iron-Chromium Alloys and their Resistance to A 
Philipp Monnartz (Metallurgy, 1911, 8, 161 — 176, 193—2011 
Alloys of iron and chromium, free from carbon, may be prepared f 
chromite by the aluminotbermie method. An elaborate ^-pparatu 
described by means of which cooling curves of the alloys may be t L- ' 8 
immediately the temperature ha9 fallen to 1600°. The fusibillt ** 
the slag, and the temperature reached in the reaction, are reguU°] 
by the addition of varying quantities of fluorite. a 

The freezing-point curve has a maximum at about 66% of chromj u 
corresponding with a compound Cr 2 Fe (compare Treitschkc and Tam' 
mann, Abstr., 1907, ii, 998). The higher the original temperate" 
of the mass, the coarser is the resulting crystalline structure. The 
alloys are softer than cast iron. Homogeneous castings mav be 
obtained by a special apparatus. 

The addition of chromium to iron in the absence of carbon increases 
the readiness of attack by hydrochloric and sulphuric acids. Coq 
centrated nitric acid renders the alloys passive. The resistance to 
dilute nitric acid diminishes from 0 to 4% Or, increases very rapidly 
from 4 to 14%, and slowly from 14 to 20%. Alloys containing from 
40 to 100% Cr even resist prolonged heating with dilute nitric acid to 
which 5% of sodium chloride has been added. The maximum 
passivity occurs at 66% Cr. These alloys also remain perfectly bright 
in laboratory air and in water. The presence of combined carbon 
increases the resistance to acids very greatly, but at the same time 
renders the alloys excessively hard. The resistance to acids is also much 
increased by molybdenum, which improves the mechanical properties. 
Titanium, vanadium, and tungsten have a similar influence, whilst 
mangane?e hastens the attack by acids. C, H. D, 


Colloidal Ferric Hydroxide. A. V. Dumanski (Zeitsch. Chm. 
Ind. Kolloide , 1911, 8, 232 — 233; J. Russ. Phys, Chm. Soc., 1911, 
43, 546—553). — A colloidal solution of ferric hydroxide, prepared 
by addition of ammonium carbonate to ferric chloride solution, 
and purified by dialysis, was kept for a year, and then filtered 
through a collodion membrane. The freezing point of the solution 
which did not pass through the membrane was found to be slightly 
lower than that of the filtrate, and from the difference it is calculated 
that the molecular weight of the colloid is 3120. From the density 
of the colloidal solution, the density of the colloidal particles was 
found to be 4-704 at 0 U . H. M. D. 


Preparation of Chromyl Compounds. Harry Shipley Fby (J. 
Amsr. Chem. Soc., 191 1 , 33, 697 — 703). — This work was undertaken with 
the object of obtaining chromyl bromide and iodide, These salts 
cannot be prepared by the interaction of the halide and dichromate of 
a metal in presence of sulphuric acid, owing to the oxidation of the 
hydrobromic and hydriodic acids by the chromic and sulphuric acid?. 

When anhydrous potassium chromate is heated with acetyl chloride 
and a little glacial acetic acid in presence of carbon disulphide, the 
mixture becomes dark red. On filtering the product, the filtrate is 
found to contain a small quantity of chromyl chloride, whilst t e 
residue consists almost entirely of potassium chromate coated wit a 
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brown substance, the formation of which prevents the reaction from 
proceeding to completion. This brown compound is chromyl acetate, 
CrO s (OAc) 5 , ami when treated with water is hydrolysed into chromic 
a nd acetic acids. It is also produced when a solution of chromyl 
chloride in carbon tetrachloride is added to silver acetate, suspended 
in the same liquid, but cannot be separated from the silver chloride 
which accompanies it. 

When dry, powdered chromium trioxide is treated with a solution 
of acetyl chloride in carbon tetrachloride, and a few drops of glacial 
acetic acid are added, chromyl chloride is obtained in a yield of 82 - 43 % 
of the theoretical, together with small quantities of chromic acetate 
and chloride. The oxychloride cannot be separated from the carbon 
tetrachloride by fractional distillation. 

If chromium trioxide is treated with acetyl bromide under similar 
conditions, an intense permanganate-red coloration is produced, which 
rapidly changes to reddish-brown, The latter colour is due to bromine, 
and the former to an unstable chromyl bromide. The production of 
the permanganate-red colour is recommended as a test for traces of 
chromium, and is capable of detecting 0-01 mg. per 1 c.c. of solvent. 

On treating chromium trioxide with acetyl iodide, iodine is liberated, 
but direct evidence is not obtained of the formation of chromyl 
iodide. 

If chromium trioxide is heated with acetic anhydride, and carbon 
tetrachloride is addod to the reaction product, chromyl acetate is 
precipitated as a slightly deliquescent, pale green powder. E. G. 

CbromotelluTates. Akmand Bkrg (Compt. rend., 1911, 152, 
1587—1589; Bull. Soc. chim., 1911, [ivj, 9, 583 — 585). — On 
spontaneous evaporation, an aqueous solution containing potassium 
dichromate (1 mol.), chromium trioxide (2 mols.), and telluric acid 
(1 mol.) deposits crusts of ill-defined crystals corresponding with 
the formula 2K 8 0,4Cr0 5 ,Te0 3 ; ammonium chromoteUurate closely 
resembles the jmtassium salt. The sodium salt is very soluble and 
was not obtained pure. The compounds may be regarded as salts of 
the hypothetical acid TeO(OH) 4 , of the type TeO(OG'r0 8 -OM) 4 . 

W. 0. W. 

Alloys of Molybdenum with Nickel, of Manganese with 
Thallium, and of Calcium with Magnesium, Thallium, Lead, 
Copper, and Silver. N. Baar ( Zeitech . anory. Chem., 1911, 70, 
352—394). — Alloys of nickel and molybdenum may be prepared by 
fusing the metals in hydrogen, in crucibles lined with magnesia. The 
thermal examination has only been carried as far as the alloy contain- 
ing 70% of molybdenum, as the freezing point of the remaining alloys 
is above 1700°, that of molybdenum being above 2100°. A single 
compound is formed, having the composition MoNi, and melting with 1 
decomposition at 1340°. There is a eutectic point at 49'5% Mo and 
1300°, and nickel holds up to 33% of molybdenum in solid solution. 
Microscopical examination confirms the thermal results. 

Liquid manganese and thallium are practically immiscible at 1200°, 
but the freezing point of manganese is slightly lowered by the addition 
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of thallium. Manganese is very viscous just above its melting 
and freezing takes place over an indefinite range of' temperature. ’ 

Alloys of calcium with other metals may be investigated by tk 
thermal method if heated rapidly in hydrogen. Only one cooljl 
curve can be taken with each alloy. The freezing-point curve J 
mixtures of calcium and magnesium has a simple form, the single 
compound, Ca B Mg 4 , being indicated by a maximum at 715°, win],, 
there are eutectic points at 514° and 446°, and 18'7 and 78'7% (] a 
respectively. Solid solutions are not formed to any appreciable extent 
The compound, Ca 3 Mg 4 , is brittle, silvery in appearance, stable in 
and only slowly acted on by water. 

Calcium and thallium form three compounds, of which only one 
CaTl, is indicated by a maximum on the freezing-point curve, at 
969°. A compound, Ca 8 TI 4 , is formed at 555°, and another, CaTl,, at 
524°. There is a eutectic point at 692° and 38% Ca, and solid 
solutions are formed to a limited extent, so that the transformation 
point of thallium is raised by the addition of calcium. 

Lead and calcium react together violently in the molten state, 
The freezing point has maxima at 649° and 1105°, corresponding with 
the compounds CaPb 3 and Ca 2 Pb respectively. Another compound, 
CaPb, is formed at 950°, and there are eutectic points at 625° and 
10% Ca, and at 701° and 58% Ca. All the alloys fall to a 
black powder in air. 

Copper and calcium form only a single compound, CaCu„ melting 
at 933°, with eutectic points at 0'7% Ca and 910°, and at 38% Ca and 
560°. A thermal change, unaccompanied by change of structure, 
occurs at 480° in all alloys containing the compound CaCu ( , These 
alloys are white, and unstable in air. 

Silver and calcium form a complicated system, the compounds 
AgjCa 2 and AgCa being marked by maxima in the freezing-point 
curve at 726° and 665° respectively, whilet the compounds Ag,Ca, 
AgjCa, and AgCa 2 (l) are formed at 683°, 595°, and 555° respectively. 
Solid solutions containing AgCa and AgCa 2 undergo a transformation 
at a lower temperature. All the alloys containing more than 


11% Ca decompose water. 

The results with alloys of calcium differ in many respects from those 
of Donsky (Abstr,, 1908, ii, 278). G- H. D, 


Iso- and Hetero poly-acids. IV. The Constitution of Meta- 
tungstates and Borotungstates. Arthur Rosenheim (Zeilxk. 
anorg. Chem., 1911, 70, 418—424. Compare Rosenheim and Kolin, 
this vol., ii, 116 ; Copaux, ibid., 402).— The uncertainty of determina- 
tions of constitution by dehydration experiments at 100—120 is 
admitted, but the composition of barium metatungstate, 

BaW ) 0 13 ,9 Ii,/), 

is considered to be well established. Copaux’s views on - 
borotungstates are also criticised. 

Definite Compounds of Arsenic and Tin. Pierre Joubois and 
Eugene L. Dupuy ( Compt . rend., 1911, 152, 1312 — 1314).— Me “ 
graphic evidence has been obtained for the existence of two e w 
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compounds, Sn 4 As s and SnAs. The former is deposited in crystals, 
1)6-31, when an alloy containing 7% of arsenic is employed as anode in the 
electrolysis of ferrous chloride, Both compounds are attacked by 
hydrochloric, nitric, and sulphuric acids, and by aqueous solutions 
of alkalis. , W. 0. W. 

Arsenides of Tin. Nicola Pabbavano and Pietbo De Cesaris 
UUi B. Atxad. Linasi, 1911, [v], 30, i, 593 — 596). — Investigation of 
the melting-point diagram of the system arsenic-tin indicates the 
existence of the compounds Sn,As 2 and SnAs. T. H. P. 

Auric Hydroxide Formed on a Gold Anode. Deportment of 
Auric Hydroxide when Heated. William G. Mixter ( J . diner. 
Chem. Soc. , 1911, 33, 688 — 697). — The compound formed on a gold 
anode consists of auric hydroxide with 3 raols. or less of water. When 
potassium sulphate is used as the electrolyte, the deposit contains 
potassium, probably present as a potassium hydrogen aurate. If 
sulphuric acid is employed as the electrolyte, the product contains a 
little basic auric sulphate which is not removed by cold water. The 
auric hydroxide deposit is translucent, ruby-red, and appears to be 
partly crystalline. 

When either auric hydroxide from the anode, or the amorphous 
form obtained by the hydrolysis of auiic nitrate or sulphate, is 
heated, it gradually loses water up to 172°, but does not become 
anhydrous at 200—210°. At temperatures above 172°, the compound 
slowly gives off oxygen, but does not yield aurosoauric oxide, Au 2 0 2 , 
as stated by Kriiss (Abstr., 1887, 15) or auric oxide, Au 2 O s , as 
indicated by Schottlander (Abstr., 1883, 853). 

When auric hydroxide is treated with hydrogen peroxide or a 
solution of sodium peroxide, it is reduced to the metal. 

The deposit formed on a gold anode in presence of ammonium 
carbonate contains a fulminate. E. G. 


Mineralogical Chemistry. 


Composition and Occurrence of Rinneite. Fkitz Rinse and 
R, Kolb (Centr. Min., 1911, 337 — 342).— The formula given by H. E. 
Boeke (Abstr., 1909, ii, 153) for the original rinneite from 
Wolkramshauren was FeCI 2 ,3K.CI,NaCl, but a later analysis by 0. 
Schneider (Centr. Min., 1909, 503) of material from Hildesia, near 
Hildesheim, showed an excess of sodium chloride ; this was, however, 
explained by the presence of mechanically admixed halite. A new 
analysis of carefully selected material from Hildesia gave : 

Fe. K. Na. Cl. Mg. SO,. H 2 0. 

13-67 28-99 5 -69 52-02 0'03 0 T2 0’02 
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agreeing with the formula FeClj.lKCljNaCl (the small , 
magnesium sulphate and water are present as kieserite). Anal, • , 
artificially prepared rhombohedral crystals also lead to Hj/ l> " 
formula Rinneite is therefore a triple salt, and not an isomor* 111 ' 
mixture, as would be expressed by the formula FeCl s ,4(K,Na)ci ^ t?' 
rhombohedral double salts CdK,CI 6 , etc., MnK 4 Cl s (chlorn atffl ” e 
kalite, Abstr., 1908, ii, 395) are very similar crystallography^ 
rinneite, but they are regarded as isotypes (of Rinne). 1 " 

At Wolkramshausen, near Nordhausen in the Harz, rinneite occ 
as large, lenticular masses in beds of rock-salt, sylvite, and anhydrit 
whilst at Hildesheim, Salzdetfurth, and Riedel, in Hanover, it 
a kieserite-rinneite rock. L. J 8 * 

New Occurrence of Pearceite. Feank R. Van Horn and C W 
Cook (Amer. J. Sci., 1911, [iv], 31, 518 — 524). — The mineral was 
found in some abundance in a silver-copper vein in the Veta Rj ra 
mine at Sierra Mojada, Coahuila, Mexico ; associated minerals are 
native silver, argentite, proustite, and barytes. It forms aggregates 
of platy crystals, with a black colour and brilliant metallic lustre • th e 
crystals are twinned, the twin-plane being probably (702). The 
following analysis agreos with the formula 8(Ag,Cu) 2 S,As»S., rather 
than with 9(Ag,Cu) 2 S,As 2 S a (Abstr., 1896, ii, 658): 

S. As. St. Ag. Cu. Total. Sp. gr. 

17 46 7-56 nil 50 22 15 65 99 89 6 07 

Mexican Minerals. Henbi Uncemach [Bull. Soe. franc. Mk, 
1910,33, 375 — 409) —Detailed crystallographic descriptions are given 
of several species, and analyses of the following. Polybasite iron I, 
Las Chiapas, Sonora, and II, from Sonora : 

Ag. Cu. Fe. Zn. 3b. As. S. Total. 

I. 64-49 9-70 0-41 0'34 8’08 1 78 1510 99 90 

II. 68-90 5-21 0 09 - 8’85 1-07 15-33 99 45 

Pyromorphite from Cusihuiriachic ; crystals, associated with 
dolomite and hemimorphite, gave : 

PliO. P.,0,. As 2 Oj. CaO. MgO. CO,. Cl. Total. 

80 85 15-01 111 0-58 0 22 not det. 2-57 100-34 

L.J.S. 

Parisite, etc., from Granite-pegmatite at Quincy, Massa- 
chusetts. Charles Palacue and Charles H. Wabken (A««* l. 
Sci., 1911, [iv], 31, 533 — 557). — The crystallised minerals described 
are found in the central cavity of pegmatite pipes intersecting the 
Quincy granite. 

Parisite occurs as small, clear yellow or amber-coloured crystals of 
rhombohedral habit (c=l"93G8); several new crystal-forms are noted. 
Determinations of the refractive indices by the immersion method gave 
c= 1’757, m = 1'676 (similar values were obtained for the Colombian 
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> 24-16 


. 60 the older determinations of Senarmont appear to be 

f®” 91 Jt.'i Analysis I agrees with the usual formula (R"'F) 2 Ca(CO.) s . 
i r° rr vnchy 8 ibe from Greenland (Flink, Abstr., 1901, ii, 663) does not 
* ff essentially in its physical characters from parieite, and it is 
9li -ted that the excess of calcium carbonate in Flink’s formula, 
S r"F? Ca (00,) 4 . may be due to the presence of admixed calcite. In 
■ , 'ijngrgjs the perfect basal cleavage is only seen in altered 
>0 the fresh crystals breaking with a conchoidal fracture: 

Total 

(less 0 Sp. 

F CaO,. (La,Di) a Oj. Fe,0,. CaO. Na,0. K,0. Gangue. for F). gr. 
6-56 30*94 27-31 0 32 11'40 0'30 0'20 1-02 99-35 4-320 

* Also traces of Yt,0„ SrO, H,0. 

Riebeclcit* occurs as black, prismatic crystals several cm. in length. 
The angle between the prism cleavages is 55°5' ; the acute negative 
r. i a inclined at 4 — 5° to c', and the plane of the optic axes is 
Mrnendicular to (010). The pleochroism is intense. . The mineral is 
i to a greater or less extent intergrown in parallel position with 
2e Analysis II gives 0-582 Na 2 Fe 2 "Si,0 12 , 0«4 R 4 Si 4 0 12 . "Mi 
: .light excess (0-058) of silica. Containing only 42% of the molecule 
Ka Fe Si O . , this riebeckite resembles that from Colorado and New 
Hampshire much more closely than tbe original riebeckite from Socotra 
(which contains 68-69%); ToU , 

(less 0 

SiO. TiO,*. AlfOi FesOj. FeO. MnO. CaO. M*0. N»,0. K.O. F. H,0. to F). Sp.gr. 

„ ? 4- , nig mi 21-43 1-15 1-2S 0 10 6-16 1 10 0 20 1-30 Ml -IT 3-381 

m Jl-ts 0-64 1-91 31-86 0'8T 0-60 0 87 (lit 11-43 0-40 nil. 0 10 100 (15 8-489 

* Present as ilmenite and anatase. 

Amrile forms blackish-green crystals [o: b :e = 1-1044 :1 : 0-6043 ; 
/?=a73 Q 27 , l The extinction angle a:c' = 6°. Analysis 111 agrees 

closely with the formula (R 2 ',R")Fe 2 Si 4 0 12 , and approximates more 
closely to the theoretical compound Na^Fe^ii 4 0 lt than any previous 

^Crystallographic notes arc also given of microcline, ilmenite, anatase, 
fluorite, and wulfenite. 

Crystallographic Constants of Some Artificial Apatites. 
August de Sohulten (Compt. rend ., 1911, 152, 1404—1406). 
Crystallographic details are given of the artiflcial apathies prepared 
by fusing a tribasio arsenate or phosphate with calcium, strontium, 
barium or cadmium chloride, or with cadmium bromide. e axis c 
diminishes with the atomic weight of the metal m the calcium 
strontium, barium, and lead compounds, or on substituting the halogen 
for one of higher atomic weight, as in the replacement of fluorine in 
natural apatite by chlorine. Tbe axis also diminishes w e^areemci. 
replaced by phosphorus. 

Thomsonite in New Jersey. Fekdbeick A. 0*™““ 

Mima Quart., New York, 1911, 32, 2 1 5 — 2 1 6).— -White spherics 
i with a radially-fibrous internal structure and blades foramj 
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sheaf-like aggregates, found associated with the several zeolites 0 f 
Bergen Hill, have been previously thought to be epistilbite. fi,, 
following analysis proves, however, that this material is thomsonj^. 

SiOj. - A),0 3 . CaO. Na,0. H,0. Total. Sp. p. 

37-90 81-40 12-80 4‘53 13 05 99 88 2-35 

L J. S. 


The Olivine Group. Helge Backlund (Trav. Musee Biol. P; err< 
It Grand. Acad. Set. St. Petersburg, 1909, 3, 77— 105) Xbe 

refractive indices and chemical composition of 18 samples of minerals 

of the olivine group are tabulated, and curves are drawn. Som 6 ot 
these are quoted from other authors, but many of the refractive 
indices have been newly determined ; the following new analyses s„ 
given : I, olivine from Windisch-Matrey, Tyrol : asparagus-gree^ 
transparent. II, from Kammerbiihl, Eger, Bohemia : yellowish to 
brownish. Ill, from Vesuvius ; dark variety. IV, glinlrite ” from 
Itkul, Urals : large brownish-yellow nodule from tale-schist : 

MgO. FeO. MnO. AljOj. Total. a. 3. jjjty 
51-44 7 -36 — — 100-43 1-6507 1-6669 

45-06 14-56 0-21 0'35 100-34 1-6619 1 6830 ljoii 

43-37 16'28 — 0 14 100-14 1-6674 1 -3832 1-Jojj 

42-29 18-07 0-32 — 99 83* 1'6C 94 1-68 78 1 -7067 

* Ki(Co)0, 0-18%. 

It is seen that the refractive indices increase progressively with the 
percentage of iron in the series {HIg,Fe)j,SiO,. borsteiito from the 
Urals with 0 22% FeO gave a* 1-6361, /? = 1 65185, y= 1-66975 (Na); 
and fayalite from Rockport, Massachusetts, with 68-12% FeO has 
a — 1-8236, (8 = 1-8642, y = 1-8736 (Na) (Pen6e)d and Forbes, Abstr., 
1896 ii, 373). The determination of the refractive indices of olivines 
in rock-sections can thus be used as a criterion of the chemial 
composition, but the determinations of the birefringence and optic 
axial angle are of no help in this direction. L. J. S, 


SiQfr 

I. 41 '63 
II. 40-09 

III. 40-35 

IV. 38-97 


The Dokachi * Meteoric Stone. Hebbert E. Clarke and 
Herbert L. Bowman (Min. Mag., 1911, 10, 35— 46).— In the 
neighbourhood of the village of Dokdchi, in the Decca district of 
Benoal, there fell on October 22, 1903, a shower of some hundred 
meteoric stones, the largest of which weighed 1570-99 grams. 
Examination of a stone, weighing 17 79 grams, which fell m the 
village of Edna, showed it to consist of a rather finely granular 
mixture of olivine and bronzite, with irregular grains of mckel-iron 
and traces of troilite ; some chondrules are present, and the stone is 
referable to the group of intermediate chronditea (Ci) of T5t j“ e ™' 
Analysis by the methods previously described (Abstr., 1910, n, 
783) gave i Sili , ;itK . 

Attacked Unattaeked 

Nickel-iron. Magnetite. Troilite. Schreibersite. Chromite, by HC1. by 'HCL To ■ 
18-66 111 4-10 0 17 #'®5 37-71 «-93 9914 
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The composition of the nickel-iron alloy is : 

Fe. Ni. Co, Cu, Mn, Zn. Total, 

«S-5 5'5 1*0 traces 100‘0 

The silicates attacked by hydrochloric acid gave the results under 
j a nd the unattacked silicates, II 

SiO a . FeO. CaO. MgO. AljO,. Ci-,0,. HiO.- Na.,0. K.,0. Total. 

I 35 49 87 '72 1'18 23-10 0'67 nil 0'26 0 99 0-16 99'87 

I,’ 57-60 14-87 3-51 21-68 0'51 — ' 0'22 1'23 0-31 99 93 

L. J. S. 

“Bad Reinerz " in Silesia and its New Medicinal Springs, 
Rudolf Woy ( Zeitsch , offend. Chem., 1911, 17, 181 — 192).— Exhaus- 
tive analyses are given of the water of four new medicinal springs in 
Reinerz, Silesia, Besides the chemical analyses, the specific con- 
ductivities and the lowering of the freezing points have been 

determined. 

The radioactivity of the samples has also been investigated by 
means of a Mache-Meyer’s fontaktometer. As the activity sank to 
about one-half when the waters were kept for four days in a closed 
vessel, it is inferred that the radioactivity is due to the presence of 
radium. L. de K. 


Physiological Chemistry. 


Excitability of the Respiratory Centre. J. Lindhakd (J. 
Fkysiol, 1911, 42, 337 — 358). — Carbon dioxide is the adequate 
stimulus for the respiratory centre as pointed out by Haldane ; but 
the excitability of the centre is governed by the tension of the oxygen 
present, and by a number of different physico-chemical factors. The 
excitability of the centre, moreover, has for different individuals quite 
a different value. W. D. H. 

The Effects of Asphyxia od Medullary Centres. I. The 
VaBo-motor Centre. G. C. Mathison (/. Physiol, 1911, 42, 
283—300). — Lack of oxygen, small doses of carbon dioxide, and 
intravascular injection of weak organic acids stimulate the vaso-motor 
centre. In asphyxia, both lack of oxygen and increase of carbon 
dioxide are factors. Prolonged lack of oxygen, larger doses of carbon 
dioxide, and repeated injections of acids produce narcosis. Traube 
waves are seen in lack of oxygen, and administration of carbon 
dioxide. The results suggest the existence of a common factor, 
probably the hydrogen ion content of the blood underlying all these 
actions on nerve-centres. W. L. H. 

Viscosity of Body Fluids. Charles D. Snyder and Martillus 
H. Todd (Amer. J. Physiol , 1911, 28, 161— 166). — The viscosity of 
blood sera and plasmata increases with fall of temperature, so 
resembling what is seen with water and other fluids of known com- 
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position. The temperature-coefficients are greater for the l ow $ 
ranges of temperature. This variation is in the same direction a!! 
of the same character as the variation of the temperature-coeffici *7 
of velocities of chemical reactions aDd of physiological actions. ^ 

w. b. a 

The Meaning of Variation in the Magnitude of Temperate? 
coefficients of Physiological Processes. Charles D, Snider 
(Amer. J. Physiol., 1911, 28, 167 — 175). — Variations in the magnitude 
of temperature-coefficients at various ranges of temperature have been 
regarded by some writers on physiological processes as being evidence 
that the phenomena in question cannot be chemical. This assumption 
is incorrect. Such variations are always Been in all chemical 
processes. W. D. H, 

Positive and Negative Phases of Blood-coagulation in 

Man. D. A. Welsh (/. Path. Bad., 1911, 15, 467 — -474:). The 

positive and negative phases of blood-coagulation are found in certain 
diseases, associated with cellular disintegration and abnormal increases 
in leucocytes. They are probably due to liberation of thrombokiiuae, 
Thrombi in the heart and pulmonary arter^ are formed while the 
blood is in motion ; they represent the positive phase, and lead to 
death. They are analogous to the coagulation produced by injection 
of nucleo-protein (thrombokinase). W. D. H. 

Chemical Dynamics of Serum Reactions. A. G. McKenmics 
(Proc. Roy. Soc ., 1911, J5, 83, 493—512). — It is shown that ambo- 
ceptor and complement are opposed in their action ou the cell; in 
addition, however, the amboceptor acts as a catalyst for the comple- 
ment. On this basis the expression dzjdt = y[(xlcz) — s]/c — [(y/c) - s] 2 
is deduced, where y = per cent, of amboceptor, x = per cent, of comple- 
ment, o is a constant of dilution, a is a complex quantity denoting 
effect (from a chemical point of view, the amounts of x and y which 
have been transformed), and i is the time, (y/e) - z denotes the concentra- 
tion of fret amboceptor, (xjcz) - z the concentration of free complement, 
and the equation, which was deduced experimentally, indicates that 
amboceptoral action is bimolecular, complement action unimolecular, 
and that the former also exerts a catalytic effect. When the substance 
acted on is present in sufficient quantity, the above equation is 
applicable to all serum reactions. 

It is considered that toxins are of a compound nature, consisting of 
amboceptor and complement. The action of complement is lytic 
(haemolytic, bacteriolytic, etc.), that of the amboceptor primarily 
polymerising or agglutinative. 

Owing to the complicated part which amboceptor and complement 
play in serum reactions, the present system of bacteriolytic and 
opsonic indices, based on experiments with only one dilution of the 
serum, is liable to error. G. & 

The Mechanism of the Complement Deviation in the Case 
of Antiprotein Sera. Edmund Weil and Wilhelm Spat ( Biochm ■ 
Zeitsck. f 1911, 33. 63— 72).— The authors draw the conclusion 
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,jt e is no anchoring between the antigen and precipitin. The com- 
lenient-deviation method waa employed, and the influence of the 
P ti^en-precipitin mixture on the deviation of the .complement waa 
aI mpared, when the former substances had been treated with a non- 
C °ecMc adsorbent (coagulated serum-albumin), and when they had not 
-0 been treated. It was found that the albumin could adsorb the 
s rec ipitin both in presence and absence of the antigen, which fact is 
f contradiction of the Ehrlich theory of a maximal chemical 
relationship between antigen and precipitin. S. B. S. 

Anti-agglutination by Extracts of Bacteria. Edmond 'Weil 
(Biochm. Zeitsck, 1911, 33, 58 — 62). — Quantitative investigation of 
the anti-agglutinating action of bacterial extracts on different immune 
sera shows that this action is not specific. S. B. S. 

The Sugar of Plasma and Blood-corpuscles. Raphael 
JipiNB and Raymond Boclud ( Biodiem . Zeitach. 1911, 32, 287 — 289). 
—The authors quote some of their previous publications showing that 
before Michaelis and Kona and Rona and Doblin(this vol.,ii, 302) they 
had determined the sugar content of blood corpuscles and plasma. 
They also point out that they had noticed a possible error in 
determination owing to the setting free of sugar from corpuscles 
during centrifugalisation of the blood, so that the sum of the sugar in 
the blood plus the sugar of the plasma is alsvays slightly greater than 
the sugar of the total blood. 9. B. S. 

j Glycolysis. II. Petee Rona and A. Doblin ( Biochem . Zeilsch. 
1911,32, 489 — 508). — Glycolysis (sugar destruction) takes place in 
the blood when the corpuscles are not hmmolysed, htemolysis almost 
entirely destroying the glycolytic capacity. The greater the ratio of 
the amount of corpuscles in the amount of sugar, the greater the 
glycolysis. Experiments carried out in the presence of oxygen, 
sarbon dioxide, and hydrogen showed that even in hydrogen a certain 
imount of destruction of sugar takes place, and the process does not 
ippear therefore to bo, at any rate in the early stages, an oxidative 
process. In certain cases glycolysis was hastened by the presence of 
phosphates. When kept the blood loses its glycolytic power ; this is 
tlso injured by antiseptics. The experiments were carried out with 
auman blood, collected under aseptic precautions. S. B. S. 

The Maltase of Blood-serum and Liver. Leonidas Doxiadks 
[Biochm. Zeitach., 1911, 32, 410— 416).— The serum aDd liver of 
lifferent animals contain different quantities of maltase. The action 
MU be increased if the serum or liver extract containing the maltase be 
leutralised with acid before being allowed to act on maltose. The action 
s diminished if the liquids containing maltase be warmed to 50° first, 
Jut is very appreciably increased, even beyond the action of the simply 
leutralised preparation, if they are warmed to 50° after neutralisation, 
.t is suggested that this result is due to the acid setting free a 
eeakly-basic substance which is in combination with the maltase. 
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It was also found that if the maltase preparation is allowed to 
glucose solutions (20 — 30%), there is a continued increase ir, a 
polarisation, suggesting the presence of a synthetic enzyme. 6 

s - E, g, 

Oxydase Properties of Oxyhaemoglobin. IStoi de Stucslh 
( Compt . rend,, 1911, 152, 1516 — 1518). — Lumitre and Chewrotier's 
experiments (Abstr., 1905, ii, 642) on the oxydase properties of 
protoplasmic extracts of blood-corpuscles have been repeated and 
confirmed. These properties appear to be localised in the bas; c 
constituents of the extract. W. 0. W, 

Physiology of Lymph. XVI. Local Hcemodynamic Action 
of Tissue Metabolites. Antox J. Caklsox, A. Woeljei. 

H. W. Powell (diner. J . Phytiol., 1911, 28, 176 — 189) . — Extracts 
of most fresh organs made with Ringer’s solution cause vaso-dilatation 
and fall of arterial blood-pressure. This effect is more marked if th e 
organs used form an external watery secretion. As such organs 
require more water for their functions, they produce a greater amount 
of metabolites or hormones, which act as depressor substances. The 
action decreases with fatigue of the organs (salivary glands); the 
depressor substance passes in traces into the saliva. The depressor 
substances are thermostable, and are probably relatively simple 
materials, such as choline or proteose. They are not acid. The 
probable mode of action of their metabolites on the blood capillaries 
is discussed. W. D. H, 

The Influence of Loss of Blood on Digestive Processes 
N. A. Dobrowolskaja (Biochem. Zeilsck, 1911, 33, 73 — 101, 
105— 152).— The experiments were carried out on several dogs with 
fistulas in different parts of the digestive tract, made by PawloJ’s 
method, and analyses of the secretions through these fistulse were 
made when the animals received different diets, control experiment! 
being carried out both before and after the removal of the blood from 
the body. In the latter case one-third to one-half of the total blood 
was removed. The amounts of the various digestion products and of 
the enzymes were estimated in the secretions. It was found that the 
removal of blood caused considerable disturbances both in the secretory 
and motor functions and in the digestive and absorptive processes 
In the secretory and motor functions two stages could be observed, 
namely, a stage of depression of the secretion, and of the rate of 
movement of the food ; this was followed by a second stage of 
increased secretion and increased rate of movement of the foodstuffs 
down the alimentary tract. The secretions in the first stage contained 
a higher percentage of solid matter. A diminution of the digestive 
and absorptive functions was noted chiefly in the second stage of the 
secretory and motor processes. The absence of a diminution in 
the first stage may be ascribed to the higher concentration of the 
solids in the secreted juices, and the prolongation of their time 
of action on the food, owing to the depression of the motor functions 
The digestive and absorptive functions are more efficient lmmedia ey 
after the blood-letting if the foodstuff contains larger quantities o 
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water. Repeated blood-letting causes disturbances of the same 
character, but more pronounced. An intravenous infusion of physio- 
logical saline diminishes somewhat the immediate effect of the 
blood-letting, but does hot exert any marked influence on the 
subsequent stages of restitution. The effect of the disturbance on 
the different varieties of foodstuffs (fats, carbohydrates, and proteins! 
is similar. The restitution of functions after blood-letting takes place 
at different rates in different parts of the alimentary tract, * 

S. B. S. 

The Rennet Zymogen of the Calf's Stomach. Sven G 
Hedin (Zeittch. physiol. Chem., 1911, 72, 187— 214).— An infusion 
of the calf's stomach as nearly neutral as possible contains not only 
the zymogen of rennin, but also active rennin, which differs somewhat 
in its properties from rennet obtained by making an extract with 
hydrochloric acid, the principal difference being that it does not obey 
the time law of enzymic action. An extract of the zymogen made 
with dilute ammonia and then neutralised, loses its rennetic power 
and inhibits the activity of rennet added to it. The inhibitory power 
resembles that which is exercised by serum. The inhibition disappears 
and rennetic activity returns when hydrochloric acid is added. The 
conclusion drawn is that the zymogen consists of rennet in combina- 
tion with an inhibitory substance ; ammonia liberates the latter and 
destroys the rennet ; hydrochloric acid liberates the rennet and 
destroys the inhibitory substance. ]) H. 

Antipepsin. I. Skrafino Dezani (Alii R. Accad. Sci. Torino, 1911, 
46, 371—380. Compare Schwarz, Abstr., 1905, ii, 731).— The author 
describes experiments on the conditions of action of antipepsin. 

Gastric mucus of a freshly-killed pig was well stirred up for ten 
minutes with an equal weight of 0 35% hydrochloric acid, then 
left to digest for tifty minutes at 50—60°, and’ filtered. In this way 
a yellow liquid, D 1S 1010—1016, was obtained, which gave 
1926— 2-360% of solid residue and 0'25— 0 32% of ash. It showed the 
biuret and Millon’s reactions, but in most cases it possessed no pro- 
teolytic properties. This liquid, which contains no free hydrochloric 
acid, arrests digestion completely, its antipeptic properties being some- 
what diminished by the addition of hydrochloric acid in the proportion 
present in normal digestive fluids. 

About one-fourth part of the ash of the extract consists of calcium 
phosphate, which exerts a function analogous to that of the co-enzymes, 
since the dialysed extract exhibits no autiproteolytic properties and 
regains these partly on addition of the phosphate. But, since the 
existence of an enzyme which resists boiling cannot be admitted, 
antipepsin must be regarded as a substance capable of forming, with 
calcium phosphate, a labile compound which is dissociated on dialysis 
and re-formed on addition of the original proportion of the salt. 

T. H. P. 

The Increase of Metabolism Due to the Work of Type- 
writing. Thorne M. Carpenter (J. Biol. Chem., 1911,9, 231—265). 
observations on five subjects, it was found than typewriting at 
rate of 57 — 115 words per minute increases the pulse rate from 

VOL. o. ii, 4<2 
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90—120, and the respiration rate from 19 to 30 per minute. There is' 
a rise of body temperature, and an average rise of 60% in total n, ell 
holism. The work done is calculated as 146 kilogram-metres p et 
1000 strokes of type-writing. W. D, H, 


Action of Colloidal Sulphur on Sulphur Metabolism 
Sulphoconjugation. Louis C. MaillarD ( Compt . rend., 1911, 15 ^ 
1583— 1686).— Colloidal sulphur, prepared by the interaction of 
hydrogen sulphide and sulphur dioxide, is completely and rapidly 
absorbed by rabbits when introduced into the oesophagus. Within 
twenty-four hours somewhat less than half is eliminated in the urine 
as mineral sulphates, and a portion in the form of organic sulphates. 
The normal amount of the latter is increased by 5—13% after the 
ingestion of sulphur, but the proportion falls below normal when this 
is withdrawn from the diet. About half of the sulphur is excreted 
in an incompletely oxidised condition, probably in organic combination, 
since no sulphur, hydrogen sulphide, or sulphur dioxide' is formed on 
treating the urine with acid. It may be supposed that substances aio- 
formed by the conjugation of compounds of the type R’SOyOH with 
phenols, and that more highly oxidised compounds escape combination, 
in this way. W. 0. IV. 


Calcium Metabolism. II. The Calcium Content of Human 
Blood After Oral Administration of Large Doses of Calcium, 
N. Voorhoeve (Biochem. Zeitsch,, 19 1 1,32, 394 — 409). — The method of 
estimation employed was that devised by the author. It was found that 
by the daily administration of 2727 mg. of calcium oxide per oss, either 
iu the form of lactate or chloride, the calcium content of the blood can 
be increased in the adult or nearly adult man on a calcium rich diet. 
Under the same conditions, 545 mg. of calcium oxide caused no very 
appreciable increase. The increase in the calcium content of the blood 
can be continued for weeks, without any deleterious effects, and con- 
tinues even for a period after cessation of medication. t\o decrease of 
the calcium content could be detected after administration of extra 


quantities of calcium salts. 


S. B.S. 


Biochemical Study of Manganese. I. Metabolism of 
Manganese and the Law of Minimum Regarding Manganese 
and Iron. Guido M. Piccinini (Arch. Farm, eperim. Set., 1910, 9, 
Reprint 20 pp. Compare following abstract). — Manganese occurs in 
varying quantities in the different tissues of the animal and human 
organism. It is obtained from the food, but does not disappear when 
a diet which does not contaiu it is administered. The addition of 
manganese to the ordinary diet causes an increase in the iron of the 
blood, and’ of the liver and spleen, and in fact the absorption. oE 
iron (and probably also its assimilation) is regulated by the quantity 
of manganese available in the body (law of minimum). 


Biochemical Study of Manganese. II. Guido M. Piccisui 
( fliochim. Temp, sperim., 1910, 2, Reprint 10 pp. Compare prece mg 
abstract). — Colloidal manganese augments in vitro the available oxygen 
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of blood, and maintains this increase for some time. It seems also to 
ha7 e the same action m vivo. Colloidal manganese retards the death 
0 f guinea pigs injected with the minimum lethal dose of diphtheritic 
toxin- R. "V. S. 

Fat Metabolism in the Absence of the Pancreatic Juice in 
the Intestine. B. C. P. Jansen (Zeitsch. physiol. Ckem., 1911, 72, 
158 — 166 ).-; Tat absorption goes on to a relatively high degree if 
the pancreatic juice is absent, provided that the pancreas or a part of 
it is still in the body. If this organ is extirpated, the loss of fat in 
t he feces is greatly increased. Such animals, however, are in a 
marasmic state. W. D. H. 

Formic Acid as an Intermediary Substance in the 
Catabolism of Fatty Acids and Other Substances. Henry D. 
Dakin and Alfred J. Wakeman (J. Biol. Chem., 1911, 9, 329—330)! 
-Formic acid is a small constituent of normal urine. Since this 
lc id is readily oxidisable, it is fair to conclude that the quantity 
actually formed in metabolism must exceed that which finally passes 
out of the body. It was found that the administration to cats 
of tbe sodium salts of acetic, propionic, and butyric and other fatty 
acids leads to a ten to thirty fold increase in the amount of formic 
acid in the urine. It is thus probable that formic acid is a stage in 
the catabolism of fatty acids from acetic acid upwards. The relation 
of carbohydrates and amino-acids to formic acid formation is under 
investigation, W. D. H. 

The Esterification Method and its Use in Experiments on 
Metabolism. Bruno 0. Pribram {Zeitsch. physiol. Chem., 1911,71, 
472— 478).— Fischer’s esterification method is used, not only for 
determining and separating the amino-acids formed by the hydrolysis 
of complex proteins, but also for determining whether amino-acids 
are formed in the stomach and its ducts. For this purpose tbe 
product is evaporated under reduced pressure, and then treated with 
alcohol and hydrogen chloride as recommended by Fischer. It is 
pointed out that the results thus obtained may frequently lead to 
wrong conclusions, as proteins, when suspended in absolute alcohol 
and treater with hydrogen chloride, £re decomposed and esters formed. 
The decomposition is not a process of alcoholysis, but of hydrolysis 
and subsequent esterification, the hydrolysis being due to the minute 
traces of water in the alcohol. 

In certain experiments on the hydrolysis of gelatin, glycine could 
not be isolated as its ester, although proline, alanine, phenylalanine, 
etc., were readily isolated. This was shown to be due to the fact 
that the glycine was present as its hydrochloride, and had either 
not been esterified or the ester formed had been subsequently 
hydrolysed. J. J. S. 

Relation between the Digestibility and the Retention of 
Ingested Proteins, t Donald D. van Slyke and George F. White 
/■ Chem., 1911, 9, 219 — 229). — A dog was fed once a day and 

42—2 
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,he urine collected at intervals afterwards ; the rate of nitrogen 
ixcretion is taken as an index of the rate of intestinal absorption 
Addition of starch to the diet decreased the rate of nitrogen aeta 
jolism, but had no effect' on the completeness of absorption. Nitrogen 
sicretion followed most rapidly after ingestion of cod ; then followed 
reef, tautog (Tautoga onitis), eel, weakfish (Cynaecion regalit), mussel, 
salt cod, and periwinkle. Some of the results noted indicate incom- 
plete absorption. The lowest cleavage products appear to be l e(s 
capable of maintaining nitrogenous equilibrium than the higher 
cleavage products. There doubtless is an optimum rate of digestion. 


Digestion of Protein in the Stomach and Intestine of the 
Dog-flsh. Donald D. van Slyke and George F. White (J.Bid, 
Chim., 1911,9,209— 217).— The most noticeable difference in digestion 
between the warm-blooded and cold-blooded carnivora is the time 
occupied. Meat in the dog is completely digested and absorbed in 
twelve hours ; about sir times as long is required in the dog-fish, 
The stomach in the dog is empty in about five hours ; in the dog-fish 
it is not entirely empty after forty-eight hours. The slowness is 
related to the lower temperature of the dog-fish. Protein in the dog- 
fish is only partly peptonised in the stomach ; in the intestine cleavnge 
proceeds probably as far as in the dog. Lipolysis occurs rapidly. The 
presence of large amounts of urea in the bile, as in the blood, appears 
peculiar to the shark family. & 


Muscular Work and Protein Metabolism. Angelo Pdglies* 
(Biochan. ZeiUch., 1911, 33, 16-29).-The experiments were carried 
out on large dogs, in which one leg was tetamsed (sometimes with the 
attachment of a weight to the muscle), and the other remained at rest. 
Analyses were carried out of the muscular substance, the plasma of 
the arterial and venous bloods of the two limbs, the samples employed 
for analysis corresponding as nearly as possible. The samples were 
taken from the resting limb before tetanisation of the other. Only a 
very small diminution (0 02 to 0 06%) was found in the total nitrogen 
of the tetanised limb. A small, but constant, increase of the (in- 
coagulable nitrogen was found both in the arterial and venous plasma, 
this increase was more marked in the venous plasma. A small, but 
constant, increase of albumin was found in the arterial plasma, and a 
diminution in the venous. On the other hand, a small, but constat, 
decrease of globulin was found in the arterial plasma and an increase 
in the venous. The increase of the incoagulable and albumin mtroge 
and the decrease of the globulin nitrogen in the arterial “ 

one hand, and the increase of the coagulable nitrogen an g “ 
nitrogen and decrease of the albumin nitrogen in the venous £**“ 
on the other, almost compensated one another, that is to say, th 
no appreciable change in the total iritrogen of the arterial and " _ 
bloods together owing to tetanisation. The author draws t 
elusion that during tetanisation the chief nitrogenous <- h . aD S 6 
conversion of albumin into globulin, and that the protein does « 
serve as the main source of energy. 
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Purine Metabolism. VII, Purine Metabolism durine- 
Starvation. Vittobio Scaffidi ( Biochem . Zeitsch., 1911 33 

153— 166).— In animals with synthetic uric acid formation (ducks)’ 
the uric acid forms the chief product of metabolism (42—53% 0 f the 
total nitrogen), and its variations, during starvation or under-nutrition 
run more or lees parallel with those of the total nitrogen, in which 
respect it is similar to the urea excretion of mammals. The relation- 
ship of total nitrogen to uric acid nitrogen does, however, vary to 
some extent with the conditions of experiment, being 2-27 under 
normal conditions and 1 ‘89— — 1 "97 during starvation. In the case of 
animals, in which the uric acid formation is an oxidative process (dogs) 
the changes of uric acid secretion caused by starvation are small when 
the animal has been kept for some time before on a purine-free diet. 
There is, however, a fall of the uric acid during starvation, which 
does not appear to have any definite relationship to the changes in the 
total nitrogen, S. B S 

Purine Metabolism. VIII. The Content in Purine Bases of 
Various Kinds of Muscular Tissue. Vittorio Scaffidi ( Biochem. 
Ztitich., 1911, 33, 247—25 i ). ['ho different kinds of muscular tissue 
of one and the same animal do not possess the same purine content 
The heart muscle contains the greatest quantity, then come the 
ordinary striped muscle fibre, and lastly the plain muscular tissue, 
which contains only about half of that of the other muscles. The 
heart is richest in the free purine bases (as contrasted with the com- 
bined), then comos the plain muscles ; ordinary striped muscular 
tissue contains least. The amounts of puriue bases are not propor- 
tional to the total nitrogen content. In 110 case was uric acid 
found. g B g 


Rice as a Foodstuff. The Nitrogen and Phosphoric Acid 
Metabolism with Eice and other Vegetable Foodstuffs as the 
Chief Source of Nutrition. Hans Aeon andFELix Hocson (Biochem. 
Zeitsch., 1911, 32, 189 — 203). — The authors give a series of analyses 
of immilled rice and milled rice of various grades, and show that 
unmilled rice contains 0'7— 0‘8% P 2 0$, whereas “ under-milled ” rice 
contains 0'4— 0 6, and over-milled rice (H5— 04%. They carried out 
a series of metabolism experiments on several individuals with rice as 
the chief article of diet, with the addition of fish, white bread, etc., 
determined the nitrogen and phosphoric acid balances. They 
(flowed that with rice as the chief article of diet, nitrogen equili- 
3i mm cotild be attained with a nitrogen intake of about 8 grams per 
) bio. of body-weight, but that not much more than about 30% of 
e m*e nitrogen was absorbed. Somewhat more than T65 grams of 
*5 P er 50 kilo, of body-weight are necessary under the same 
•onditions for phosphoric acid equilibrium. The authors discuss in 
■oncmsion the economic food-value of rice in the tropics, S. B. S. 

The Regeneration of Proteins in the Mucous Membrane of 
he Stomach. P. Glagoleff ( Biochem . Zeit., 1911, 32, 222—230).— 
e experimental methods employed were similar to those used by 
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the earlier workers on this subject (Glaessner, etc,). It is found 
in the symmetrical halves of the mucous membrane of the do»’ 8 
stomach the albumose and the nitrogenous substances not precipit a bl e 
by zinc sulphate are symmetrically distributed. _ The content i tt 
these nitrogenous substances, whether from a fasting or a fed dog, i, 
not constant, and is not, therefore, a function of the state of nutri- 
tion of the animal. The origin of these nitrogenous substances is 
therefore, for the present, unknown, and no conclusions as to the 
question of protein formation in the mucous membrane can be drawn 
from the quantitative estimation of them. Furthermore, the mucous 
membrane duriug incubation, as in Glaessner’s experiments, undergoes 
autolysis. 8. B. S. 

Histo chemistry of Spermatozoa. Hermann Steudel (ZeifaA 
physiol. Chm., 1911, 72, 305— 312).— The isolated heads of the 
spermatozoa of the salmon after extraction with alcohol and ether 
consist of protamine nucleate (nucleic acid, 60'5, and protamine, 
35-56%). Very similar figures have boon obtained by others in the 
case of other fish-sperm. Nucleic acid was isolated by Neumann's 
method; it contained in different preparations 20-71% to 20-87% 
nitrogen and 6-21 to 6 78% phosphorus. These figures arc not very 
different from those of Miescher and of Mathews, except that the 
phosphorus is somewhat higher than in their experiments. The 
figures do not, however, come anywhere near what is required for the 
author's formula for nucleic acid ; the possible sources of error are 
discussed. ^ B. 

Notes. I. Presence of Dextrose and Creatinine in Hen's 
Egg. II- Contents of a Dermoid CyBt. III. Some 
Properties of Hsematin. IV. Estimation of Peptone in the 
Presence of Albumoses. V. The Estimation of Sulphur in 
Urine and the Significance of Neutral Sulphur. Era 
Salkowski ( Bioclif.m. Zexlsch., 1911, 32, 335 — 361).- I. The author 
refers to statements of Diamaro that egg-white contains dextrose 
which can be separated by dialysis, and that the egg-white after 
dialysis and hydrolysis yields another sugar. The former statement 
is confirmed. " The other sugar referred to is glucosamine. An 
investigation of the egg-yolk also revealed the presence of dextrose 
(in contradiction to another conclusion of Diamare’s), and, in addition, 
a substance which reduced Fehling’s solution even after remora o 
the glucose by fermentation. Further examination of the aqueous 
extract of egg-yolk revealed tho presence of creatinine, and else 
possibly that of a further unknown substance. 

II The author gives a preliminary account of a non-saponraao e 
substance obtained from the cyst, as to the nature of which no 
definite conclusions could be drawn, owing to lack of material. _ 

III. In addition to the hsemaso of Seoter, which is contaiMU 
the blood, another substance, namely, hmmatin, exists, wbic ™ 
decompose hydrogen peroxide. In the experiments desen 
hmmatin was prepared by the peptic digestion of blood. 
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obtained from hsematin by decomposition with hydrogen peroxide is in 
tbe form of a ferrous salt. 

XV. The author gives some details for manipulating when the acid 
zinc sulphate method is employed for separating peptone from 
albumoses. 

V. Controversial. S. B. S. 

The Relationship between the Higher Fatty Acids and 
Unsaponiflable Substances during Different Stages in the 
Development of the Organism. A. Costantino ( Biochem . Zeitsch,, 
1911, 32, 473— 481). — In four experiments on foetuses of dogs it was 
found that the ratio of fatty acids to ungaponifiable substances was 
approximately constant. In a fifth case, when the embryos were in an 
early stage of development, there was a marked deviation from this 
constant. The iodine number of the fatty acids from embryos was 
high. Newly-born offspring from the same mother killed at intervals 
of twelve days after birth showed a greater increase in the fatty 
acids than in the uusaponifiable substances; the iodine numbers also 
showed a decrease with advancing age. S. B. S. 

Hydrolysis of Esters in the Tissues. Peter Kona ( Biochem . 
Zeitsch., 1911, 32, 482—488). — The experiments were carried out on 
mono- and tri-butyrin by measuring the diminution of the surface- 
tension of the mixtures by the method already described by the author 
and Michaelis. The maximum hydrolysis is in the kidney tissue, then 
follow liver and the mucous membrane of the intestine, and then spleen 
and lungs. The muscles and brain were inactive in the time intervals 
occupied by the experiments (generally two hours). S. B. S. 

Soluble Ferments of the Brain. Augustin Wroblewski 
(Compt. rmd., 1911, 152, 1334 — 1337).— The brains of vertebrates 
contain a catalase, peroxydase, lipase, and amylase and enzymes 
capable of hydrolysing arbutin and salol. Negative results were 
obtained in a search for invertase, inulase, and proteolytic enzymes. 

W. 0. w. 

Influence of Various Substances on the Q-aseous Inter- 
change of Surviving Frog’s Muscle. X. Torsten Thunberg 
(Skand. Arch, 'physiol., 1911, 25, 37 — 54). — Battelli and Stern found 
that the gaseous exchange in tissues is lessened by previous extraction 
with water, and this is restored by again adding the aqueous extract. 
The substance responsible for this they named pnein. It is now 
shown that treatment with 1'5% dipotassiuui hydrogen phosphate 
solution also causes an increase in the exchange in extracted tissue. 
Various neutral salts of organic acids (succinic, oxalic, malonic, citric, 
malic, etc.) elevate the exchange, especially as regards the carbon 
dioxide given out ; their action occurs whether the muscles have been 
previously extracted or not. Dextrose, sodium acetate, and salts of 
maleic acid produce no restitution effect on extracted muscles. 

W. D. H. 
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Muscular Work And its Relation to Ketone Formation 
Luigi Preti (Biochem. Zeilsch., 1911, 32, 231—234). — Both in ^ 
and man an increase in the output of acetone substances in the urine 
was observed after muscular work. S. B. S 

Role of Potassium Salts in Frog's Muscles. W. Bueridgr (t 
Physiol ., 1911, 42, 359— 382).— Shortening of frog’s muscle produced 
by lactic acid occurs in two stages : (1) a surface shortening, and (2) a 
deep shortening. Other acids, alcohol, chloroform, nicotine, and bile 
act similarly with minor differences in some cases. The action of 
acids is regarded as a direct one on the contractile substance. The 
shortening produced by potassium salts is probably produced indirectly 
Muscles rendered inexcitable by tetanisation or, by alcohol still 
shorten with appropriate concentrations of potassium salts and lactic 
acid. Persistent contraction is also produced in cardiac muscle by 
high concentrations of potassium salts. The action on muscle of 
widely differing substances is explained by assuming that they affect 
the mobilisation of the potassium salts in muscle. W. D. H. 

Action of Acids on Skeletal Muscle. Dorothy Dale and 
George R. Mines (Proc. physiol. Soc. t 1911, xxix— xxx ; J. Physiol 
42). — Experiments with various acids on frog’s muscles indicate 
that the effects are mainly due to hydrogen ion concentration. 

W.D.H. 

Action of Salts on the Neural and Non-neural Regions 
of Muscles. John Newport Langley (Proc. physiol. Soc., 
1911, xxiv — xxv ; J. Physiol ., 42). — Nicotine causes a transient 
contraction in certain frog-muscles which is confined to the 
neural region, and this is antagonised by curare. Potassium salts 
cause a contraction which is not abolished by curare. The “ receptive 
substance ” acted on by nicotine and curare is not specially stimulated 
by salts. Different muscles exhibit such effects in varying degrees. 

W. D. H. 

Intravital Inhibition of Oxidation in the Liver by 
Narcotics. Georg Joannovics and Ernst P. Pick (Ffliiger's 
ArchiVy 1911, 140, 327 — 353). — Recent researches have shown the 
importance of oxidation in the liver, especially in reference to fat 
metabolism. The question here investigated is whether such oxidations 
are influenced by such narcotics as ether and chloroform. Dogs were 
fed on cod liver oil, with and without narcosis, killed later, and their 
livers examined chemically for fats and lipoids. In every case 
without narcosis evidence of intense oxidative activity was found in 
the liver during the course of fat-digestion. Under the influence of 
ether or chloroform narcosis, this was only present to a small degree, 
and this condition lasts some time. The amount of lipoids remains 
constant if the Darcotic is given shortly after the meal, and diminishes 
only after a long interval ; thus the fatty acid component of lipoids 
behaves like that of ordinary fat. W. D. H. 
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Biological Properties of Olyouronio Acid. I. Amount of 
rjlycuronic Acid Contained m the Organism. Cesare Padiri 
I i U.Farm-W* rim - Sn -’ ml ’ Beprmt 24 pp.).-Neither blood 

L pancreatic extract has any action on glycuronic acid, but an 
infusion of liver decomposes it in the course of twelve hours at 38°. 
When injected intravenously or subcutaneously into rabbits, glycuronic 
acid is rapidly and almost completely excreted unchanged in the urine 
The organism will support large amounts when administered by the 
mouth, especially if the doses are small. . The substance does not cause 
the appearance of acetone or of formic acid in the urine, but the 
oxalic acid there is increased. The urine also contains possibly 
saccharic acid, and a reducing substance which, it is suggested, may 
be gulose. The administration of glycuronic acid, together with toxic 
doses of camphor or chloral, does not diminish the toxicity of the 
latter, so that it is improbable that the combined glycuronic acid 
occurring in urine is preformed. R, V. g. 

The Degradation of Carbohydrates in the Liver. Joseph 
Wjbih (Biochem. Zeitach., 1911, 33, +9— 55).— According to earlier 
investigations of the author and Embden, those substances which are 
readily oxidised inhibit the formation of the acetone substances from 
ketogenic compounds when perfused with them through the liver. 
f-Juconic acid and saccharic acid, when perfused with isovaleric aud 
•a vs acids, which aro ketogenic, did not diminish the amount of 
acetone that is formed by the latter acids alone ; on the contrary, the 
amount of acetone was high. It was found that when gluconic acid 
and saccharic acid alone were perfused through the liver, acetone was 
fnrmed in appreciable quantities. These acids are therefore ketogenic. 
Similar results were obtained with mucic acid. The results obtained 
were not, however, very constant, and the author suggests there may 
he alternative methods of degradation of these acids in the body. 

S. B, S. ' 

Relationship between Urea and Ammonium Salts. Alfred 
I. Wakeman and Henry D. Dakin (/. Biol. Cham., 191 1, 9, 327—328). 
-Many simple chemical reactions in the body are reversible. The 
liver, as is well known, makes urea from ammonium carbonate or 
arbamate. Dog’s livers were perfused with urea dissolved in a mixture 
rf blood and saline solution. 1 he concentration of urea was varied, 
bat in every case no increase of ammonia at the expense of the urea 
ras found. D H, 

Formation of Bile-pigment from the Blood. II. Theodor 
Bbugsch and S. Yoshimoto (Cham. Zmlr., 1911, i, 994 ; from Zeitach. 
rqk. Path. Thar.. 1911, 8, 639 — 644). — The bile-pigment excreted was 
letmuined in the urine, feces, and bile in animals with an artificial 
Juiary fistula and iigatured bile-duct before and after the injection of 
train. The increase of biliverdin excreted during the period of 
ejection corresponded very nearly with the amount of hmmin injected, 
M only small amounts of the latter substance were discovered in the 
Inoe The change of the injected blood-pigment may be represented 
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by the equation : C 82 H 3! 0 1 N < Fe + 2H 2 0 - Fe - C 82 H„0 6 N 4 . The datai]. 
of the experimental methods are given, the urobilin solutions obtained 
by the different analytical processes being examined Bpectr 0 ph oto . 
metrically. S. B. S, 

The Influence ofH®matoporphyrin,Heemin, and Urobilin on 
the Formation of Bile-pigments. III. Theodor Brdgsch and 
K. Kawahhima (Ckem. Zmlr., 1911, i, 995; from Zdtack. vxpt. p llf i 
Thtr., 1911, 8, 645— 648).— The influence of hienmtoporphyrin, a „d 
then successively of haemin and urobilin on the excretion of biliverdin, 
was determined by the same method as that employed in the previous 
investigation. It -as found that hiematoporphyrin is not entirely con. 
verted into bile-p' ,ment, as part escapes unchanged in the bile. I t j, 
questionable whether it is converted into urobilin at all. p, n n 
hmmin and urobilin are oxidised to bilirubin and biliverdin. 

S. B, S, 


Some Constituents of Suprarenal, Thyroid, and Testis, 
Alfred Lohmann ( Zeitsch . Biol., 1911, 56, 1—31).— In addition to 
adrenaline, choline is obtainable from the suprarenal body. Choline, 
prepared from this organ and from the thyroid and testis, and msd 9 
synthetically, was purified by Modralrowski’s method, and wasfmml 
to produce a fall of blood-pressure, as originally stated t>y Halliburton 
and Mott, and confirmed by numerous other observers since, Hoik, 
towski and his colleagues excepted. Large doses of choline exacerbate 
respiration, and still larger doses stop it. The suprarenal extract also 
yields neurine, leucine, tyrosine, and qertain bases grouped together as 
the “ histidino fraction." From thyroid extract, choline, a 11 histidine 
fraction,” and a substance not identified were obtained ; the list 
substance yields a crystalline gold compound, and it may be d-amino 
valeric acid. W - a H ' 


Proteins and Protein Cleavage Products in Egypt!?/ 
Mummies. Emil Abderhaldek and Arthur Weil (/eittcli. 

Chem., 1911, 72, 15— 23).— In previous work it was shown that flit 
muscles of mummies yield amino-acids on hydrolysis. It is now found 
that aqueous extracts of the same material without hydrolysis contra 
glycine alanine, valine, leucine, aspartic acid, glutamic acid, phenyl- 
alanine, and proline. Other acids, including diammo antis, to 
found after hydrolysis. The aqueous extract without hydrolysis ««(> 
the biuret reaction. The fat of the mummies had under?™ 

, vv . u. jt. 

cleavage. 

The Precipitation of Proteins. Albert J. J. ^AinmwL 
(Bull. Soc. chim. Bdg., 1911, 25, 166-173).— The author ^ 

numerical results of the fractional precipitation of proteim • 
colostrum, ox- and horse-serum, and eggs by various me o 
when fresh and after antiseptic preservation. He J' , thfSt 
showing the changes they have undergone when sept ^ ^ ^ 
conditions. 
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Original Acidity of Milk. Fr£d. Bordas and F. Todplain (Comvt. 
rend., 1911, l 52 * 1274—1276 ; Ann.. Falsify 1911, 4, 297— 301).— By 
treating milk with an alcoholic solution of acetic acid (Abstr., 1905, ii, 
49 ), and determining the acidity of the serum, the coagulum, the casein 
*jtb associated insoluble salts, and the pure casein, it has been found 
that the original acidity of milk is identical with, and therefore probably 
due to, the acidity of the free casein. It follows then that fresh milk 
cannot contain lactic or tartaric acid. The serum which has been 
filtered through a Berkefeld filter, and is optically transparent is not 
acid, whilst if it contains particles visible under the ultra-microscope 
it is found to be acid towards phenolphthalein. W. 0. W. 


Excretion of the Alkali Metals in Purine Diuresis. 
Johannes Bock ( Skand . Arch. Physiol., 1911, 25, 239— 246).— From 
experiments on rabbits treated with theophylline, the author finds 
that in purine diuresis the amount of sodium and potassium excreted 
increases, but not necessarily pari passu. In a case of very strong 
diuresis the sodium in the urine corresponded almost with the propor- 
tion in serum, but the amount of potassium was much greater than in 
serum. These observations cannot be explained on the hypothesis 
that the diuresis is due to an increased filtration and diminished 
resorption. R. V. S. 


The Excretion of Ingested Amino acids in Liver Diseases, 
and Diseases Involving Disturbed Metabolism. Ntko Masuda 
{Chem. Zvntr.y 1911, 1, 999 ; from Zcilsch. expt. Path. Tker ., 1911, 8 , 
629—638). — The Sbrensen-Henriques method was employed. When 
no amino-acids are ingested, the amount of amino-acids excreted 
depends on the total nitrogen metabolism, and is higher (4 — 5% 
of the total nitrogen excreted) with meat diets than on meat-free 
diets (1 — 3%). In normal cases, glycine and alanine are excreted 
to the extent of 25—30% as amino-acid 3 , but higher numbers are 
obtained in pathological cases, such as in malignant tumours, especially 
such as implicate the liver (40—50%), and also in non-malignant 
diseases of the liver (cirrhosis, etc.). High values were also obtained 
in diseases of metabolism, such as diabetes and gout, although iu the 
latter case they were but little above the normal. S. B. S. 


The Pressor Bases of the Urine. III. William Bain ( Lancet , 
1911, i, 1409 — 1411. Compare Abstr., 1910, ii, 528). — The pressor 
bases are absent from the urine of children, and begin to be excreted 
about the age of fourteen. A vegetable diet considerably reduces the 
amount formed. Eggs and fish reduce the quantity to some extent, 
but if chicken is taken the amount is but little less than is obtained 
on an ordinary mixed diet containing butcher’s meat. The bases are 
either absent or much reduced in amount in cases of high blood 
pressure. This is only partly explained by the low dietary which 
many such patients take ; the main explanation is that the bases are 
retained in the system and produce the rise of arterial pressure. In 
gouty people with normal blood pressure, the pressor bases are 
excreted in normal amounts. W. D. H. 
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Colloids in the Urine. III. Quantity and Condition 
Solubility of 'the Urinary Colloids in Healthy and PathoWi ° f 
Kidneys. L. Lichtwitz (Zeittch. physiol. Ckem., 1911, *72, 

— The urinary colloid (non-protein) occurs in the form of a , 
a gel (reversible by heat), and an irreversible precipitate. Di uc r 
and theocin increase the precipitation, but other circumstances i ca !■ 111 
to change in solubility are still not clear. Urinary protein ) 3 
coarser form of division than that in the blood-serum. The amo a 
of urinary colloid is independent of the quantity of water. The t, * 
protein colloid is increased in certain pathological conditions of ti 
kidney, and in many cases runs parallel with the amount of protan 
In one case of nephritis, the urine contained more protein than the 
blood-serum. W. 1). jj 

Pathogenesis of Hereditary Haemophilia. Thomas Aunts 
(J. Path. Bad., 1911, 15, 427—452). — The blood in “bleeders’’ i, 
not deficient in fibrinogen ; it yields the normal amount of thrombin 
and thrombokinase, and contains anti-thrombin, prothrombin, am) 
calcium in normal quantities. The defect is that the change of 
prothrombin into thrombin occupies so long a time, heuoe blood 
coagulation is slow. \V. D, g 

The Esterase and Nuclease Content of Serum in Different 
Forms of Insanity. Giacomo Piohini ( Biockem . Zeilsch,, 19 ]] 
33, 190—217). — Chiefly of clinical interest. S. B. S, ' 

Nature of Parathyroid Tetany. Aston Cablson and Cuba 
Jacobson (Amor. J. Physiol., 1911, 28, 133 — 160).— The amount of 
ammonia in the blood of dogs in parathyroid tetany falls within 
physiological limits. Injections of calcium salts in amounts sufficient 
to suppress the tetany do not alter the ammonia concentration of the 
blood. In ammonia tetany, calcium salts have much less inhibiting 
action. Parathyroid tetany is also arrested by strontium salts, and 
except in extreme cases by injection of pituitary extract, hypertonic 
sugar solution, proteoses, and amyl nitrite, by section of the vagi, and 
by stimulation of the afferent fibres of the vagus. All such measures 
are temporary palliatives only. Parathyroid transplantation is alone 
an effective cure. The other methods merely decrease the excitability 
of nervous tissues, directly or indirectly, by causing partial cwebral 
anremia. 4V , D, H, 

The Action of Antimony on Experimental Trypanosome 
Infection. Julius Morgenroth and Kosenthal (Chtm. Zmtr., 1911, 
), 834 — 835; from Berlin klin. Woch., 1911, 48, No. 2). — The action 
of tartar emetic on trypanosomes is more rapid and powerful than 
any other preparation yet tried, as 0'2 c.c. of a solution of 1 in 1099 
causes a disappearance of this organism. The acquisition of a notice- 
able resistance to the drug by repeated treatment was not observed, 
The authors, with Halberstadter, succeed in getting an antimony- 
resistant strain, however, by previous treatment with amoeba 
Potassium hexatantalate had no influence on the trypanosome infection, 
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j exerted no prophylactic action ; on the other hand, it protects the 
Lanisms against the action of arsacetin and antimony. A secondary 
Son of the tantalum preparation was also noticed. S. B. S. 

Accumulation of Iodine in 'the Tissues of Tumours. M 
TiSBMUKA {Zeitsch. physiol. Chm 1911, 72, 78— 92).— After the sub- 
cutaneous administration of alkali iodides, the partition of iodine 
• Q t be organism of the rat and mouse agrees with what 0. Loeb (Arch, 
fxpi. Path. Pkarrn., 1907, 56, 320) found in the rabbit. The iodine 
content. of malignant tumours in the mouse and rat is relatively 
higher. In amuse carcinoma the tumour approaches in this particular 
the tissues which are richest in iodine (blood and skin), whereas in 
^ sarcoma the quantity is not so great. W. D. H. 

Action of Tervalent Ions on Living Cells and on Colloidal 
Systems. II Simple and Complex Cations. George R. Mines 
(/, Physiol., 1911, 42, 309 — 331). — Eleven simple tervalent cations 
(from rare earths) produce diastolic arrest of the frog’s heart at a concen- 
tration of (MXWOlJr. Five complex tervalent cations tested scarcely 
affect the heart in concentrations one hundred times greater. It is 
not possible to ascribe the physiological action of ions to any one factor 
• (solution -tension, valency, or ionic velocity) ; one aod the same ion 
may act differently on different tissues by virtue of different characters 
or groups of characters. Further, two ions which from the point of 
riew of one tissue exhibit constellations of properties which are alike, 
may present wholly dissimilar aspects toward another tissue. In 
certain cases, described in full, these actions are closely paralleled in 
the relations of ions’ to various colloidal systems. W. D. H. 

Sodium and Potassium Chlorides. E Biernacki (Chtm. Zentr ., 
1911, i, 995; from Zeitsch. expt. Path. Thtr., 1911, 8, 685 — 694). — 
Dogs were fed with a daily diet of rice and horse-meat which contained 
0-4—0 6 gram of K 2 0, to which were added varying quantities of 
sodium chloride (1 — 8 grams). In addition to a certain influence on 
the nitrogen metabolism, it was noticed that the ingestion of the 
sodium chloride caused a loss of potassium by the organism. The 
sodium salt appears therefore to play a role in regulating the potassium 
metabolism, and replacing an excess of potassium. On the other hand, 
with a diet poor in potassium a large amount of sodium chloride is not 
permissible, in that it causes a loss of potassium from the organism 
itself. S. B. S. 

Pharmacological Action of Uranium. Dennis E. Jackson and 
Frank C. Mann [Indiana University Studies, 1911, 8, 2 — 15). — Intro- 
renous injections of a solution of sodium uranyl tartrate into d,ogs 
did not produce any marked increase in the rate of lymph flow from 
the thoracic duct. The action of this salt differs from that of the 
cyanides in that it produces a more pronounced and prolonged rise in 
Mood pressure, and a much smaller action on the respiration. The 
ffletbod by which uranium prevents coagulation of blood appears to be 
different from that exercised by most other substances, and probably 
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consists in the formation of a combination between the metal , ol 
those proteins of the blood which are essential for the process 0 f 
coagulation. The addition of thrombokinase, fibrin ferment, or 
calcium chloride to blood previously treated^ with sodium uranyl 
tartrate does not cause clotting to occur. Nor is it possible to brin. 
about coagulation in such blood by precipitating the uranium wit? 
sodium phosphate. ... 

Sodium uranyl tartrate differs further m its action f rom th„ 
cyanides, in that it does not form chemical combinations with hamo- 
globin and methmmogiobin, whilst it does not produce a similar 
inhibition of the decomposition of hydrogen peroxide by blood, or 0 f 
the oxidation of guaiacuin tincture by potato extract. W. J, y 

The Influence of the Chlorinated Hydrocarbons of the 
Fatty Series on the Organism. Karl B. Lehmann, Val. 
Behb, Leonhard Quadflieg, Maroaiieie Fbanz, Geobg Hebuuks, 
Adolf [1 Heinrich] Knoblauch, Kahl Gondermann, and Wcbth 
Unk Hygiene, 1911, 74, 1— 60).-The toxic effects of air mixed 
with various vapours was investigated by the methods repeatedly 
employed by Lehmann and his pupils. The toxicity of the cbloro- 
derivatives may be represented as the result of a large number 
of comparable experiments on cats by the following numbers: 
Tetrachloro me t bane 1, perchloroethylene 16, trichloroethylene 11, 
dichloroetbylene 1'7, chloroform 2 2, pentachloroetbane 6-2, tetra- 
cbloroethane 91. The methane derivatives are more toxic than 
the ethane derivative; the ethylene derivatives are intermediate 
in their action between the two. In the three series of hydrocarbons 
investigated, it was found that the increase in the _ chlorine 
substitution caused a decrease in the toxicity. k. B. 8. 


The Value of Individual Amino-acids in the Dog’s Organism 
under Various Conditions. Emil Abderhalden and Joseph 
Markwalder {Zeilsch. physiol Chem., 1911, 72, 63—77). It is 
found that glycine and (/-alanine behave differently in the dogs 
onanism. If glycine is added to non -nitrogenous material (sucrose, 
lard) the amount of amino-acids in the urine falls off markedly. The 
effect of d-alanine in this direction is not so great. The administra- 
tion of d-alanine in general leads lo less amino-acid m the urine that 
does that of glycine. 


The Fate of Non-nitrogenous Components of Aronmto 
Amino-acids in the Normal Body. Akikaeu Suwa {ZeM 
physiol. Chem., 1911, 72, 113— 130).— In alcaptonuna the > 
held that the aromatic amino-acids (tyrosine and phenylalanine, 
which are converted into homogentisic acid, lose ammonia an 
first converted into the corresponding hydroxy-acids; 
will thus ^ield phenyU-lactic acid, and tyrosine will yield ?-by*° 
P^enyl-laiio acfd, as'iotermediate products ; the Utter, 

not yield aicapton, but the ketonic acid (hydroxyphenylpyr v. »c 
■nay ^possibly do so. It is now shown by experiments on rabb.m ar 
men that this ketonic acid is in health better buint in th J 
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the hydroxy-acid, and this is regarded as additional evidence that the 
TtoDic acid is the intermediate substance both in alcaptonuria and in 
Experiments with perfused livers. W. D. H. 


(ilycogsttic Property of Diliydroxyacetone. St. Mostowski 
(Compt. iwmZ.,. 1911, 152, 1276 — 1278). — Thirty to sixty grams of 
liihydroxyacetone were administered to fowls during four or five 
an( * am0UIlfc g^y co g en liver and muscles determined! 
after killing the animals. Although the muscles contained only traces 
of glycogen, a considerable quantity had accumulated in the liver ;; 
thus in three cases, 0-98, 2*14, and 3-14 grams were found, whilst the 
control livers gave only 0-013, 0-043, and 0-297 gram. Practically all 
the dihydroxy acetone was assimilated ; in one experiment only traces 
of a reducing substance could be detected in the faeces and intestinal 
contents after the ingestion of 50 grams of the compound. Kiilss and 
others have shown that glycogen may be synthesised from glycerol in 
the organism, and Liithje has demonstrated the production of dextrose 
from the same substance (Archiv Kim. Med., 80, 151). It appears 
probable from the present experiments that trioses are formed as 
intermediate compounds in this transformation. \V. O. W. 


The Fate of Subcutaneously Administered Sucrose in 
the Animal Body, and its Effects on Protein and Fat 
Metabolism. JEenst Hkilner (Zeitsch. Biol . , 1911,56,75 — 86i/~ 
If large quantities of an aqueous solution of sucrose are given /sub- 
cutaneously, a small fraction is not excreted, but burnt in the 'body. 
The cleavage of the disaccharide is brought about by au enzyme 
formed ad hoc-, such enzymes may be termed protective or 
immunising. 

These large doses of sugar produce nephritis and albuminuria. 
The injection in fasting animals diminishes protein catabolism, not 
because it “ spares ” protein, but because the strong solution inter- 
feres with the osmotic processes in the body-cells. Fat metabolism, 
on the other hand, is increased. W. D. H. 


Chemico-Toxicological Study of Adrenaline. Giuseppe 
Ye.nturoli and Guido Tartarini Gallerani ( Giorn . Farm. Chim., 
1911, 60, 97 — 105). — Adrenaline, when kept in air, is converted into 
oxy adrenaline, and this is also the only transformation product of 
adrenaline which the authors could discover in animals poisoned with 
adrenaline. 

The reactions of adrenaline are not given by oxyadrenaline, with 
the exception of those of Bronardel and Boutmny (blue coloration 
with ferricyanide and ferric salt) and Jungm&nu (blue coloration 
with phosphomolybdic acid and ammonia). 

In the systematic examination for alkaloids, the oxyadrenalioe 
accompanies morphine and narceine in the amyl-alcoholic extract of 
the amuKiniacal solution. If the solution of all three is treated with 
chloroform, these bases are removed, and oxyadrenaline can then be 
extracted with amyl alcohol. R. "V. S. 
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Di-iodotyroaine and its Possible Application i n ij. 
peutics. Albert Berthelot ( Compt , rend., 1911, 152, 1323_h?' 
Compare Oswald, thie vol, i, 203, 372). — Animals support the j nt '^ 
venous injection of 3 : 5-di-iodotyrosine without ill effects. 
tolerate doses of 0‘4 gram per kilo." of body-weight, and 2*0 g ranj8 J 8 
been administered in twenty-four hours by intramuscular inject' ^ 
to a human syphilitic without symptoms of iodism becoming m an jc °? 

W. 0. \ ‘ 


Pilocarpine. II. N. Waterman ( Zeitsch . physiol Chm., \§\\ 
72, 131—139). — Repeated injections of pilocarpine produce diuresis 
and glycosuria. An injection of 10 — 15 mg. in rabbits raises tie 
percentage of sugar of the blood for tbe first two hours ; it then falls 
The glycosuria is due to increased permeability of the kidney to sum 
during the diuresis. The prevention of adrenaline-glycosuria by 
carpine (Falta, Rudinger, and Epstein) may be due to the lessening of 
diuresis which ocqurs during the first hour after pilocarpine injection 

W. D. H. ' 


Artificial Pyrexia Produced by Tetrahydro-/?-naphthylamitie 
Hydrochloride. Adam Black ( Proc . Roy. Soc. Edin., 1911, 3 i 
333—341). — This drug induces a high temperature in rabbits and 
dogs by acting on the nervous system ; its action is antagonised by 
ether. The rise of temperature is probably due to decreased heat- 
elimination. The change in nitrogenous metabolism is very small 
compared with that produced by diphtheria-toxin. It is probably the 
action of toxins on the tissues, and not the high temperature which 
modifies protein metabolism. W. D. H, 

Physiological Action of d - and /-Tetrahydroquinaldine. 
Dorothy Dale and George R. Mines (Proc. physiol Soc., 1911, 
xxxi — xxxii ; J. Physiol, 42). — In producing diastolic arrest of the 
frog’s heart, no difference could be detected in the d- and ^-compounds, 
but on skeletal muscle shortening aDd gradual loss of irritability is 
more rapidly produced by the /-compound. As Cushny first pointed 
out one tissue may differentiate between a pair of optical isomerides, 
whilst another tissue cannot do so. W. D. H. 


Atoxyl. V. Ferdinand Blumenthal and Emanuel Xavassart 
(Eiocftem. Zeitsch., 1911, 32, 380 — 393). — Experiments on rats showed 
that after administration of bromine and iodine atoxyl compounds, 
considerable quantities of arsenic can be detected in the liver, which 
is not the case after administration of atoxyl itself. Experiments 
were also carried out on rabbits to determine the rate of excretion of 
arsenic in the urine after administration of various organic arsenic 
compounds. It was excreted most rapidly after hectine, which only 
contains 17% arsenic; the next most rapid excretion followed after 
administration of atoxyl ; the rate of excretion was about the same 
after the calcium salt. In the case of the bromine and iodine com- 
pounds the excretion is relatively slow. It is also relatively slow after 
the administration of insoluble compounds (silver or mercury salts). 
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•In the ease of soluble compounds the more toxic they are the more 
slowly is arsenic eliminated Experiments on the distribution of 
arsenic in the various organs after injection of soluble compounds did 
not reveal any great differences, except in the ease of the bromine and 
iodine compounds already referred to. Tumours (rat sarcomas'! 
exhibited a certain slight affinity for arsenic after injection of certain 
preparations. S B S 

Biochemical Investigations with Aromatic Mercury Com- 
pounds- Walthke Scheauib and Walter Schoelles (Biockem. 
Ztitsck ., 1911,32, 509 511).— The authors call attention bo certain 
investigations with various organic compounds of mercury which were 
not quoted by Blumenthal (this vol., ii, 517), especially their own on 
“Asurol,” and those of E. Fischer and von Mering on B-mercuri- 
dipropiomc acid. They doubt the spirillocidal action of mercury 
compounds of this character. S B S ^ 

The Inefficiency of the Suprarenals in Cases of Phosphorus 
Poisoning. Ekxst Neubauer and Otto Porges ( Biochtm Zeilsch 
19H, 32, 2 90— 3°7). — It has been observed that in diseases of the 
suprarenals (Addison s disease), the glycogen is absent in the liver 
This happens also m phosphorus poisoning. It seemed possible 
therefore, that the failure of glycogen in the liver in cases of 
phosphorus poisoning is due to the injury to the suprarenals 
Histological, examination of these glands after phosphorus poisoning 
(of rabbits) was undertaken, and it was found that, in contrast to 
uormal animals, they had lost their capacity of being stained by 
chromium; adrenaline was also absent in the glands of the poisoned 
animals. Adrenaline was then administered to animals before the 
phosphorus poisoning, and in several of the experiments it was found 
that the liver of these animals contained glycogen, whereas in the case 
of those animals which had been poisoned without previous adminis- 
tration of adrenaline, glycogen was absent. The authors explain why, 
m certain cases, after administration of adrenaline and poisoning 
“""i was also absent. S B S 


The Antagonistic Action of the Salts of Calcium and Other 
Alkaline Barths to Potassium Poisoning. Jacques Loeb and 

Hardolph Wasteneys ( Bkchem . Zeilsch ., 1911, 32, 308 — 322). 

Whereas the toxic action of potassium chloride is antagonised by 
sodium chloride when 15—17 molecules of the latter salt are present 
o one of the former, 1 /30th of a molecule of calcium chloride only 
IS necessary to produce the same effect, and partial antagonism is 
! fy: 1 eV0Q by 1 /300th of a molecule. The limiting concentration 
lor antagonism is not, however, very sharp. Magnesium chloride is 
capable of acting antagonistically only to a limited extent, and for 
a Start period ; strontium chloride acts like calcium chloride, 
as does to some extent barium chloride, but i D this case the salt 
, se f la foxic. The action oF the calcium salt is assumed to be 
lie o the fact that it forms an insoluble calcium compound on 
c sur ace of the fish, whereas the corresponding potassium and 
>0 "™ sa ^ ts are soluble ; hence, a small quantity of calcium can 
VOL. C. ii. ' AO 
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replace relatively much larger quantities of potassium than 
sodium. The highest concentration of potassium chloride that 
antagonised by calcium salts is the same as that which can C 
antagonised by sodium salts, namely, 66 c.c. m/ 2 -potassium chloi'/ 
in 100 c.c. of the solution. As in previous investigations, Fundul * 
was the animal employed. S. B S 

Lactones as Fish Poisons. Hans Pbiess (Ber. De.ut. -p} mm 
(2m., 19y, 21, 267 — 270). — A resume of recent work on the method 
of action of fish poisons, including that of Kobert (Abstr., 1904 • 
1905), Herzog (Abstr., 1910, i, 12 1), Fickendey [Zeit. angew. Chm 
1910, 2166), Overton (Abstr., 1897, ii, 337), Ellinger (Abstr., 
ii, 1060), and Hanriot (Abstr., 1907, ii, 292, 386). Xanthotoxin (this 
vol., ii, 646) produces narcosis in carp in solutions containing one pait 
in 100,000, but the fish recover when placed in clean water. 

T. A. H. 

The Combination of Tetanus Toxin with Other Substances 
Sieqfried Loewk (Biochem. Zeitsch., 1911, 33, 225— 246),—' The 
capacity of the tetanus toxin to combine with other substances is not 
confined to brain tissue, but can also take place with red blood- 
corpuscles and bone-marrow. Combining capacity for brain substance 
is to a great extent lost by heating the latter. It depends to a great 
extent on the lipoid substances, and can be demonstrated with the 
lipoid-containing extracts of the brain. The binding capacity of the 
grey substance is greater than that of the white, and that of the baBal 
ganglia greater than that of the cortex. In the grey substance are 
substances of great combining capacity which are different from the 
cerebrosides, and can be extracted by light petroleum. Numerous 
fatty substances also show a combining capacity for tetanus toxin, 
especially the higher fatty acids and their salts with the alkali metals. 

S. B. S. 


Chemistry of Vegetable Physiology and Agriculture. 


The Relations between the Sugar-Content of Nutrient Media 
and Nitrogen Metabolism by Bacteria. Karl Ernest Boehncri 
(Arch. Hygiene , 1911, 74, 81—109). — The rapidity of decomposition 
of various nitrogenous substances (peptone, asparagine, etc.) is 
regulated largely by the presence or absence of other compounds 
capable of serving as a source of energy. This is especially the case 
where the amount of nitrogenous substance is small, as in bouillon ; 
dextrose then serves as the chief source of energy, and leads to an 
economy of nitrogen for metabolic processes. _ 

Specific differences exist in the behaviour of the bacteria tested; 
such organisms as Bacillus j/roteus and B. Friedlcinder utilise t e 
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sugar less than B. mesenlerisus, B. akaligaiu, &tlA Vibrio UetscImikofT 
as a source of energy, and therefore lead to a more vigorous decom- 
position of the nitrogenous compounds. These differences were more 
marked in peptone than in asparagine cultures. H. B. H. 

Lipase Produced by Bacteria. N. L. Sohngen (TVoc. K. Akail. 
jftoiscA Amsterdam , 1911, 13, 1200 — 1210. Compare this vol., 
ii, 319 ).— The nature of the source of carbon and nitrogen is of 
no importance for the formation of lipase by micro-organisms. For the 
former, glycerol, dextrose, calcium lactate, or sodium malate ftay he 
used, and for the latter, peptone, asparagine, ammoninm chloride, or 
potassium nitrate. The addition of dextrose to cultures inhibits the 
hydrolysis of fat only when the organisms concerned are able to 
produce acids therefrom. It was found that the decomposition of fat 
decreases as the amount of acid rises, and that it ceases entirely when 
the culture liquid is about 1V/50 acid. This acid limit is the same 
lor the enzymes- of B.Stutzeri , B. lipolyticum-a , B. lipolyticum-fi, and 
of Odium, ladis. Mineral acids are more potent than organic acids. 
The conclusion is drawn that rancidity of dairy products can only take 
place when, owing to the action of alkali-producing bacteria and 
moulds, the acidity of these products falls below the above limit. The 
effect of the presence of various compounds on the rapidity of change 
induced by bacterio-lipase was investigated, and it was found that 
calcium and magnesium salts, sodium glycocholate, and trimethyl- 
amine favour the change ; sodium and potassium hydroxide, ferric and 
manganese salts are less active, univalent alcohols retard the process, 
whilst sugars and glycerol are without effect. 

Oxygen and light favour the decomposition of fats by lipase. Fats 
may be prepared synthetically by the action of bacterio-lipase on 
oleic acid and glycerol, but the inonoglyeeride chiefly results, 

H. B. H. 

. Purification of Sewage by the Soil and by Bacterial Beds. 
Achille Muniz and E, Lainjs (Compt. rend., 1911, 152, 1204—1208. 
Compare this vol., ii, 421). — It has been shown by experiments 
in which largo quantities of earth were treated with sewage, that 
destruction of organic matter by oxidation with loss of gaseous 
nitrogen takes place to a much smaller extent in the soil than whe.n 
sewage is purified by bacterial beds. Nitrification in the former case, 
however, is increased. The loss of nitrogen from the sewage under 
the conditions employed was lfi‘36% during purification by soil and 
60% after treatment in the septic tanks. W. O. W. 

Variation and Carbohydrate Metabolism of Bacilli of the 
Proteus Group. T. H. Glenn ( Centr . Bakt. Par., 1911, i, 58, 
--I 495). — An account of experiments designed to lead to the 
production of strains of organisms of the Proteus group, which would 
possess distinctive powers of acid production from dextrose. No 
-ssential variations in the acid-producing power of the organisms 
esu ted. It was found that, although P. vulgaris does not ferment 
lK under aerobic conditions, it was possible by means of 

43—2 
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cultivations under anaerobic conditions to induce and increase th' 
power. Further investigations showed that the production of i 0( j 0 | 
by P. vulgaris and Bacillus coli occurs in the presence of pepto oe 
solution alone, or with the addition of glycerol, lactose, and starch • 
dextrose and sucrose inhibit its production. This inhibitiva elect 
only takes place where the organisms are able to ferment the 
carbohydrate with production of acid. The addition of more than 0'5 D / 
lactic acid to the culture medium had a similar effect. 

The »id formed by the fermentation of carbohydrates also leads to 
an inhimtion of gelatin liquefaction by members of the .Protea# g, 0U p 
The liquefaction of gelatin by B. cloacae is not affected by the presence 
of sucrose and dextrose ; this is suggestive of the formation o! 
a peptic ferment by B. cloacae, and a tryptic ferment by Profeu# 
vulgaris. 

P. mirabilis appears to be an intermediate form between P. mdgarii 
and P. Zopfii, and P. Zenkeri, and differs, only in the intensity, 
but not in the quality, of its biochemical reactions. H, B. H. 

The Juice of Beer Yeast. E. Kayser (Compt. rend., 1911, 152 , 
1279—1280. Compare this vol., ii, 421; Lebedeff, tiid., i, 248; 
ii, 519). — The most active zymase preparations have been obtained by 
allowing beer yeast to remain for thirty-five to forty hours at 25" 
before macerating with water according to Lebedeff’s process. Tbs 
ferment prepared in this way is activated by salts of manganese in 
the same way as yeast itself. W. 0. W. 

Fermentation with Yeast. Hans Euler and Gbnnab Lira- 
qvist (Zeilsch. physiol. Cltem., 1911, 72, 97—112). — The yeast 
employed was poor in maltose ; nevertheless, it fermented maltose as 
rapidly as dextrose. The fermentation of dextrose was greatly 
accelerated by neutralised or by pure monosodium phosphate ; that of 
mannose was not affected. Previous treatment of yeasts with sugar, 
phosphate, or mixtures of the two substances does not affect their 
fermenting power. In other yeasts wbere such troatmeDt has an 
effect, it is probably not the zymase, but the auxiliary substances 
which are affected. Those yeasts which do not respond to previous 
treatment with phosphate contain a high percentage of phosphoric 
acid. W.D.H. 

Influence of Antiseptics on Yeast Autolysis. E. Navassam 
(Zeilsch. physiol. Chem., 1911, 72, 151— 157).— The influence of various 
antiseptics on the autolysis of yeast was investigated on the lines of 
Salkowski’s previous work on liver autolysie. Certain differences are 
stated in ‘detail between the effect of various antiseptics in the two 
kinds of autolysis and in the enzymes (nuclease, proteolytic enryme, 
etc.) concerned. 

The Degradation of Nitrogenous Substances by Vast. 
Oswald Schwarz (Biochem. Zeitech., 1911,33, 30—31).— The evouioa 
of carbon dioxide when glycogen, starch, alanine, casemogen, e ■ > 
were treated with yeast took place in the presence of adrenaline- 
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latter, however, only acted when added in the form of the tartrate, 
and not in the form of hydrochloride The tartaric acid must 
therefore be regarded as the source of the fermentative energy. 

S.B. 8, 


Influenoe of Enzymes on the Respiration of Plants. 8. D 
Lwofp (Bull. Acad. Sci. St. Petersbourg, 1911, [vi], 655—^678) — 
Unboiled taka-diastase exerts a marked retarding influence on alcoholic 
fermentation by hefanol or zymin, but, after boiling, the enzyme 
stimulates the action of the zymase. On the respiration of thh higher 
plants, either living or dead (Ywia.fala, wheat seeds), taka-diastase 
exerts a stimulating action ; this action is especially marked with living 
objects (Vicia/aba), wbere anaerobiosis, according to Palladin, initially 
takes the form of alcoholic fermentation. Thus, it seems that where 
alcoholic fermentation proceeds alone and is not complicated by oxida- 
tion processes, taka-diastase exhibits its maximum destructive activity 
whilst, where the fermentation is only the initial phase, and is con- 
nected biologically with subsequent oxidation charges, the taka-diastase 
possesses its maximum stimulating action. Merck’s diastase, boiled 
or unboiled, produces effects opposite to, and of less magnitude than, 
those of taka-diastase. 

Einulsin, which produces the same effects in the boiled as in the 
unboiled condition, exerts a marked retarding action on alcoholic 
fermentation brought about by hefanol, and so proceeding apart from 
respiration. On the respiration occurring in dead organisms, and 
hence under abnormal conditions, emulsin exhibits a stimulating 
influence; but on tho normal respiration of living higher plants 
(Yicia /aha), emulsin has no action. ^T H P 


Variations in the Amounts of Single Phosphoric Acid 
Compounds in Seeds Depending; on Conditions of Vegetation 
Mile. S. Lewobiewski (Bull. Acad. Sci. Cracow , 1911, 85— 96).— The 
amounts of total nitrogen, protein nitrogen, total phosphorus, and 
phosphorus as lecithins, phytic, in proteins, and in inorganic forms 
were estimated in different varieties of barley grain obtained with 
different manures. The results show that the variations in the 
amounts of nitrogen and phosphorus depend chiefly on the conditions 
of growth. The amount of phosphoric acid in the same variety of 
barley grown in different places varied from 0-562 to 0'782%, whils't 
two different varieties grorvn in the same place contained respectively 
0'957 and 0 937%. 1 1 

The amounts of phosphoric acid in the proteins vary ody slightly; 

6 difieiences in total phosphorus are due mainly to variations 
in inorganic phosphorus and phytin. With deficient phosphatic 
manure the phosphorus is chiefly utilised for the production of 
Due co-compounds ; production of phytin and accumulation of inorganic 
p oaphorus only occur when the plants have abundance of phosphatic 
manure. The relations of total phosphorus and of phosphorus soluble 
1D • a f ce ^ c a c©tic acid to total nitrogen vary widely ; the former 
Ween 100 : 50 and 100 : 32, and the latter between 100 : 20 
1 00 : 6 . 
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It is probable that tbe estimation of phosphorus soluble i 0 y 
acetio acid (inorganic phosphorus + phytin) will afford indication” 
of the amount of available phosphorus in the soil as good or 
than those obtained by estimating the relation P s O s /N in the g ra i B ' 

N. H. J, j t . 

Origin of Carbon Assimilated by Plants. Louis Oahu,,. 
{Compt. rend., 1911, 152, 1215— 1217).— Experiments on plants, SUE i, 
as ferns, which flourish in the absence of much light show that tl e# 
organisms obtain the carbon requisite for development principally 
from the organic matter of the soil, and to a much smaller extent 
from carbon dioxide in the atmosphere. W. 0. W. 

Phenomena of Fermentation are Actions of Digestion. 
Study of Denitrification in the Vegetable Kingdom. P[ aiI 
Maze (Ann. Inst. Pasteur, 1911, 25, 369 — 391. Compare this vol., 
ii, 518). — The experiments, previously referred to, on the redaction o[ 
nitrateB by seedlings and on the assimilation of nitrites by plants are 
described. 

Peas and maize seeds all germinated in solutions containing 0’5% of ' 
sodium nitrite, and most of them in presence of 1%, In stronger' 
solutions peas failed to germinate, whilst some of the maize need; 
germinated in presence of 2% of sodium nitrite. 

Culture experiments in which maize was grown in presence ol 
0'05% of sodium nitrite and tbe usual minerals, gave very unsatis- 
factory results until the roots reached the calcareous deposit at the 
bottom of the bottles. The plants then recovered and grew quite 
normally. N- H. J. M, 

Function of Hormones in Regulating Metabolism. Hikei K 
Armstrong and E. Frankland Armstrong (Annals of Botany, 1911, 
25, 507—519. Compare Abstr., 1910, ii, 883).— When eiposed to 
the action of hormones the leaf of Aucuba japonica becomes a rich 
chocolate-brown black, and ultimately black, In tbe case of hot! 
Aucuba and laurel leaves weak solutions of mineral acids, sodium 
hydroxide and carbonate, and most metallic salts were without action 
those substances able to penetrate tbe leaf membrane were mercnrii 
chloride (but not nitrate or sulphate), cadmium iodide (bat noi 
chloride), sodium and potassium fluorides ; further, iodine, carta 
dioxide, hydrogen sulphide, and ammonia. Acids of tbe acetic sear 
are more active as their molecular weight increases ; the same apple 
to the corresponding alcohols. Lactic, benzoic and salicylic acid 
penetrate the leaf. Volatile organic vapours, especially toluene 
chloroform, ether, acetone, piperidine, etc., are all very acta 
excitants. 

The action of the excitant is to liberate tbe enzymes of the cell, W 
amount of reducing sugar is increased, glucosides are hydrolysed, an 
oxydases rendei ed active. The interpretation of the action of homo® 
previously given is extended to the explanation of a variety of 
lestations in vegetable and agricultural chemistry ; it is supposed tba 
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growth will be stimulated in those cases where hormones are present 
jn the soil- _ 

The physiological significance of glucosides is discussed, and it is 
suggested that the compound associated with the dextrose may in 
600J e cases act simply as a hormone. In cases where a cyanogenetic 
glucoside disappears as the seed ripens, as in Linum, the hydrogen 
cyanide may hasten ripening. Glucosides in seeds may furnish 
hormones on germination which stimulate further growth. The 
explanation is extended to the attack of plants by fungoid growths 
which secrete hormones. 

The primary effect of the hormone is to condition the separation 
from each other of the successive layers constituting the protoplasmic 
w E. F. A. 


Formation of Nitrous Acid in the Living Cell, Pierre Maze 
(Compt. rend., 1911, 152, 1624 — 1627). — The property shown by plant 
extracts of developing substances capable of liberating iodine from 
hydrogen iodide is shared by certain micro-organisms which have been 
isolated from such extracts. Six species, including sarcinae, cocci, 
and aerobic and anaerobic bacilli were found to produce nitrous acid in 
cultures in ordinary media, but not in those containing reducing sub- 
stances, such as milk. The reaction is not duo to autolyeis, or to the 
presence of a peroxydase. It appears to take place more rapidly in 
well aerated cultures than in those deprived of air, although the total 
amount of nitrous acid obtained in the former case is less, owing to 
further oxidation. W, 0. W. 


Physiological Importance of Manganese and Aluminium in 
the Vegetable Cell. Juntos Stoklasa (Compt. rend., 1911, 152, 
1340 — 1342). — An account of experiments confirming Bertrand’s 
observations on the beneficial effect of manganese on plant develop- 
ment. Nutrient solutions containing 1/1000 of the gram-atomic weight 
of manganese or aluminium per litre increase the yield of the plant, 
but if both are present in these proportions, a toxic effect is exerted. 
The best results were given by solutions containing half the above 
quantities. W. O. W. 


Behaviour of Benzyl Alcohol in Plants. Giacomo L. Ciamician 
and ClEO Ravenna (Atti R. Accad. Li vices, 1911, [v], 20, i, 392—394. 
Compare Abstr., 1909, ii, 604). — When maize plants are watered 
with a solution of benzyl alcohol, mixed with dextrose in order to 
render the introduction of the alcohol into the plant more active, 
part of the alcohol is converted into a glucoside-like compound, which 
lias not been obtained crystalline, but is possibly identical with 
Fischer's benzylglucoside (Abstr., 1894, i, 4). T. H. P. 

The Function of the Plant Catalases. \V. Zaleski and Anna 
Rosenberg (2»iocfam, Zeitsch., 1911,33, 1 — 15). — The catalase action 
under varying conditions was determined by measuring the increase of 
pressure in a closed apparatus, when the catalase is allowed to act on 
a given quantity of hydrogen peroxide. More catalase was found in 
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fresh than in dried plants. Extraction with ether and w 
diminished the catalase content slightly, extraction with tv, 116 
alcohol very considerably, and with methyl alcohol completely 
and acid salts inhibited catalase action, either partly or comnl * T 8 
whereas alkalis or alkaline salts increased the action. Van 
neutral substances, such as arbutin, pyrogallol, resorcinol, and p S 
inhibited the action. The amount of catalase during various staff/ 11 ! 


germination was also determined ; in the case of wheat embryos r 
amount increased to a maximum and then diminished. The e t 
determination of the amount is difficult, owiDg to the presence in of 
seeds of substances which act deleteriously on the catalase, Ther 6 
appears to be some connexion between the catalase content and t/ 
respiratory energy, as determined by estimating the catalase content * 
different plants by the above-mentioned method, and the amount of 
carbon dioxide evolved per unit of weight of plant per hour. The 
majority of experiments carried out up to the present indicate that the 
catalase plays some part in the oxidation processes of the cell. 

S.B.S. 


Pentosans in Lower Fungi. Arthur W. Dox and Ray E 
Keidig (J. Biol. Chem., 1911, 9, 267 — 269).— Various moulds of the 
Aspergillus and PtniciUium groups were grown on a medium consisting 
of sucrose and inorganic salts. Pentosans and furfuraldehyde (derived 
from them) were subsequently obtained from the cultures. The 
percentage yield of pentosans varied from 0’86 to H7%. It there- 
fore appears that fungus cells have the power of constructing 
pentosans out of hexoses or their decomposition products. The 
nature of the pentoses yielded by the pentosans was not determined. 

W, D. H. 


Influence of Zinc and Manganese on the Mineral Composi- 
tion of “Aspergillus niger.” Gabriel Bertrand and Maurice 
Javillier (Compt. rend., 1911, 152, 1337 — 1340. Compare Abstr,, 
1908, ii, 124; this vo)., ii, 222).— Manganese accumulates to a 
greater extent in Aspergillus niger when zinc is present in the nutrient 
solution than when it is absent. Both zinc and manganese individually 
increase the total ash of the organism, but this is still more marked 
when both metals are present together. W. 0. W. 

Belladonna and Henbane Extracts. P. W. Danckwortt 
(Arc h. Pharm., 1911, 249, 247—253). — The yields of extract 
obtainable by different methods from (1) the leaves, (2) the whole 
subaerial portion of belladonna and henbane and the alkaloidal content 
of these extracts have been determined. 

As regards belladonna, it is shown that leaves yield extracts 
poorer in alkaloid than those from the whole herb, and that the best 
yield of extract from either source is obtained by extracting the dry 
material with alcohol, without removing chlorophyll, whilst extracts 
richest in alkaloids are obtained in like manner from the dry material, 
chlorophyll being removed in the process of manufacture. 

Dry henbane leaves, by extraction with alcohol, yield about the 



VEGETABLE PHTSIOLOGY AND AGRICULTURE. ii. 645 

. im e amount of extract as is obtained by evaporation of the expressed 
juice of the fresh green held), but the former extract is much richer 
alkaloids than the latter. The finished extracts should contain 
1 5% of water. T. A. H. 

Estimation of Pentosans and Methylpentoaana in Cereals 
,nd in Wood Fungi. Miqaku Ishida and Beenkard Toi.lens 
ij Landw., 1911,59, 59— 67).— The amounts of (A) pentosans and 
'S) methylpentosans of (1) maize, (2) wheat, (3) rye, (4) barley, 
! 5) oats, (6) Polyparut fomentarius, (7) P. pinicola, (8) P. hirsutus, 
P. fulvus, and (10) Daedalia quercina, were found to be as 
follows (% in dry matter) 

1. 2. 3. 4, 5. 6. 7. S. 9. 10. 

A 4'fl0 6-93 8-11 9 04 12-39 2-58 5-11 4-62 4‘10 3 05 

B 0-94 1'72 169 I'M 152 174 2'21 2 08 1 01 177 

The estimations were made by Ellett's method, a special reflux 
ipparatns, described with sketch, being employed for the alcohol 
[Straction. The separation of the two phloroglncides is not absolute ; 
the error is, however, only small, and is to some extent diminished 
by mutual compensation. N. H. J. M. 

Cotton Wax. Edmond Knecht and John Allan ( J . Soc. Dyers, 
1911 , 27, 142— 146).— By extraction with benzene, Egyptian cotton 
fielded 0-47%, Amoricau cotton 0-55%, and East Indian cotton 0-38% of 
»tton-wax, which had m. p. 76°, and resembled beeswax in appear- 
ince. About 70% of the crude wax was soluble in light petroleum, 
ind this portion (cotton-wax A), as obtained from “ sliver " made from 
Egyptian cotton, had m. p. 66—67°, acid number 44T, saponification 
number 84-3, iodine number 28-55, and was partly soluble in alcohol ; 
It had a dull yellow colour, and resembled beeswax in texture and 
'racture. On saponification, it gave glycerol and 47'5% of “ uDsaponifi- 
ible ” matter. The latter contained (1) hydrocarbons, possibly a 
nixture of and C B2 H efl with unsaturated hydrocarbons ; (2) a 

nhytoeterol, which furnished an acetyl derivative, m. p, 127'2°, and 
,3) colourless aliphatic alcohols. The soap formed from fraction 
A furnished on acidification stearic, palmitic, and cerotic (?) acids. 

The portion (cotton-wax B) of the crude wax insoluble in light 
petroleum but soluble in benzene amounted to 30%, and was ft dark 
peeii, granular, plastic mass, which had m. p. 68°, acid number 4 -03, and 
aponification number 83-3. On saponification this portion furnished 
- a black, tarry material, soluble in hot benzene; (2) unsaponifiable 
natter composed of a phytosterol (acetyl derivative, m, p. 122-4°), 
uscous hydrocarbons, and a brown gummy substance, and (3) acids, 
ncluding melissic acid (!) and a mixture of solid and liquid fatty 
cids. x. A. B. 

Constituents of Derris Species. Wilhelm Lenz (Arch. Pkarm., 
j '> 998 — 305. Compare van Sillevoldt, Abstr., 1900, i, 109; 

cyer, Abstr., 1903, ii, 323), — The root of Derris eUiptica from New 
idnea does not contain any alkaloid. It furnished the following 
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percentages of extract to the solvents named when app]j e( j ■ 
order given: light petroleum, 2-1; ether, 8'9; alcohol, (j-g. li) fife 
4-8. The first of these consisted mainly of fat, and the second*?^’ 
with a crystalline substance, derrin. The alcoholic extract cont°- ^ 
phlobaphens, resin, and a little tannin. ait ^ 

Derrin is best extracted from the roots by boiling beoze n 
crystallises from alcohol or ether in small, colourless plates, and 6 
at 158°. It is toxic to fish, and to its action is probably due ** 
of this material as a fish poison. Use 

Derrii Stuhlmanni bark from German Ea 9 t Africa gave the foil 
ing percentages of extract to the solvents named, applied in the IT 
given : light petroleum, 3 ; ether, 5; alcohol, 2 ; water, 10-3 Y 
first of these extracts was a colourless, semi-solid fat, and the ' s i 
a colourless, wax-like mass, m. p. 89 — 90°, consisting mainh' 0 f 
wax alcohol. The alcoholic extract contained more of the wax \'\ 
substance, but was chiefly resin. The aqueous extract was chiefly e * 
and sugar. No alkaloid was present. T ^ g 111 


Constituents of Fagara xanthoxyloides. Hans Pmess (Btr 
Dent, pharm. Get., 1911, 21, 227 — 267).— The fruit-rind and root bark 
of Fagara xanthoxyloides , Lam. ( Xanthoxylon senegalense, D.C.) used 
in native medicine in the Cameroons have been examined ; the first 
yields a volatile oil and a crystalline lactone, xantholoxin, which is 
poisonous, whilst the second furnishes a crystalline phytosterol, fagarol 
(compare Giacosa and Monari, Abstr., 1888, 167 ; Giaeosa and 8oave 
Abstr., 1890, 918). 

The seeds of F. xanthoxyloides contain 31-9% of fixed oil having 
a pungent, rancid taste. 

The rinds of the fruit gave 2 4% of bright yellow, volatile oil, whiel 
at - 5° deposited from 3 — 4% of crystalline matter, and after remova 
of this had D 15 0 9229, [a]}? - 1*20°, acid number 2-19, and saponifica 
tion number 60‘7. It contained methyl nonyl ketone, and an un 
identified aldehyde (possibly decoic aldehyde), decoic acid, liualool 
dipentene, and an unidentified sesquiterpene, D 14 0-9214, [a]J , 4 +4°l 6 ' 
which yields a crystalline hydrochloride , and gives a greenish colors 
tion with acetic anhydride and sulphuric acid. The oil on saponifica 
tion yields acetic acid and a mixture of non-volatile, fatty acids; tb 
linalool is partly present as linalyl acetate. 

The crystalline substance, xantholoxin , deposited by the oil wa 
isolated in larger quantity along with resin by extracting the frui 
rinds freed from volatile oil with alcohol. It crystallbes in large 
rhombic, biaxial needles, has the formula C 12 H 8 0 4 , m. p. 14f> c , con 
tains one inethoxy-group, yields a nionoiuVro-derivat-ive, m. p. 230 1 
crystallising ,in yellow needles, a dibromide, m. p. 164°, separatin' 
from xylene in crystals, and behaves as a lactone with alkalis 
This substance is being further examined by Thoms, who regard: 
it as a coumarin derivative ; it resembles picrotoxin in its toxic actior 
on fish. 

A benzene extract of the root-bark on treatment with light petro 
leum deposited fagarol, f’. 20 H 18 O 6 , m. p. 127 — 128°, crystallising ii 
colourless needles, and giving the reactions of phytosterol ; it 1 



VEGETABLE PHYSIOLOGY AND AGRICULTURE. ii. 647 


obably identical with an unnamed substance isolated by Giacosa 
and Monari from the same source (loc. cit .), and by Eberhardt from 

Faqara Carolina. 

The paper concludes with an account of the pharmaeognoscy of 
famra and Xanthoxylm species, and gives a tabular statement of 
tJ constituents of these so far as they are known. T. A. H. 

Diastases of the Latex of the Japanese Mulberry Tree 
(Broussonetia papyrifera). C. Gerber (Compi. rend., 1911, 152, 

1611 1614). — The sap of the Japanese mulberry tree contains three 

ve ry active enzymes which are probably concerned in converting 
j^erve materials of the organism into a form suitable for assimilation. 
Their activity is most marked at the commencement of inflorescence, 
after which it slowly diminishes until the leaves are fully developed, 
when it falls more rapidly. The enzymes are lypolytic, amylolytic, 
and proteolytic respectively. The last named is remarkably stable 
towards heat, and in experiments on milk had an optimum tempera- 
ture at 75° ; moreover, metallic salts which are toxic to similar 
ferments have little influence on this one, whilst other salts, normally 
retarding or indifferent, may even act as activating agents. 

W. 0. W. 

Investigation of the “ Urucuri” Fruit. I. Fritz Frank and 
Gnadinger [Gummi Zeit ., 1910, 24, 1328 — 1329). — The kernels of 
“urucuri ” fruit obtained from the palm Atlalea excelsa when 
extracted with chloroform yielded a fat which on saponification 
furnished a small quantity of butyric acid, large amounts of decoic, 
octoic, and hexoic acids with traces of lauric and rayristic acids ; an 
alkaloid , forming glistening, pearly leaflets decomposing at 287° 
without fusion, and a ketone (probably of the terpene series), to which 
the characteristic odour of the kernel is due, were also isolated. 

The woody portion of the fruit, on dry distillation, yielded a tar, 
which on fractionation furnished cterulignol, a phenolic methyl ether, 
C 9 H 12 0 2 , b. p. 240 — 241°, and creosol, b. p. 220° ; a brown oil consisting 
principally of metbylpyrogailol dimethyl ether was also obtained. 

The more volatile products of distillation yielded formaldehyde, 
acetone, xanthogallol, a compound, G ls H 4 0 6 Br 14 , m. p. 122° (obtained 
by treating the steam distillate with bromine water), catechol, 
pyrogallol dimethyl ether (m. p. 52°), with formic, acetic and propionic 
acids. Attention is drawn to the similarity of composition to beech 
wood tar. F, M. G. H. 

A Colloidal Copper Soap as an Anticryptogamic Paste. 
V. Vermorel and E. Dantony [Compt. rend., 1911, 152, 1263—1265). 
—Copper is more effective as a fungicide when applied in the form of 
a colloidal solution than in the state of a powder as usually employed. 
Such a solution is prepared by adding a 1% solution of copper sulphate 
to an equal volume of a 4% soap solution free from alkali. The 
presence of much sodium stearate is a disadvantage. Addition of a 
stable colloid of the same electrical sign, such as gelatin, renders the 
solution more stable towards the action of electrolytes. W. 0. W. 
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Manurial Experiments with Sugar Beet 


(Bud. Ztntr., 1911', 40, 300—302; from Arm. 

Experiments are described in which sugar-beet grown on i " 
2 x 1'25 m. , was manured with sodium nitrate, ammonium snli 1 
(both alone and with lime), and cyanamide respectively i?* 
greatest yield of roots (7'41 kilos.) was obtained with sodium nit 
and the lowest yield (5-67 kilos.) with cyanamide. The yield otT*' 
and heads was also greatest with sodium nitrate (7'28 kilos) ami 
lowest on the plot which received ammonium sulphate and V**' 
The latter plot, however, produced roots with the highest per ce l™ 6 ' 
of sugar (151) and the highest amount of sugar (10812 », 

The results as regards sugar were very similar with sodium nit i 
and with ammonium sulphate, whilst with cyanamide the percent 
and yield of sugar were only 14*1 and 79*95 grams respectively ^ 

N. H. J. K, 


Manganese in Wine, Oheste Prandi and Akgelo (w> 
(Staz. eper. agrar. ital., 1911, 44, 66 — 83). — All the wines examined 
(twenty-four) were found to contain manganese (Mn = 0 ' 53 -p 65 m 
million), the average amount being 0'82 per million. Usually tb e 
wines of better quality contain the highest amounts of manganese 

N. H. J. M, 


A New Treatment of Wine. Philippi Malvezin (Bull. Aim . 
Chim. Suer. Diet., 1911, 28, 770—774). — When wine is left in an 
atmosphere of nitrogen, clarification rapidly takes place, and tie 
wine takes on the clear limpid appearance associated with age. The 
author shows that, in absence of oxygen, the fermentation aDd other 
changes going on all come to an end, the organisms die, and rapidly 
settle to the bottom. It seems probable that this is the change 
normally taking place, the oxygen of the air being gradually absorbed 
leaving only nitrogen ; by this artificial means, however, the normal 
process can be much hastened. As nitrogen can be obtained 
commercially, the treatment is quite practicably on a large scale. 

E. J. ft, 


Presence of Oxalic Acid in Certain Wines. L. Moskisb 
(Ann. Chim. anal., 1911, 16, 168 — 169). — The author calls attention 
to the presence of oxalic acid (also crystals of potassium and calcium 
oxalates) in a wine from a locality in the east of France. The reason 
of its occurrence seems somewhat doubtful. L. be K. 


The Greasiness (“ Graisse ") of Ciders. E. Kaiser (Crnpt. 
rend., 1911, 162, 1422 — 1424). — The disease affecting ciders is duo to 
an anaerobic bacillus which is capable of fermenting sucrose with 
production of carbon dioxide, alcohol, lactic and acetic acids, mannitol, 
and Isevulose. W, 0. W. 

Effect of Lime and Humus on the Mechanical and Physical 
Properties of Clay, Loam, and Sandy Soils. Will Tbae« 
(Gekrdnt. Preitschr. Univ. Gottingen, 1910, 145 pp.). — A study of five 
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different soils showed that the calcium extracted by 4*26% hydrochloric 
d jj j g i n combination with carbonic acid and colloidal acids, and, in 
sand, also in combination with strong mineral acids. The 

oontof colloidal calcium compounds is calculated from the difference 
a D {he amounts of lime as indicated by the amount of acid used and by 
the estimation of carbon dioxide. 

Addition of lime to soils results in the precipitation of the colloids, 
Q( j in increasing the permeability and water-holding power of the 
soil humus s0 ^ 8 > addition of lime is especially 

favourable to the activity of bacteria (nitrogen-fixing and nitrifying 
organisms) decomposition of the humus may become so rapid as to 
impoverish the soil. 

The methods employed in investigating the soluble soil-colloids consist 
ju extracting the soils with water, precipitating with alcohol, dialysis, 
ind filtration. Partial analyses of the original extracts and of the 
ilcohol precipitates, etc., were made. N. H. J. M. 

Amount of Manganese in Some Italian Soils. A. Contino 
'Staz.sper. dgrar. iial ., 1911, 44, 51—55. Compare Leclerc, Compt. 
rend., 1871, 75 , 1209). — Analyses of twenty-three soils of various 
kinds (sandy, volcanic, clay, and calcareous soils) showed that 
manganese was always present. One soil (calcareous clay) contained 
only a trace, whilst the amounts of mmganese in the others varied 
from 0*03 to 048% (as Mn 3 0 4 ). The average amount was 0*17%. 

N. H. J. M. 

Fixation of Phosphoric Acid by Organic Matter of the 
Soil. Augusts Petit (Compt, rend., 1911, 152, 1317 — 1319). — 
Phosphoric acid or soluble phosphates are fixed by the inorganic 
constituents of soil and not by the organic substances. When the 
latter are isolated, they are found to be incapable of removing 
phosphates from solution. An ordinary garden soil fixes much more 
phosphoric acid than a surface soil rich in humus, taken from a forest. 

W. 0. W. 

Ammonia and Nitrate Formation in Soils. Jacob G. Lipman, 
Percy E. Brown, and Irving L. Owen ( Centr . Baki. Par,, 1911, 30 , 
156—181. Compare Abstr., 1910, ii, 435). — The production of 
ammonia from dried blood in a heavy loam with which various 
amounts of sand were mixed decreased as the amount of sand 
increased ; with large amounts of sand a good deal of ammonia 
escapes in the free state. 

In mixtures of loam and sand (70 : 30), considerable amounts of 
ammonia were produced when only 8% of water was present ; the 
maximum amount of ammonia was with 16% of water. Ammonia 
production was increased by addition of 0*05% of calcium carbonate, 
and still more by larger amounts up to 0*3%. With 0*5% there was a 
fall in the amount of ammonia. With calcium carbonate obtained as 
a by-product in a borax factory, the amount of ammonia produced was 
somewhat less, owing probably to the boron present. The same 
calcium carbonate (containing B 2 O s = 2%) was found to be injurious to 
barley and vetches. 
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Mono- and di-calcium phosphates were found to have about the 
effect in increasing ammonia production from dried blood 
soil. Tricalcium phosphate was without effect. If. H. J jj 

Field Trials with Nitrogenous Manures from the Atm 

sphere. James Hendrick (J. Soc. Chtm. Ind., 1911, 30, 533 g, 

— The results of field experiments showed that calcium nitrate a y 
calcium cyanamide are quite comparable' with sodium nitrate and 
ammonium sulphate in their effects on grain crops. On the whole 
calcium nitrate gave the best results, probably owing to the soils bein ’ 
deficient in lime. 0 

When calcium cyanamide is stored, the percentage of nitrogen 
diminishes. This is chiefly due to the increase in weight which the 
manure undergoes ; there is, however, a slight loss of nitrogen as well 
When the manure is mixed with superphosphate, the phosphate is to 
a great extent, rendered insoluble ; the reaction is accompanied by a 
considerable rise in temperature, but no loss of nitrogen was 
detected. 

Calcium cyanamide may be mixed with basic slag, bone meal 
steamed bono flour, and potassium manures without loss in manorial 
value. N. H. J. M. 

Manurial Value of Calcium Nitrate and Calcium Cyanamide 
as Compared with Sodium Nitrate and Ammonium Sulphate. 
Paul Baessler ( Bied . Zmtr., 1911, 40, 302—304; from Jahns !. 
Versucfisstat. Kostin, 1909, 23). — Field experiments in which winter 
rye was grown in slightly peaty, loamy sand without manure and 
with the four nitrogenous manures. Phosphoric acid was applied in 
the forms of superphosphate and basic slag respectively, and all the 
plots received potassium salts. 

Similar experiments were made with winter wheat (on heavy loam), 
barley (on a loam soil), oats, and carrots. 

Sodium nitrate produced the highest yields in every case except oats, 
with which calcium cyanamide (33‘8 kilos, of nitrogen per hectare) gave 
a somewhat better result. On the whole, calcium nitrate gave the next 
best results after sodium nitrate. With calcium cyanamide the 
manurial effect was very variable (40 to 103, as compared with 
sodium nitrate — 100). Ammonium sulphate varied from 74 to 99%. 

N. H. J. M. 


Analytical Chemistry. 


The Simplest Arrangement for Reading Burettes. Joins 
F. Sacher (Chtm. Zeit., 1911, 35, 622—623. Compare this voL.n, 
432). — The - author hae used, for some years, an arrangement similM 
to that described by Goetze (this vol., ii, 531). A hair is fa stoned 
round a test-tube which will just elide over the burette, and the close* 
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, r w hich has been cut off. The position of the meniscus is read 

e ffhv means of the hair 

The simplest method of all is to put a small mirror at the back of 
burette and make the reading when the meniscus coincides with 
* 16 mirror image. Greater accuracy still can be obtained by making 
horizontal mark with a diamond on the mirror ; the reading is then 


aken when 


the lower edge of the meniscus, the mark on the mirror, 


md its 


kiibm -- 

mirror image are in a line. 


T. S. P. 


A Re-flll Burette. Richard yon der Heide (Ckem. Zeit.> 1911, 
35 568 ).— At the top of the burette is a two-way stopcock, the one 
v connecting with a sola-lime tube, and the other with a pear- 
, • d stoppered vessel fused on to the stopcock. The stock of 
standard solution is kept in the stoppered vessel, and may be run into 
the burette as required. The calibration of the burette commences at 
the two-way stopcock. T. 8. P. 

Improved Rapid Condenser and Extraction Apparatus. 
Richard von der Heide (Cham, Zeit ., 1911, 35, 531). A double 
siuface condenser is fitted into the Soxhlet apparatus by . < gTrw ^~ 

8 ground-glass joint. In the top of the Soxhlet is a 

glass partition (annexed diagram), so arranged that 

$he liquid used in the extraction drops from the condenser and 

is collected in the gutter of the partition, to overflow finally 

through a central hole into the' Soxhlet. 

jf jfe ia desired to collect the liquid coming from the condenser, it is 
usually necessary to go to some trouble in altering the position of the 
Condenser. To obviate this, the ground-glass joint of the condenser is 
fitted with a hole which can be brought into direct connexion with a 
side-tube fused on to *he top of the Soxhlet apparatus. When this 
Connexion is made, the ondensed liquid runs through the side-tube 
into a receiver instead of overflowing through the central hole iu the 
partition. 

The flask containing the extracting liquid is heated by means of an 
Electric lamp. - T. S. P. 


Sedimentation Tuoe for Microscopic Analysis. Emil Schwabe 
[Chm. Zeit., 1911, 35, 577).— A thin glass tube is drawn out to 
i capillary at one end and sealed. The liquid containing the 
precipitate in suspension is put into the tube, and the precipitate 
allowed to settle into the capillary. The top of the tube is then 
closed with the finger, the tip of the capillary broken off, and the tube 
Iben used as a dropping pipette. With precipitates of varying 
densities, a rough quantitative separation can be carried out. 


Burette for the Volumetric Estimation of Gaseous Mixtures, 
Especially of Furnace Gases. A. Gawalowski ( Zeitsch . anal. 
Vhem., 1911, 50, 435— 439).— A portable burette is described for use 
' n gas analysis. It is somewhat similar in shape to the Lunge gas 
burette, but with the following alterations. The cup at the top 
the burette is. replaced by a stoppered U-tube, by means of which 
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the various absorbents can be introduced into the hur e ti 
stopper of the burette is so bored that the two limbs % ^ 
U-tube can be connected with each other, or each limb separate! ^ 
the burette, or the burette with the gas reservoir contninin.^ 


be analysed. The burette has no tap at the bottom, ^ 40 

off flush at the zero mark, the gas being confined in the b'* CUt 
by immersion in a cylinder containing brine. y 

Exact Gas Analysis. Abthdb Wilhilmi (ZtiUch. anoem pi 
1911, 24, 870 — 874). — The author discusses the various! " tn " 


determining the constituents of a gaseous mixture, and also the 
which occur in the ordinary methods of taking samples. 
latter purpose it is recommended that a vacuum pipette be used M t 
experiments being made to determine the amount of residual' aj r ■ 
the exhausted pipette, so that an appropriate correction can be ao 10 
A full description is given of a new universal gas an 
apparatus, which is so arranged that the absorption and ext, 
pipettes, etc., are conveniently arranged round a burette, fitted with 
specially-designed central tap by means of which rapid connexion ca* 
be made between the various parts. y g p 


Estimation of Chlorides, Chlorates, and Perchlorates i c 
a Mixture of their Salts. Marqueykoi, {Ann. Chim . ami, 1J]] 
10, 167 — 168). — Chlorine present as chloride is estimated as usual’ 
The total chlorine is estimated by fusing a portion of the salts with t en 
times the weight of a mixture of equal parts of sodium carbonate and 
potassium nitrate ; thus converting the chlorate and perchlorate into 
chlorides. 

For the estimation of the perchlorate alone, advantage is taken of 
the fact that both chloride and chlorate are converted into nitrate by 
evaporating twice with nitric acid (D 1 36) on the water-bath. The 
perchlorate remains unaffected, and is then converted as before into 
chloride by fusion. The chlorine as chlorate is obtained by difference, 

L. db K, 


Characteriatio Reaction of Bromine. Geobges DenigIs (M, 
Soc. chim., 1911, [iv], 9, 542 — 544). — The author has shown that 
Malaquin’s test for strychnine (Abstr., 1910, ii, 165) depends on tbs 
formation of a red or reddish-purple coloration when oxidising agents 
are added to the reduction products of strychnine (this vol., ii, 655, 
672). He proposes to use a reduced strychnine solution as a 
reagent for bromine by means of the characteristic reddish-purple 
coloration which this halogen gives with reduced strychnine. The 
absorption spectrum of the colour given by bromine shows a band in 
the yellow, the more intense zone of which is in the neighbourhood of 
A = 550. . The red colours given by other oxidising agents, including 
chlorine, are characterised by two absorption bands in the green, tbB 
more intense having A = 510 and the weaker A = 495. 

Reduced brucine gives an olive-green coloration with oxidising 
agents. T, A, H. 
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Extraction of Bromine and Iodine from Aqueous Solutions 
, T means of Chloroform or Carbon Disulphide. A. Labat 
Hull. Soc. drift., 1911, [iv], 0, 503—506). — Of the reagents employed 
n analysis for the liberation of iodine and bromine simultaneously 
: rom halogen salts of alkalis in aqueous solution, chlorine is objection- 
ible, since it obscures the presence of iodine, and sodium nitrite is 
,])y’ useful for iodine. Bromides and iodides may occur in such 
jroportions in a solution that one or both may be undiscoverable by 
; he use of such reagents.. 

When bromine water is added to an aqueous solution of iodine a 
■olourless or pale yellow solution is produced when the quantities of 
;|,e two halogens present correspond to those required for the com- 
pound IBrj, and this solution does not colour chloroform or carbon 
iisulpbide if either of these liquids is shaken with it. The detection 
it iodine in presence of bromine under these conditions is not 
Militated by shaking the separated organic liquid w‘h sodium 
ijdrogen carbonate except by the method prescribed by Bonrcet 
'Tithe, Paris, 1908), who used sodium nitrite and sulphuric acid for 
■he liberation of the two halogens. In using sodium nitrite no action 
;skes place with bromides unless sufficient sulphuric acid 16 present, 
[hen nitrosyl bromide is formed, which colours carbon disulphide or 
ihloroform brown. Nitrosyl bromide is destroyed 
jy water or a solution of sodium hydrogen carbonate, 
md consequently on shaking the coloured organic 
liquid with either of these, the brown colour dis- 
ippears and that of iodine becomes apparent if 
he latter is present. T. A. H. 

Estimation of Total Respiratory Exchange 
n Man. 0. Gordon Douglas {Proc. physiol. Son., 

1911, xvii — xviii; J. Physiol., 42) — A light and 
portable apparatus is described, which can be carried 
in the back, and so expired air can be collected 
Inring exercise. W. D. H. 

Apparatus for the Estimation of Sulphur 
in Iron or Steel], D. Wennmann (Chem. Zeil., 

1911, 35, 596). — The apparatus dispenses with the 
ise of rubber connexions and washbottie, and the 
ibsorption vessel also serves the purpose of a cooi- 
ng arrangement. When the flask is removed, the 
ipper part of the apparatus remains in its place. 

Five grams of iron or steel borings are placed 
n the flask, the absorption vessel is filled with 
10 c.c. of potassium hydroxide solution (100 grams 
er litre), and 100 c.c. of dilute hydrochloric acid 
1 : 1) are introduced through the separating funnel, 
be tap of which is then again closed. The ascending hydrogen sul- 
hide fumes are cooled in the bulbs, pass through the side bulb-tube, 
nd then get absorbed in the alkali. Heat is applied until evolution 
f gas ceases and the absorption vessel becomes hot ; in the case of 

vol. o. ii. .44 
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steel, however, it is beat to wait until it iB completely 
Finally, the tap of the separating funnel is turned on, and the alkal' 
liquid drawn off through the lower tap into a flask. The left side bjjj 
prevents regurgitation of the liquid. 

The alkaline solution is acidified with 50 c.c. of dilute sulph Ur ' 
acid (1 : 3), and to the liquid is added 1 c.c. of starch solution (800 </ C 
of water +10 grams of starch + 200 c.c. of the above potassium 
hydroxide solution), and the hydrogen sulphide is then titrated with 
iodine solution (3*91 grama of iodine, 20 grams of potassium iodide 
1000 c.c. of water) ; 1 c.c. = 0*05% of sulphur. L, de K + 

Estimation of Sulphur in Steel and Iron. Emile Jabollay 
(Re v. gen. drim. pure appl . , 1910, 12, 190 — 192).— The author con- 
firms the researches of Corleis, Wolf, and Kinder, who have shown that 
in this estimation the metal should be rapidly attacked with con- 
centrated hydrochloric acid (D 1*19), and that the evolution of sulphur 
compounds is largely due to the employment of dilute acid. The 
paper contains a sketch of apparatus, with detailed description of the 
author's procedure, in which the hydrogen sulphide evolved is absorbed 
in a solution of zinc acetate and titrated directly with iodine and thio- 
sulphate. F. M. G. M, 

The Estimation of Sulphides in Alkali Cyanide. Edmu.sd 
C. Rossiter (J. Soc. Chem. Ind ., 1911, 30, 583— 588).— The author 
has examined the three methods in use for the estimation of sulphides 
in alkali cyanide, namely, those of Ewan (Abstr., 1909, ii, 263), 
Williams (J. Cfiem. Metall. Soc. S. Africa, 1905, 6, 170), and the 
mercury method as used by the British Cyanides Co. The last 
method consists essentially in precipitating the sulphide with mercuric 
chloride solution and collecting and weighing the precipitate obtained, 
but it is now shown that it cannot be depended on for a greater 
degree of accuracy than 0*005% of sodium sulphide. 

Williams’ method may be trusted to within 0*0025% of sodium 
sulphide when care is taken to insure the formation of the lead 
sulphide in a colloidal form. Ewan’s method is equally accurate 
when the “ personal error ” of the operator has been determined, but 
both these methods are influenced too much by external circumstances, 
such as the light in the laboratory, individuality of the operator, etc., 
to be recommended for standard use. 

• The author recommends the following “ powdered lead nitrate 
method,” which is accurate to 0*001% of the sulphide present. The 
sample of cyanide is tested by the Ewan method, and from the result 
obtained the quantity of lead nitrate required to precipitate the sulphide 
in 100 grams of the sample is calculated. One hundred grams of the 
sample are then treated with about 10% more powdered lead nitrate 
than is required to precipitate the sulphide and 200 c.c. of air-free 
water, the mixture being stirred and gently warmed until the solution 
of the cyanide is complete. A small quantity of the solution is 
filtered, and tested to prove the presence of excess of lead nitrate , 1 
not present m excess, a fresh sample of cyanide must be treate ffl 
a larger quantity of lead nitrate. The excess is then estimate. . 
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Hiding standard sodium sulphide solution until a small sample of the 
solution, after filtration, no longer shows lead on testing with sodium 

sulphide. i 

If the cyanide contains only 0'015% of sodium sulphide then 
150-200 grams are taken for analysis. The lead nitrate used is 
gnely powdered and dried in a desiccator over sulphuric acid • its 
purity must be determined before use. j g^ p 

Nitrogen Estimations by Ejeldahl’s Method. A. C. 
Axdebsen ( Chm . Zmtr., 1911, i, 1442; from Sltand. Arch. Physiol , 
1911,25, 96— 104).— Potassium sulphate should not be added unless 
strictly necessary, as in the case of derivatives of pyridine, piperidine, 
lysine, etc. ; the use of platinum chloride as a catalyst should be 
avoided, as it causes an appreciable loss in nitrogen. The estimation 
0 [ the ammonia by formaldehyde titration instead of by distillation 
cannot be recommended. p DE 

Improvements in Kjeldahl’s Nitrogen Apparatus, Leo von 
[iIEBErmann (Chem. Zeit., 1911, 35, 549).— A small tube provided 
nth a stopcock is fused into the lower end of the distillation tube, 
and serves to contain a dilute solution, of the indicator used in 
titrating the ammonia. Towards the end of the distillation a few 
Irops are allowed te flow into the tube to test whether the distillation 
is completed. E. f, a. 

Estimation of Nitric Oxide. L. Mosek (Zcitsch. anal. Chm.. 
1911, 50, 401 — 433). — See this voi., ii, 598. 

Detection of Nitrates and Nitrites in Water by means , of 
Seduced Strychnine. Geokges DENiois (Bull. Soc. chim., 1911, 
iv], 9, 544 — 546). — This is a further application of a solution of the 
■eduction products of strychnine, which as already indicated gives 
eddish colorations with oxidising agents (this vol., ii, 652, 672). 
fhe reagent used is made by adding 5 grams of zinc amalgam to a 
uixture of 5 c.c. of hydrochloric acid (D 1'18) with 5 c.c. of a 1% 
elution of strychnine sulphate. This mixture is boiled, cooled, and 
lecanted, With 10 c.c. of water containing 0’0001 gram of nitrous 
cid per litre, 0'5 c.c. of the reagent gives a red coloration. A 
oloration is not given by nitrates, except in presence of sulphuric 
rid, and consequently it is possible to estimate the nitrites colori- 
letricaliy first, and then the nitrates, by means of the increase in 
olour after addition of 5 o.c. of sulphuric acid, comparison being made 
nth that afforded by a nitrite solution of the same strength in 
itrites as the water under examination. It is advisable, however, 

> some cases to eliminate nitrites before testing for nitrates by this 
a gent, and this may be done by adding to 10 c.c. of the ystate 
f0 drops of ammonia and three or four drops of acetic acidsd for 
raporating to dryness, the treatment being repeated if necessai times 

T. / 
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Modification of the Diphenylamine Test for Nitrous 
Nitrio Acids. W. A. Withers and B, J. Ray (/. Amer. Ckm v 
1911,33,708 — 711). — Various methods- of preparing the diph^j 1 
amine reagent and of applying the test for nitrites and nitrate® j/ 
been described previously. A study of theBe has led to a modified 
of the test which has proved to be very delicate. - 0Q 

The reagent is prepared by dissolving 0’7 gram of diphenyla®^ ' 
60 c.c. of concentrated sulphuric acid and 28'8 c.c. of water • ^ 
the solution has been well cooled, 11*3 c.c. of hydrochloric acid (D j.J 
are slowly added. ' 

The test is applied as follows : One c.c. of the liquid u^ et 
examination is placed in a test-tube, one drop of the reagent is added 
and the tube is shaken. Concentrated sulphuric acid (2 c.c) 
poured down the side of the test-tube so as to form a layer at. the 
bottom. The tube is now shaken gently in order to cause a slight 
admixture of the two liquids at the plane of contact, and is then 
heated at 40° for fifteen to twenty minutes. By this means one part 
of nitrous nitrogen can be detected in 25 million, or one part of nitric 
nitrogen in 35 million. By heating for an hour, instead of fifteen to 
twenty minutes, one part of nitrous nitrogen can be found in 32 
million, or one part of nitric nitrogen in 44 million. E. G, 


The Mechanism of the Partial Disappearance of Phosphorus 
in the Calcination of Organic Matters, and a Method for 
Estimating the Ash in those Substances. Emile Fleurent and 
and L. Levi (Ann. Chim . anal., 1911, 10, 125 — 132, 179—183; M 
Aaaoc. chim. Suer. Diet., 1911, 28, 779 — 793). — The loss in phosphorus 
during the burning of animal and vegetable matters is due to the 
presence of fatty matter, also to the action of carbon and silica at a 
high temperature. No loss, however, occurs when operating as follows; 
After removing the fatty matter by suitable solvents, the mass is com- 
pletely charred *in a closed crucible. The char is then moistened with 
water containing in suspension a known amount of calcium hydroxide 
(about 0 04— 0-15 gram for 10 grams of sample), and the whole is 
evaporated to dryness. The mass is then transferred to one or several 
platinum boats, and heated in a combustion tube, first in a current 
of carbon dioxide, and then ft a slow current of oxygen. This way o( 
working also prevents loss of chlorine. When the percentage of ash 
is required, allowance must be made for the calcium oxide introduced. 

L. de 1 


Volumetric Estimation of Phosphoric Acid Soluble in 2$ 
Citric Acid Solution. L. Wuyts (Ann. Chim. ami, 1911, 1ft 
134— 137).— Ten c.c. of the citric acid extract (5 grame of 
the phosphate plus 500 c.c. of 2% citric acid) are mixed with a few 
drops of hydrochloric acid, and evaporated to dryness in a small, b! 
norcelain dish. The residue is taken up with 3 or 4 drops of mtn< 
of tin an( j a f ew c c 0 f wa ter, and transferred to a 150 c.c. beaker 
filtered, 0 f n j tr i c ac i<] (D 1*4) and 15 c.c. of saturated ammonium mW 
not pr&ded, and the solution is heated to boiling. After cooling ® 
a larger three minutes, 25 c.c. of molybdate solution are added (9 c : ’ a0 
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,f ammonium molybdate and a few drops of ammonium in 1 lit re i 
After stirring and waiting for ten minutes, the liquid is decanted 
b a filter, "><1 the free acid is removed by washing five or eir 
ith cold water. The precipitate is then ; ,, , 


through a nuer, ™ «w is removed by washing five or six 
times with cold water. The precipitate is then dissolved in a slight 
sees* of standard potassium hydroxide (326-5 c.c. of ^-potassium 
ide to 1 litre), and, after adding 0’5 c.c. of 1% phenol, 
solution, the excess of alkali is t.itrut«a i 


hydroxide w i «»■/! »u,er aucung tro c.c. of 1 % phenol- 

phtbalein solution, the excess of alkali is titrated with standard" 
sulphuric ■acid (1 c.c. - 1 c.c. alkali) ; 1 c.c. of alkali = O'OOl gram of 
phosphoric oxide. fi, de K. 



juration of this solution is rendered very difficult, owing to the lack 
if sensitiveness of indicators. A study has therefore been mado of 
wne physical properties of mixtures of ammonia and citric acid with 
i riew to applying them to the determination of the end-point and the 
results are now given of measurements of conductivity and of density 
)f solutions containing constant amounts of citric acid and varying 
mounts of ammonia. The curve obtained by plotting the conductivities 
igainst the number of c.c. of ammonia solution shows a sharp break 
it a certain point at which the reagents are present in the pro- 
OTtions required to form triammonium citrate. This indicates the 
ipplicability of the conductivity method for determining the point of 
leutrality. It is also shown that the neutral solution of triammonium 
ritrate has the maximum density. The presence of an excess of 
immonia in tho ammonium citrate solution can be detected by shaking 
he solution with chloroform, which dissolves a portion of the excess of 
he base, but not the free acid or salt, E q 


i Detection of Boric Acid in Preservatives. Theodor von 
•ellbnberg ( Ghem . Zcntr., 1911, i, 1248- from Milt Lebens Mittel- 
intm. Hyg. 1, 193 — 194). — One gram of the sample is dissolved in 
i c.c. of hot water, and 1 — 2 c.c. of strong hydrochloric acid are added. 
)n cooling, boric acid and alkali chloride are deposited ; if necessary, 
little brine is added. After pouring off the supernatant liquid, the 
aline mass is boiled with 4—6 c.c. of alcohol, the liquid is decanted, 
nd, after acidifying with sulphuric acid, the alcohol is set light to. 
®e % of borax is thus readily detected. L. de K. 

Use of Sodium Paratungatate in the Estimation of Carbon 
toxide in Carbonates and Nitric Pentoxide in Nitrates by 
»osa i on Ignition. Frank A Gooch and S. B. Kuzirian (Amer. J. 

' , » P v ]« 31, 497 — 500). — The carbonates of calcium, strontium, 
? . ® a y’ he readily tested for the actual amount of carbon 
l0 , Xl ® ky fusing with five times the weight of sodium paratungstate 
1 o serving the loss in weight ; nitrates may be similarly tested for 
amount of nitrogen pentoxide by fusing with three to six times 

w amount of the flux. 
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The flux is prepared by fusing over a blast a mixture of equal M 
of normal sodium tungstate and tungsten trioxide. The mass is^* 
powdered and is ready for use. L. di £ 01 

Qualitative Analytical Treatment of Silicates with Bori 
Acid. Erwin Rupp and F. Lehmann ( Chem . Zeit., 1911 , 35 5 ^.™ 
Jannasch’s method (Abstr., 1896, ii, 219) for the treatment of sli 
with boric anhydride in their quantitative analysis is extended ■ 
the qualitative analysis of those compounds. One gram of the fi ne [ ° 
powdered silicate is intimately mixed with 5 — 6 grams of cryatalljji 
boric acid, and the mixture heated by the blowpipe for twenty-five to 
thirty minutes in a large platinum crucible. The resulting f us j 00 ■ 
dissolved in dilute hydrochloric acid, when at the most only , 
trace of a sandy residue will be left, which may be neglected, jl 
silica is made insoluble by evaporation to dryness, the residue tab, 
up in warm dilute hydrochloric acid, and the filtrate from the silica 
treated in the usual manner. It should be noted that in the presence 
of boric acid the alkaline earths may be partly carried down in tk e 
ammonium sulphide group ; they may be removed from the precipitate 
by washing with hot ammonium chloride solution, in which they an 
soluble. T. S. P, 


The Titration of Alkali Carbonates in the Presence of Alkali 
Hydroxides and of Bicarbonates. J. Tillmans and 0. Hbujibi 
(Zeitech. angew. Chem., 1011, 24, 874 — 876). — The authors show that 
the errors which occur in the determination of alkali carbonates b 
the presence of alkali hydroxides or of hydrogen carbonates according 
to the ordinary method of titration with an acid, using phenolphthaleia 
and methyl-orange as indicators (compare Kiister, Abstr., 1897, ii, 74; 
Lunge, Abstr., 1897, ii, 285, and Lunge and Lohhofer, Abstr,, 1902, 
ii, 105), are due to the loss of carbon dioxide, which eBcaptts From the 
solution without combining with the carbonate to form hydrogen 
carbonate. The error can be eliminated by carrying out the pheooi- 
phtbalein titration in a flask, which, after the addition of each lot of 
’ acid, is firmly stoppered and well shaken in order that the carbon 
dioxide may be completely absorbed by the liquid. 

Good results may also be obtained by first determining the alkalinity 
of the solution with methyl-orange as indicator, adding the quantity 
of acid so determined to a fresh portion of the solution, and then 
titrating the carbon dioxide set free with sodium hydroxide and 
phenolphthalein in a stoppered flask, as above. The change from 
colourless to red is much sharper than the reverse change from rid to 
colourless. ' • 


Assay of Silver by the Touch Stone. Albert Sthbub 
(Ann. Chm. anal., 1911, 16, 165-167).-When applying the » 
stone the metallic streak is treated with one or other of the 
liquids that have been suggested, and from its action it is possio 
judge the percentages of silver actually present. 

The following liquid ie recommended : 40 c.c. of nitric acid ( 

50 c.c. of glacial acetic acid, 50 c.c. of water. 
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It is recommended that the silver ware to be tested should be 
thoroughly polished ; the streaks should be long and powerful, and 
the acid should be allowed to act until the streak becomes yeilowish- 
brown , when it is instantly removed with a piece of blotting-paper. 
In the case of alloys containing zinc or cadmium, special comparative 
tests should be m&< k' L. DE R. 

Study of the Factors Influencing the Systematic Qualitative 
Estimation of Barium. Louis J. Cubman and Edwabd 
Fbankel (/. Amur. Chem. Soc., 1911, 33, 724— 733).— In ordinary 
systematic qualitative analysis it is impossible to detect small quanti- 
ties of barium (up to 50 mg. in a 1 gram sample) by ammonium 
carbonate, owing to losses which occur at various stages. 

It has been found that in the analysis of a solution containing 
100 mg. of barium in 100 c.c., 1-4 mg. are lost in the precipi- 
tation of a typical metal of the copper group on account of the 
oxidation of hydrogen sulphide to sulphuric acid, 14 0 mg, are lost by 
the action of ferric chloride on hydrogen sulphide, 14-7 mg. are lost 
owing to the absorption of carbon dioxide during the precipitation of 
the metals of the iron group with ammonia, 2-2 mg. are lost in the 
precipitation of a typical metal of the ammonium sulphide group, and 
2’8 mg. in the precipitation and filtration of zinc sulphide. Further 
losses are due to the presence of sulphates iu the reagents employed. 
Moreover, ammonium carbonate fails to detect as much as 10 mg. of 
barium in presence of ammonium salts. E. G. 

Estimation of Calcium Oxide in Sugar Refinery Products. 
Juuus WEiSBERG(BitK. Assoc, chim. Suer . Dist. 1911,28, 933—938).— 
Sidersky’s process for the estimation of orgam'cally combined calcium 
oxide in sugar refinery products (Abstr., 1910, ii, 548) is not 
preferable to the old hydrotimetric process usually employed ip the 
refineries. L. BE K. 

Schneider’s Contribution for the Gravimetric Estimation of 
Zinc, RudolfGruni )(Osterr.Zeitsck.Berg. Huttenw., 1910,58,591— 592. 
Compare ZeiUch. anal, Chem,, 1883, 22, 562). — Instead of passing 
hydrogen sulphide into the diluted neutral solution of a zinc salt, the 
author recommends that 50 — 100 c.c. of a concentrated aqueous solution 
of the gas be carefully poured down the side of the beaker ; this forms 
a zone of zinc sulphide, which is slowly precipitated in large, flocculent 
masses. Gaseous hydrogen sulphide is then introduced to complete 
the reaction, and after a period of one to two hours filtration can be 
effected. F. M. G. M. 

Estimation of Lead in Alloys Containing Antirnony and 
Tin. A. G. Blakeley and Edwin M. Chance (J. Soc. Chem. Ind., 
1911, 30, 518 — 519). — Briefly, the process is as follows: About 
0 5 gram of the alloy is heated with a minimum of aqua regia or 
hydrochloric acid and potassium chlorate. When nearly dry, the 
mass is warmed with 5 c.c. of hydrochloric acid and 20 c.c. of water 
are added, also a few crystals of tartaric acid. Twenty per cent, sodium 
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hydroxide solution is now added in slight excess, and then so c e 
sodium hydrogen sulphide solution (1 : 2), when the whole is fc 9 . { ' 
the boiling water-bath for half an hour. The lead sulphide i/y,' 1 " 
collected and washed with dilute sodium hydrogen sulphide solotil” 
(1 : 100). The filter + contents ie now heated in a Jena flash »-,? 
25 c.c. of dilute nitric acid (2 : 3), 20 c.o. of sulphuric acid are adj e j 
and the mixture heated until sulphuric fumes appear and the p ape ’ 
is entirely carbonised. After boiling for a few minutes’ longer, the 
contents are allowed to cool slightly, and the carbon is oxidised b 
adding 0 J— 0-2 gram of potassium permanganate and heating 
When cold, the solution, which should be pink or green, is di"^ 
with 50 c.c. of water and heated to boiling, and the excess of p er . 
manganate destroyed by means of sulphurous acid. When cold 
25 c.c. of alcohol are added, and the lead sulphate washed, first with 
1 0% sulphuric acid and then once with cold water ; it is unnecessary 
to collect all the sulphate on the filter. 

The lead sulphate is dissolved in boiling solution of sodium acetate 
(90 grams + 8 c.c. of glacial acetic acid per litre), and the solution 
which should not be turbid (absence of bismuth), is neutralised with 
sodium hydroxide with phenolphthalein as indicator, and the pink 
colour ie then again discharged with acetic acid. Ten c.c. of 10% 
potassium dichromate are added, and the liquid boiled for a few 
minutes. The lead chromate is washed with hot solution of sodium 
acetate (50 c.c. of cold saturated solution per litre), and then dissolved 
in cold dilute hydrochloric acid (1 : 2). The chromic acid liberated, 
which represents the lead, is then estimated by adding 3 c.o. of 50% 
potassium iodide solution and titrating with iV/lO-sodium thiosulphate, 
with starch as indicator ; it is advisable to standardise the thio- 
sulphate on pare lead foil, using 0'3 gram of the same, and operating 
as directed. 

A slight modification of the process is described for use when a 
considerable amount of bismuth is present, but below 1 % it does not 
affect the accuracy of the method, L. de K. 

A New Method for Determining Copper in Pyrites or Burnt 
Pyrites. W. N. Iwanofp (Chem. Zeit., 1911,35, 531).— Three grams 
of finely-powdered pyrites or burnt pyrites are intimately mixed with 
an equal weight of reduced iron, the mixture put into a glass tuhs, 
closed at one end and 7 cm. long and 1 cm, diameter, covered with a 
layer of reduced iron, and heated to a dull red heat for a few minutes. 
The hot tube is put into a conical flask, cracked by the addition of 
water, and the mass digested with hydrochloric acid until all the ires 
has dissolved. The copper is then precipitated with hydrogen sulphi^ 
the precipitate collected, dissolved in nitric acid, and iron, etc, 
precipitated with ammonium hydroxide The copper in the filtrate is 
then determined electrolytically. ,, 

It is claimed that the method is more accurate and muchmorerapi 
than other methods. 

Volumetric Estimations of Mercury Based on the 
to Metal. F. Rein-thaler (Chtm. Zeit., 1911, 35, 593-595)- 
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the various methods proposed, the author prefers that of Feit with a 
slight modification. The eolation, which should contain the metal as 
mercuric chloride or nitrate, is neutralised as far as possible with 
sodium hydroxide, and a definite volume of ordinary JY/lO-arsenious 
M id is added. The whole is then heated on the water-bath in a 
current of washed carbon dioxide, with frequent shaking, until the 
reduction to metal is complete, which usually takes from half an hour 
to an hour and a-half . The deposit should form a fine dark grey, mobile 
powder without a green shade. When cold, the excess of arsenious 
acid is titrated as usual with A/lO-iodine ; the mercury now present 
in numerous globules does not interfere, as it does not act on free 
iodine for a long time. L, de K. 

Analysis of Ferrotitanium Alloys Rich in Silicon. Woldekab 
Tbadtmaun (Zeittch. angew. Ghem., 1911, 24, 877).— Ferrotitanium 
alloys rich in silicon (12%) are not readily taken up by fusion with 
potassium hydrogen sulphate. One of the two following methods of 
treatment is recommended : (1) The alloy is roasted in a platinum 
crucible, the oxides evaporated down once with a few c.c. of hydro- 
fluoric acid, and then submitted to fusion with potassium hydrogen 
sulphate. The fused mass then dissolves readily in not too dilute hydro- 
chloric acid. (2) The roasted oxides are fused with sodium carbonate 
and nitrate in a platinum crucible, and the mass dissolved in the crucible 
with nitric acid. After removal of the crucible, complete solution, with 
the exception of tho silica, is obtained in a few seconds by the addition of 
hydrochloric acid. Sulphuric acid is then added, aDd the whole evaporated 
until fumes appear, after which the residue is warmed with somewhat 
diluted hydrochloric acid until all the sulphates are dissolved; the 
solution is made up to a known volume, and tho titanium determined 
in an aliquot portion after filtering off silica and removing any 
platinum. 

The titanium and iron are best .determined by Bornomann and 
Schirmeister’s method (this vol., ii, 231). The carbon cannot be 
determined by direct combustion iu oxygen, even when the alloy is 
mixed with lead peroxide ; the alloy must first be treated in a current 
of chlorine, and then burnt in oxygen. The silicon is determined 
after taking up the alloy according to the second of the methods 
described above. T. S. P. 


Application of the “Glow Reaction" to the Qualitative 
iDetection of the Platinum Metals. Louis J. Cubtman and 
T. Bothbebc (J, Amer. Chem. Soc., 1911, 33, 718— 724).— The fol- 
lowing method of detecting metals of the platinum group is not so 
.delicate as the potassium iodide test, but is recommended on account 
pf its simplicity and the rapidity with which it can be carried out. 

; A piece of asbestos paper (about 3 mm. thick) is alternately dipped 
into the solution under examination and heated, until about 0'2 c.c. 
has been absorbed. The moist paper is heated to redness in the 
Punsen flame, and while still hot is introduced into a mixture of 
illuminating gas and air issuing from a Bunsen burner. If platinum 
f 8 present, the paper will glow for some time, and the glow can be 
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renewed by again heating the paper and holding it in 11 . 
of gaa. ' St "*» 

The test is sensitive to 0-G02 mg. of platinum, 0'0005 u. 0 » 
dium, 0'0009 mg. of rhodium, and 0'005 mg. of iridium, a nt ] ■ 
interfered with to any great extent by the presence of other subst'* ^ 
Osmium and ruthenium do not respond to the test, owing, prou'S’ 5, 
to the volatilisation of the salts of these metals under the 'coudv 
of the experiment. g -** 


Judging Wines by the Low Alkalinity of the Ash. ^ T 
Barasiola and P. Huber (Chem. ZentT., 1911, i, 1256 ; f roni 
Lebenemittiluntera. Hyg. 1, 358 — 169). — The authors have arrived 
the conclusion that a low alkalinity number of the ash of win 6s s v ?! 
not be used for judging the quality of the sample unless the eum , 
the fall is known. It should, therefore, be ascertained whether the? 
is any unusual amount of sulphate or chloride and phosphate present 
which, of course, would lower the % of alkalinity in the ash without' 
however, causing a decreased alkalinity per litre of the wine. 

L. m K. 

Physico-chemical Analysis of Wine Acoording to Dutoit 
E. Philippe and H. Dupebthuis ( Chem . Zentr., 1911, i, 1255; Iron 
Mitt. Lebmsmittelunters. Hyg. 1, 111—138). — The authors h w 
investigated the physico-chemical process proposed by Dutoit sod 
Duboux (Abstr., 1910, ii, 552), which, except in the case of ftj 
alcohol, is based on the determination of the electrical conductivity, 
and think it offers no particular advantage, except in the estirn&tion 
of the total acidity, as the neutralisation curve enables one to fan 
a fair idea as to the quality of the sample. I,, nr K. 


Estimation of Alcohol in Wine by means of the Critical 
Temperature. H. Dupebthuis and E. Philippe (Chem. Zmlr., 
1911, i, 1255 — 1256 ; from Mitt. Lebensmittelunlere. Hyg. 1, 
188 — 193). — The process given f>y Duboux and Dutoit (Abstr., 1908, 
ii, 136) is recommended, the results agreeing with those of the usual 
specific gravity process. As regards the mixtures employed by those 
writers, the authors prefer the mixture aniline and alcohol to the 
mixture nitrobenzene and alcohol. L. di K. 


Assay of Sweet Spirits of Nitre. Otto Herting (Thum. Ja't, 
1911, 56, 423). — In a stoppered 100 c.c, flask are placed 10 c.c. of 
water, 5 c.c. of a saturated solution of potassium chlorate, thee 
5 c.c. of the sample, and also 5 c.c. of 10% nitric acid. After shaking 
frequently for thirty minutes, the chloride formed in the reactioc 
is estimated by adding 10 c.c. of IV/lO-silver nitrate and titrating the 
excess of silver by means of A/lO-potassium thiocyanate, withiron-ata 
as indicator. One c.c. of silver solution = 0'0255 gram of ethyl nitrite. 
If % by weight is desired, the density of the sample should 1* 
ascertained. L. be h- 


Assay of Sweet Spirits of Nitre. F. Dietzb (Phan i. M 
1911, 56, 444— 445).— A question of priority. The method recon- 
mended by Herting, based on the reduction of potassium chlora 
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hy ethyl nitrite in presence of nitric acid (preceding abstra 
^Wished by the author in 1897 ( Pharm . Zeit., 1897, 388), and has 
^Iso been approved of by other writers. T. 


L. dr K. 


Estimation of Glycerol. . M. Wagenaar ( Pham.Weekblad , 1911, 
48 , 497—502). — A modification of Muter's process which is based on 
the solubility of cupric hydroxide in aqueous potassium hydroxide in 
the presence of glycerol; the copper is then titrated with potassium 
cyanide. 

The author, however, states that the amount of glycerol is not 
strictly proportional to the cupric hydroxide dissolved, but that this 
depends on the degree of alkalinity and dilution. The new process is 
briefly ns follows : 50 c.c. of glycerol solution (containing at most 
j '2 grain of real glycerol) are placed in a tall stoppered cylinder and 
25 c.c. of 4A-sodiuin hydroxide and 25 c.c. of Acopper sulphate are 
added, and the whole is thoroughly shaken. When the excess of 
cupric hydroxide has settled, 25 c.c. are pipetted off, 5 c.c. of 30% 
potassium iodide solution and 10 c.c. of 4iY-sulphuric acid are added, 
and the copper is titrated with A'/lO-thiosulphate. When testing 
fats or fatty mixtures, a sufficiency is saponified with W/2-alcoholic 
potassium hydroxide, and then rendered acid with W/2-acid to Congo- 
red, After boiling off the alcohol, the fatty acids are removed by 
filtration, and the aqueous liquid is made up to 50 c.c. and treated with 
alkali and copper solution as directed. Reference is now made to an 
empirical table giving the amount of glycerol corresponding with from 
1 to 30 c.c. of thiosulphate. The process may no doubt be applied to other 
substances having the property of forming alkaline copper solutions, 
such as sugar, mannitol, tartaric acid, etc. Each of these, of course, 
requires a separate empirical table. L. de K. 


Fehling’s Solution. W. Rosenkranz (Zeitsdi. Ver. deal. Zuehrind, 
1911, 426 — 434). — The influence of the amount of alkali hydroxide in 
Fehliug solution on the reduction is discussed ; further, the effect of 
boiling the Fehling solution and the sugar under a condenser and so 
preventing concentration is shown to be considerable. Boiling under 
a condenser at various pressures has but little effect. . The presence 
of sucrose increases the apparent reduction of invert sugar solutions, 
both under reduced pressure and at the ordinary pressure. Fehling's 
solution decomposes at 109-6° at a pressure of T4 atmospheres. 

E. F. A. 


Jolles's Polarimetrio Estimation of Sugars based on the 
Use of Alkali. Bruno Bardach and Si egmund Silberstein (Zeitsch. 
Nahr. Genussm., 1911,21, 540 — 543). — A slight modification of Jolles's 
process (this voh, ii, 74). 

A measured volume of the sugar solution is diluted with A T -sodium 
hydroxide until the alkalinity of the liquid becomes decinormal. The 
liquid is polarised, a measured quantity introduced into a narrow 
beaker, and kept for twenty hours without interruption in a thermo- 
stat at 36 — 39°. The solution is then allowed to cool, the original 
volume is restored, and another polarisation is taken. Defecation 
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with basic lead acetate is unnecessary. As the polarisation o[ dextr 
is not entirely destroyed, but becomes Blightly reversed, the follow' 1 * 
formulae should be employed. In sucrose-dextrose mixtures a® 
polarisation value ( D ) of the dextrose is found from D = A-S-( ).J 
and the value ( S ) for sucrose from £=5 + 0-25, A being tlievat,' 
before and B the value after the action of the alkali. L. ns pj 6 

Estimation of Sugar and of Phosphoric Acid. Preparation 
of Methylglyouronio Acid. Ivar Baxq (Biochem. Zeitsch., jgjj 
32 , 443 — 445).— Preparation of the Copper Solution in the AutUi' 
Sugar Titration Method— The thiocyanate is made by first dissolving 
the carbonate in water, and then adding the other constituent® 
166-67 grams of copper sulphate are dissolved in 1 litre ot water, and 
150 c.c. of this solution are then added to the salt solution. 

Estimation of Phosphorus Acid by Neumann's Method.— The phospho- 
molybdate precipitate is dissolved in excess of Af/2-potassium hydroxide 
solution. Instead of getting rid of the ammonia by heating, it j 8 
converted into hexamethylenetetramine by formaldehyde, and the 
excess of alkali hydroxide can then be estimated by direct titration. 

The Preparation of Menthylglycuronic Acid. — The urine of rabbits, 
after administration of menthol, is treated with ammonium sulphate to 
half saturation the mixture heated, and filtered. The ammonium 
glycuronate separates almost quantitatively on cooling in a pure 
condition. S. B. S. 


Iodometric Estimation of Sugar in Urine. Albert Feexu 
(i Chem . Zentr., 1911, i, 1012; from Zeitsch. Ally. Qsterr. Apcth. IV, 
1911, 49, 85— 86).— The urine is diluted if it contains more than 
0-8% sugar. Tho diluted solution is then treated with the two 
Fehling’s solutions (I, copper sulphate ; 11, roehelle salt and sodium 
hydroxide), and heated for two minutes. It is then acidified by 25% 
sulphuric acid, and potassium iodide and starch are added. By the 
amount of iodine liberated by excess of the copper in acid solution, 
which is titrated by thiosulphate solution, the amount of copper 
reduction which has taken place can be determined. S. B. S. 


Titration of Diabetic Sugar. Ivar Bakg ( Pharm . Ze it., 1911, 
53 , 436).— The author’s method (titration with copper hydrogen 
- carbonate and hydroxylamine, Abstr., 1907, ii, 136) may be safely 
applied to urines, and is recommended for that purpose by Hammarsten 
and other writers. The reason that some analysts have failed to get 
correct results with urines is probably due to the fact that their 
samples were not sufficiently diluted, as the process becomes 
untrustworthy when 10 c.c. of urine contain more than 0'06 gram ol 
dextrose. DE ^ 


Estimation of Sugar and of Calcium in the Residues from 
Sugar Purification. L£ox Lindet [Bull. Assoc, chim. Suer. Bat, 
1911, 28, 776—778). — A preliminary communication in which the 
author suggests that phenol should be added to decompose the calcium 
sucrate, the sugar then being determined by means of the polarimeter. 

' E. J- & 
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fTtjje Detoction of Sucrose in Wine by Rothenfusser’s 
Process. F. Schaffeh and E. Philippe (Cham. Ztntr 1911, i, 
f 2 56 ; from Mitt. UbensmitUlunlere. Hyg. 1, 303— 311).— Rothen- 
f Jeer’s test for added^ sucrose in wines (blue coloration with diphenyl- 
ainine, Abstr., 1910, ii, 463) is not characteristic for sucrose, but is 
’ by other saccharine matters, and cannot, therefore be 

L. DE K. 

Detection of Sucrose in Wine, White Beer, etc. S. Rothen- 
fitsser ( Zdltck Nahr. Genussm 1911, 21, 554— 555).— A provisional 
reply to Schaffer and Philippe (see preceding abstract). The author 
states, however, that minimal quantities of laevulose interfere with the 
diphenylamine test for sucrose. L. de K. 

Valuation of Turpentine Oils. Peter Klason (Chem, Zeit., 
1911, 35, 537 — 539). — The value of turpentine oil in practice depends 
on the rapidity with which it absorbs oxygen, and the author has 
devised a method of determining the relative values of turpentine 
oils from this point of view, depending on the oxidation of cymyl 
mercaptan by the peroxide formed in the turpentine oil. 

Fifty c.c. of the oil are distilled in a current of carbon dioxide, and 
10 c.c. of the distillate are set aside in an open beaker in diffused 
light during twenty-four hours. Five c.c. of this oxidised oil are 
placed in a 30 c.c. flask with a like quantity of cymyl hydrosulphide 
solution (5% by volume) in alcohol. This quantity of cymyl mer- 
captan requires 13 3 c.c. of A/1 0-iodine solution when titrated by 
KJason and Carlson’s method (Abstr., 1906, ii, 255). The flask is 
filled completely with alcohol, corked, and set aside during twenty- 
four hours. At the end of this time the contents are titrated with 
xV/10-iodine solution, more alcohol being added if necessary to main- 
tain complete solution. The difference between tbe number of c.c. of 
A/1 0-iodine used and 13*5 is proportional to tbe oxygen-absorbing 
capacity of the oil. For French turpentine oil, it is about 5 c.c., for 
“pine wood oil” about 3 c.c., and for “resin spirit,” 1*5 c.c. 

T. A. II. 

Analysis of Camphor. Wilhelm Lenz (Arch. Pkarm. , 1911 ■ 
249, 286 — 298). — In connexion with an examination of camphor oil 
and crude camphor produced in German East Africa, tbe author has 
investigated methods for the assay of camphor, and finds that the 
melting point, quantity of non-volatile residue, yield of oxime, aud 
solubility in hydrochloric acid are useful criteria in gauging the purity 
of samples. 

The camphor oil when kept during fourteen days at 0° deposited 
4 4% of camphor. The moisture in the crude camphor was determined 
by dissolving a known weight of the camphor in light petroleum, 
separating the water in a centrifugal machine, and measuring its 
volume. Pure camphor melted at 178*75°. Synthetic camphor had 
[«]* +1*76° in benzene, and this low rotation served to distinguish 
it from natural d-camphor ([a] D = +41*87° in benzene under the same 


also given 

employed. 
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conditions), The impurities in the crude camphor examined « 
it to have a slightly higher dextrorotation, [a] D = + 42'17°, y, an t ® ei * 
d-camphor. The non-volatile residue was determined 'by hea^hn* 
5 grams of the camphor on the water-bath until the residue * 
odourless. The time required varied from eleven to sixteen 
and the residue left varied from 0'02% in the case of good conmier H 
Japanese camphor to 0'298% for the East African product. U 
yield of oxime obtained varied from 89% for synthetic campb or (! 
93% for good commercial camphor, Bohrisch’s test (Pharm. Zmir 1 

1907,28,827, 777) gave with the natural camphors reddish colon’ 
tions changing to bluish-violet or bluish-green, whilst with syntheU 
camphor it gave a yellow coloration with a trace of vermilion., e j 
Good commercial camphor was completely soluble in concentrated 
hydrochloric acid, but synthetic camphor and the crude African 
camphor left noticeable quantitiee of undissolved matter with this 
solvent (compare Istrati and Zaharia, AbBtr., 1899, i, 225), 

T. A. H. 

Estimation of Pres Acid in Pats. Eyvind Bodtkkr (£/«;,„ z>M. 
1911, 35, 848).— Pive to IS grams oi fat are melted if necessary, and 
shaken in a stoppered bottle with 25 c.c. of alcohol, 50 c.c. of water, j 
or 3 drops of phenol phthalein are added, and the mixture titrated with 
iV/10-sodium hydroxide to a deep red coloration. After shaking, the 
excess of alkali is titrated back with aV/lO-bydrochloric acid. The 
suggestion of Loebell to titrate in an alcoholic benzene solution ot the 
fat is criticised as impossible. E. i\ A. 

Estimation of Volatile Patty Acids in Faeces. Sober? S. 
McCauohey (Zeitsch. physiol. Chan., 1911, 72, 140— 150).— A method 
is described, the principle of which is to obtain an alcoholic extract oi 
the feces, and this is distilled in a vacuum with steam after the 
addition of phosphoric acid. The distillate is titrated with decinormal 
sodium hydroxide. Previous results obtained by other methods are 
not trustworthy. W. D. H. 


Estimation of Tartaric Acid in Tartrates and Wines by 
Precipitation as Calcium Racemate. Aimak Kling (Bull i«, 
chim. Suer. Diet., 1911, 28, 893— 903).— The process is briefly as 
follows: To the solution of the tartrate (which in natural products is 
always dextrorotatory) is added a sufficiency of leevorotatory alkali 
tartrate, thus forming a racemate which is then precipitated by 
addition of acid calcium acetate. The precipitate is washed with cold 
water and dissolved in boiling 4% hydrochloric acid, from which it is 
then reprecipitated by boiling with an excess of acid sodium and 
calcium acetate ; any lsevorotatory calcium tartrate contained in the 
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Rapid Method of Estimating Uric Acid in Urine. P. p 
pizzoMO (Boll. Chim. Farm., 50. 237 — 238). — A quantity of 
fflO-iodine solution is added to the urine (previously boiled and 
diolorisad with animal charcoal), and the excess of iodiue is 
estimated with thiosulphate. The difference represents the amount 
nsec | in oxidising the uric acid to alloxan and urea. If the urine 
jontains solid uric acid, this is brought into solution by adding 
sodium carbonate. Albumin is removed by acidifying the urine with 
^ic acid, adding sodium chloride, and boiling for half an hour. 

R. Y. S. 

Assay of Bismuth Salicylate. Hubert Caron and D. Raquet 
( j»n. Chim. anal., 1911, 16, 177 — 179). — The author proposes the 
following process for the detection and colorimetric estimation of 
bismuth oxynitrate in commercial bismuth salicylate : 0'5 gram of 
the sample is boiled for ten minutes with 50 c.c. of Nj\ 0-sodium 
hydroxide, and after diluting to 100 c.c. the solution is filtered and 
3, 10, or even 50 c.c. (according to the nitrate supposed to_be present) are 
Evaporated to dryness. The residue is well mixed with 1 c.c. of Jure 
sulphuric acid and 10 c.c. of water, and then 10 c.c. of ammonia are 
idded. Owing to the action of the nitric acid on the salicylic acid 
vhicli is also present, a nitro-derivative is formed which dissolves in 
immonia with a yellow colour. The colour is then matched with that 
ibtained from a mixture containing a known weight of sodium nitrate' 

L. DE K. ^ 

Schardinger’s Milk Reaction. W. Rullhann (Biochtm. Zeitsck, 
911, 32, 446 — 472). — Germ-free, and germ-containing unheated milk, 
rith thermostabile substances, both in combination and alone, 
ecolorise Schardinger’s methylene-blue-formaldehyde reagent in a 
!<v minutes at 45 — 50°. The aldehyde can be substituted by formic 
oid in equivalent quantity, but the reaction takes longer. The 
ecolorisation in heated milk is due to fchermostabile substances alone, 
he age of the germ-free milk exercises no influence on the reaction. 

E sodium hydroxide, ammonia, or phosphate is added to sterilised 
lilk, the reaction is hastened, especially if lactose is added 
raultaneously ; the latter alone exerts no action. Raw, pasteurised, 
nd sterilised milk behave differently with regard to the d ecolorisation 
me. This difference may be partly due to a change in the inorganic 
mstituents produced by heat., as well as to the injury to the 
izymes. The author discusses the value of the Schardinger and 
iher reactions for discriminating between raw and heated milk. 

■ S. B. S. 

Colour Reactions of Aromatic Aldehydes and their 
pplication in the Analysis of Spirits. Theodor von 
ellenberg ( Chem . Zentr., 1911, i, 1254 — 1255 ; from Milt. Lehena- 
ittehmtm. Byg. 1, 311—350. Compare Abstr., 1910, ii, 805).— In 
laition to the higher alcohols, the terpenes which occur particularly 
rum, but less in cognac, also give the reaction with salicyialdehyde 
id sulphuric acid. Aldehydes and acetals also give the test; the 
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destruction of these three series is carried out by boiling with y/in 
silver nitrate and Nj 10-potassium hydroxide; acetals • ' 
hydrolysed with sulphuric acid. The results of the 
show that Komarowsky’s colour reactions occur with all 1 
substances, and also with those that are converted into \ 
compounds by heating with sulphuric acid; unsaturafced suuHtances ' 
which the C0 2 H-group compound is adjacent to the double bond formau 
exception. The reaction also occurs with aldehydes and phenols j a 
which the para-position is not substituted. Phenols then form colourin 
matters of the rosolic acid type, whilst alcohols give the reaction 
because they are converted into olefines, which then react, 'j^e 
reaction is given by all the aromatic aldehydes ; salicylaldehyde is 
preferable to the others, as it, apparently, does not react with methyl 
and ethyl alcohols. By treatment with sodium hydroxide, the acetals 
aldehydes, and terpenes are not always completely got rid of, but 
addition of silver nitrate causes tbeir complete removal. 

L. de K. 


Detection of Traces of Hydrogen Cyanide. G. Deuce Land** 
and* A. E. Walden ( Analyst , 1911, 36, 266— 270).—' The authors have 
found that extremely dilute solutions of hydrogen cyanide (0 00002 
gram, or less, per c.c.) may, after addition of alkali, be boiled down 
without suffering decomposition, and recommend the following test: 

To the solution (or distillate) are added 2 drops of 10% sodium 
jydroxide solution, and the liquid is evaporated, finally in a test-tube, 
nearly to dryness. One drop of 2% ferrous sulphate solution is added, 
and after ten or fifteen minutes 2 to 3 drops of hydrochloric acid, 
when the whole is warmed gently and then cooled. A blue or bluish- 
green colour shows the presence of hydrogen cyanide. The process is 
quite equal in delicacy to (perhaps superior to) the pierate test. 

L. DE K. 


Estimations with Mercuric Nitrate. Leopold Rosenthaler 
(Arch. Pharm., 1911, 249 , 253— 259).— The method suggested by 
Cohn (Abstr., 1902, ii, 50) and applied by Rupp and Krauss (M, 
475) has been tried as a general method for the estimation of cyanides 
and haloid salts, by adding excess of standard mercuric nitrate and 
titrating back with ammonium thiocyanate, in presence of iron alum 
and nitric acid. Good results were obtained with hydrocyanic acid, 
’ alone or in presence of benzaldebyde cyanohydrin, cyanides, bromides, 
and iodides, including ferrous iodide in the pharmaeopceial “ syrup, 
but not with chlorides. ^ 


Assay of Calcium Cyanamide (“Kalk Stickstoff”). R- Mobnieb 
(Chm. Zeit. } 1911, 36, 601 — 602 ).— Estimation of Nitrogen Pnmt v 
Cyanamide . — One gram of the sample is mixed with 100 c.c. of waer 
and stirred for two and a-half hours ; 25 c.c. of the solution are 
evaporated in a dish, with addition of 10 c.c. of formic acid, to near 
dryness; the residue is made up with water to 25 c.c., 19 c ^j 0 
this are introduced into the ureometer, and the nitrogen evo v j 
hypobromite from the urea generated is measured. A chec expe 
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nt is then made with 10 c.c. of a urea solution containing about 
t jj 6 game weight of urea as that found in the solution of the sample. 

Estimation of tU Total Mirren.— Concordant results are obtained 
by conversion into ammonia by heating 0‘5 gram of the substance 
ff itb 30 c.c. of pure sulphuric acid and 1 gram of anhydrous copper 
sulphate ; addition of potassium sulphate, phosphoric oxide, or 
metallic mercury offers no advantage in this case. When, however, 
treated according to the process used for nitrates (heating with 
sulphuric acid with addition of salicylic acid and sodium thiosulphate, 
or zinc dust), decidedly higher results are obtained. 

It is therefore certain that “ Kalk Stickstoff ” contains its nitrogen 
in at least three different forms. A specimen analysed by the author 
showed 21*5% of total nitrogen by the salicylic acid method, and 20‘5% 
by the copper sulphate method ; 18-98% were present as cyanamide. ‘ 

L. de K. 

Improvement of the Micro-sublimation Process and the 
Detection of Arbutin in Plants. 0. Tunmann ( Ber . Deut. pharm. Ges. t 
1911, 21, 312— 319). — Glucosides such as arbutin cannot be sublimed, 
and consequently cannot be detected in plants by heating a small 
portion of the ground plant and applying ordinary microchemical 
methods to the sublimate. Arbutin is, however, readily hydrolysed 
by emulsin or by dilute hydrochloric or sulphuric acid, and the 
mixture when heated carefully on an object-glass gives a sublimate of 
quinol, which may be identified by its crystalline form and reactions, 
such as that with ammonia. The presence of arbutin in bearberry 
leaves and other plants can be demonstrated in this way by moistening 
the ground material with dilute hydrochloric acid, and after a few 
minutes heating it on an object-glass and collecting the sublimate of 
quinol on a second object-glass. T. A. H. 

Estimation of Cantharidin in Cantbaridea and its Tincture. 
Hermann Emde (Arch. Pharm., 1911, 249, 259 — 285). — This paper 
gives a critical resume of work done independently by A. Kneip, 
N. Ney, and F. Keimers in a competition for the Hagen-Bucholz 
prizes of the Deutscher Apotheker-Verein in 1909-10. It gives a 
resume of the chief methods so far devised for the estimation of the 
“ total,” “ free/ 1 and “ combined ” cantharidin in cantharides, including 
those of Leger (Abstr., 1903, ii, 517), Singh (Abstr., 1907, ii, 994), 
Walbum (Abstr., 1909, ii, 839), aud Greenish and Self (Pharm. «/., 
1907, p. 324), with results obtained by the three workers named by the 
use of these various methods. As a result of kis work Kneip suggests 
a new method in which the cantharides, acidified with hydrogen 
chloride in alcohol, is extracted with a mixture of light petroleum and 
benzene in a Soxhlet apparatus, and the extract so obtained freed from 
fat and other impurities by washing with a mixture of alcohol and light 
petroleum. This gives the “ total cantha^idin, , ' the quantity “ free ” 
being estimated in like manner without acidifying the crude drug. 
% suggests a modified form of the Panchaud-Siegfried process, and 
Reimers a combination of the method devised by Fromuic with that of 
the fifth German Pharmacopeia. 

y OL. c. ii. 
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In an appendix to the paper the results of determinations by jj ■ 
and by Reimers of moisture, fat, and aBh in commercial canthar? 
are given. T. A, j) ts 

A Reaction for Caulophyllin. John F. H. Gilbasd U na i 
1911, 36, 270— 271).— Five c.c. of an alcoholic extract obtaiS 
by digesting 0’1 gram of caulophyllin in 25 c.c. of 80% alcohol i 
filtered and evaporated on the water-bath in a flat porcelain (a;:.- "' 
The residue is taken up with 1 c.c. of water, and broken up with a fl-t 
headed rod. Two c.c. of strong sulphuric acid are then added slo„] 
and the mixture well stirred. An intense purple'-blue colour is c . 1 
duced within five minutes ; sometimes the colour is more of a reddish 
purple. When testing a mixture of drugs, for instance, a compound 
pill, 0-1 gram of the pill is thoroughly extracted with 8(1% alcohol, the 
filtrate is evaporated, and the residue tested as directed. The extract, 
of many other drugs do not give the reaction. L. de K 

Estimation of Urea in Urine. Valdemar Henriques and s q 
Gammeltoet (Chem. Zmtr 1911, i, 1450 ; from Sktmd. Arch.PhyiU 
1911,' 25, 153— 168).— The process given by Levene and Meyer 
(defecation with phosphotungstic acid, and conversion of urea hto 
ammonia by beating with sulphuric acid in an autoclave : Abstr,, 190 ) 
ii, 709) is recommended. L. ra K. 


Identification of Veronal. Armand Jorisrek (/. Pham. Chin., 
1911, [vii], 3, 478— 481).— The author suggests an extension of th 
test described in the Swiss Pharmacopeia for the identification oi 
“ veronal” (diethylbarbituric acid). 

Throe grams of potassium hydroxide are melted in a nickel capsule 
and to this 3 grams of '‘veronal” are gradually added and tl« 
heating continued during ten minutes. The cold “ melt" is dissolved 
in water (10 c.c.). This liquid gives (1) the Prussian blue reaction 
for cyanides, (2) carbon dioxide on addition of an acid, and the 
acidified solution on extraction with ether yields, after evaporation oi 
the ether, oily drops having an odour of rancid butter and giving i 
wine-red coloration with ferric chloride. When “veronal" is 


mixed with quicklime and the mixture is gently heated on platinum 
foil, inflammable vapours are evolved, and the residue acquires i 
cinnabar-red coloration. T- A. H. 


Identification of Cocaine and Some Cocaine Substitutes. 
Fbaxcis J. Sriter and Frederic Bnoer (Amir. J. Pham., 1911, 83, 
195— 201).— The tests are based on the fact that a 2% solution ol 
cocaine hydrochloride yields characteristic crystals on adding a_l$ 
solution of either gold chloride, platinum chloride, or potassium 
permanganate ; a 5% solution of chromic acid is also a valuable mm 
chemical reagent. For the exact form of the crystals of the gold, 
platinum, and permanganate cocaine compounds, the micrograp s in 
the original article should be examined, and for further details U 
tabular review of the microscopic tests should be consulted, A g 
chemical reagent for distinguishing cocaine and its substitutes is » 
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in chlorine water. To 1 o.c. of a 1% solution of the alkaloid are 
added 2 c.c. of strong chlorine water. Cocaine gives no precipitate ; 

euc aine, a milky turbidity ; /3-eucaine, a dense white turbidity ■ 
stovaine, a light milky turbidity ; holocaine, a light yellow turbidity ; 
acoine, a maroon precipitate and claret solution, but euphtalmine gives’ 
no reaction. L. de K. 

The Permanganate Test for Cocaine. Francis J. Seiter 
Ujner. J. Pharm., 1911, 83, 265 — 268). — The author has improved 
this test and now operates as follows: To one c.c. of cocaine 
hydrochloride solution is added one drop of 25% sulphuric acid and 
1 c.c. of saturated potassium permanganate solution. After some 
time, a drop of the liquid is removed to a slide, the cover glass is 
adjusted, the excess of liquid removed, and a drop of water drawn 
under the cover glass by means of a piece of filter paper placed on the 
opposite side. The slide is then examined under the microscope for 
the characteristic violet-red, rectangular plates of cocaine per- 
manganate. One part of cocaine may thus be detected when 
dissolved in 3000 parts of water. 

Accompanying natural alkaloids and also cocaine substitutes are 
at once oxidised with the exception of a-eucaine and /3-eucaine. The 
a-compound yields violet-red crystals resembling ammonium 
magnesium phosphate in highly diluted solutions (limit 1 : 5000), but 
leafy crystals in 1% solutions, whereas the /3-compound gives, in 
1^ solutions, minute violet-red globules which do not crystallise when 
kept. L. de K. 

Direct Estimation of Creatine in Pathological Urine. 
G. Stanley Walpole ( J . Physiol. , 1911, 42, 301 — 308). — The pink 
colour given in alkaline solution by creatine and not by creatinine 
when a trace of diacetyl (dimethyl diketone) is added can be utilised 
for the colorimetric estimation of creatine in urine. The method is 
simple, rapid, and fairly accurate in cases whero the Folin method 
was used as a control. W. D. H. 

Polarimetric Estimation of Nicotine in Tobacco Extract. 
Josef yon Degrazia (Chem. Zentr., 1911, i, 1085; from Pack. Mitt, 
ijslerr. Tabafcregit, 1910, 87 — 90). — Thirty grams of the sample are 
mixed with 3'5 grams of calcium oxide and 10 c.c. of water, and the 
nicotine liberated is rapidly distilled in a current of steam. When 
the weight of the distillate is six times that of the amount of extract 
used, the nicotine is practically all recovered. After observing the 
rotation of the distillate in a 20 cm. tube in a Lippich half-shadow 
polarimeter, the percentage of nicotine is found from the equation 
P = a. G./lg, in which G — weight of distillate, g = weight of the 
extract taken, and J — the rotation constant ; this varies with the 
'Omperature, and a table in the original paper should bo consulted. 

L. DE K. 

Estimation of Nicotine in Tobacco. Josef von Degrazia 
Chm. Zentr. t 1911, i, 1085—1086; from Fach. Mitt . osterr. 
Tabahregie, 1910, 149— 152).— Twenty grams of finely powdered 
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tobacco are treated in a 300 c.c. flask with 7 c,c. of potassium hvd • 
solution ( 1 : 1 ), a few grams of sodium chloride, and 150 r ° xi ^ e 
boiling concentrated brine. After distilling off rapidly, 45 c C ‘ ^ 
remainder of the nicotine is distilled in a current of st 4 m unH +1 
distillate measures 100 c.c. In the case of samples very rich ' 
nicotine, a little more distillate should be collected. After introdu ' ' D 
the steam, the heating of the flask should be interrupted for a Jw 
so as to dilute the residue somewhat. The distillate is then We j / 5 
and polarised (see preceding abstract). L. de j 

Estimation of Nicotine in Tobacco and in Green Plants 
“ Nicotiana Tabacum.” K. Mellet (Chem. Zenlr., 191] j i-J® 

from ' Schweiz. Woch. Chem. Pharm., 1911, 40, 117 — 120) The fin ] ’ 

cut up material (30 grams of dry tobacco or 250 grams of the „ r 
plant) is treated with boiling water in an air-tight flask, and^th 8 * 1 
allowed to cool. After twenty-four hours, milk of lime is "added the 
stopper is again inserted, and the contents frequently shaken f or 
another twenty-four hours. The liberated nicotine is then distilled in 
a current of steam until the volume of the distillate is about three 
times that of the original liquid. The distillate is acidified vith 
sulphuric acid, strongly concentrated out of contact with the air 
and then shaken with ether after adding potassium hydroxide. The 
ethereal solution is evaporated until the vapours no longer contain 
ammonia, and then allowed to evaporate spontaneously, The residua 
is then dissolved in water aod titrated with A/lO-sulphuric acid. 

A number of check experiments made by the author have shown 
that 0*06 gram of nicotine should be added to the amount found. 

L. de K, 

Estimation of Nicotine in Tobacco Extracts. Wilhelm 
Koenig (Chem. Zeit. t 1911, 35, 521—522). — Twenty grams of the 
sample are mixed in a spacious glazed porcelain dish with ignited 
silver sand and 4 c.c. of aqueous sodium hydroxide (l : 1), and to the 
half-dry mass is added so much burnt gypsum that an almost dry 
powder is obtained. This is rubbed in a mortar and transferred to a 
250 c.c. stoppered bottle. On to this powder is then delivered, from a 
pipette, 100 c.c. of toluene, and the mixture is frequently shaken 
during two or three hours. Thirty or 40 c.c. are then poured off and 
filtered, the funnel being kept covered, and the filtrate is m 
examined in the 20 cm. polarimeter tube. The rotation divided by 
3*36 - nicotine in the 100 c.c. of toluene solution. As the volume of 
the toluene is, of course, augmented by the nicotine present, a slight 
correction should be applied as follows : x~g. 100 + ^/ 100 ; g= grams 
of nicotine -in 100 c.c. of toluene solution \ ex 5= % nicotine in 
sample. 

For the volumetric estimation, 25 c.c. of the toluene solution are 
placed in a stoppered flask containing 25 — 50 c.c. of A/lO-hydrochloric 
acid diluted with 50 — 75 c.c. of water. After adding 25 c.c. of et er 
and 4 drops of iodoeosin (1 part in 500 parts of alcohol) and thoroug 
shaking, the excess of acid is titrated, with constant shaking, 
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^jo-sodium hydroxide ; 1 c.c. of aeid = 0-0162 gram of nicotine • the 
nbove correction for volume is then applied. 

If the polarisation test alone is wanted, 10 grams of the extract 
may be diluted, if necessary, with, say, 5 c.c, of water, and after 
adding 2 c.c. of alkali and some 50 glass beads, the nicotine may be 
extracted by shaking for two to three hours with 50 c.c. of toluene. 

L. DE K. 

Theory and Modification of the Malaquin Test for 
Strychnine. Georges DEmofcs (Bull. Foe. chim., 1911, [ivl, e 
537—542).— Malaquin’s colour reaction for strychnine (Abstr, 1 9 1 0 ’ 
ii, 165) is shown to depend on the action of a trace of nitric acid 
on a mixture of tetrahydrostrychnine and Btryehnidine, produced by 
the action of zinc and sulphuric acid on strychnine. Other oxidising 
agents may be used in place of nitric aeid, and the author outlines a 
scheme for tbo detection of strychnine, which involves the reduction 
of the alkaloid with zinc and hydrochloric acid and the application 
of (1) sodium nitrite and (2) bromide to different aliquot portions of 
the reduced liquid, the former giving a rose-red, and the latter a 
reddish-purple coloration. The method of applying this improved 

Slalaquin test is described ih detail in the original. " T. A. IT. 

Estimation of Theobromine and Caffeine. C. Monthdle 
(dan. Chim. anal., 1911, 16, 137 — 138). — 0‘2 Gram of the mixed 
alkaloids is dissolved in a small quantity of ammonia and introduced 
into a 100 c.c. flask, when 20 c.c. of A 7 /10-silver nitrate are added. 
Should a precipitate form, this is redissolved by further addition 
of ammonia. After filling the flask up to the middle with water, 
a drop of phenolphthalein solution is added, and the ammonia is 
carefully neutralised with acetic acid. After diluting up to the mark 
and filtering, 30 c.c. of the liquid are titrated for silver by the 
Charpeutier-Volhard process. 

If n represents the number of e.c, of A/10-thiocyanate employed, 
the amount of theobromine in 100 grams of the mixture- would be 
(10 -n) x 16*6 (according to Kunze and Genin). 

The caffeine may be recovered by taking a further portion of the above 
prepared neutralised solution, evaporating to dryness on the water-bath 
with addition of sodium chloride, and extracting with chloroform. 

L. de K. 

New Applications of Amalgamated Aluminium in Analyses. 

E. Kohs-Abkest (Bull. Assoc, chim. Sucr.Bisl., 1911, 28, 938—943). 
Amalgamated aluminium, prepared by placing aluminium turnings for 
three minutes in a 0'5% solution of mercuric chloride, is recommended 
for the defecation of solutions containing much tannin and colouring 
matters. The effect is due to the formation of alumina with evolution 
>f hydrogen. L. de K. 

Lecithins ex ovo, A Characteristic Colour Reaction for them 
tud a Change whioh they Always Unuergo. Carlo Casanova 
Ml Chim. Farm., 1911, 80, 309— 313).— The emulsion of lecithins 
a treed from alcohol, and extracted with ether. The concentrated 
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ethereal solution is treated with 2 c.c. of ammonium molybdate, then 
gradually with concentrated sulphuric acid. At the surface of 
contact of the two liquids, a cherry-red coloration app ear9| 
becomes green and finally intensely blue. Cholesterol and phytosterol 
do not give this reaction. The lecithins alter readily in air, especially 
in aqueous suspension, and the change is accompanied by an increase 
in the quantity of free acid present. Alcoholic solutions are oore 
stable. R. V. g, 

The Use of Triketohydrindene Hydrate for the Detection of 
Proteins and their Cleavage Products. Emil Abdmhaldeb lP( j 
Hubert Scuhidt (Zeitsch. physiol. Chem., 1911, 72, 37— 43). — T|j e 
blue colour given by this reagent with proteins (Ruhemann, Trans., 
1910, 97, 2025) is also given by peptones, and a large number of 
amino-acids which are enumerated. Proline, oxyproline, and pyrrol- 
idone-2-carboxylic acid do not give the reaction ; they contain an 
imino- instead of an amino-group. The reaction is only giv« n u 
those substances which contain a free amino- and a free carboxyl 
group. 77. D. H. 

Protein Estimation, and Peptic Digestion of Protein. 
F. Westhadsser {Zeitsch. physiol. Chem., 1911, 72, 363— 373).— The 
Stutzer-Burnstein method, and precipitation with tannin lead 
usually to the same result in protein estimations, and in the 
separation of protein and amide (asparagine) nitrogen. The results, 
however, are different if the products of hydrolysis liberated by 
pepsin are investigated. Tho applicability of such methods for tie 
analysis of faeces is also described. W. D. H. 

Estimation of Gliadin. J. B. Greaves [J . Biol. Chem.. 1911,9, 
271— 293).— The concentration of alcohol-soluble proteins is decreased 
by filtering through or shaking with animal charcoal. Carefully 
made asbestos filters do not produce this effect ; 100 c.c. of alcohol 
extracts 0’05% more gliadin from 8 grams of flour than it does fro® 
twice the amount of flour, but the extraction is not complete. The 
strength of the alcohol is a factor of importance ; 74% is the best, 
and this extracts more gliadin when hot. Some flours contain 
sufficient nitrogenous substances soluble in ether to affect the accuracy 
of gliadin estimations. The Kjeidahl method is more accurate, although 
less rapid, than the polarimeter. 7\ . D. H, 

Hippuric Acid as the CauBe of the Failure of the 
Spectroscopic Test for Haemoglobin in Urine. F. Ales, 
McDermott (, J Am r. Chem. Soc., 1911,33, 992 — 995 ).— The presence 
of haemoglobin in urine cannot bo detected by means of the absorptM 
spectrum unless the urine is quite fresh. It has been found t a ' 
blood is introduced into normal urine, the characteristic haemog o ia 
spectrum is visible at first, but the absorption bands grad u a y 
and ultimately disappear. It is therefore evident that norma un 
contains some substance which destroys haemoglobin. 
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entirely in I -- — — “rp™ aciu la neutralised with 

ammonia, it no longer has the power of destroying the hsmot-lobin 
and the absorption spectrum remains unaffected. These results’ 
indicate that when a specimen of urine, suspected of containing 
hsmoglobin, has to be left for some time before the application of the 
spectroscopic test, it should first be rendered slightly alkaline with 

ammonia. jj q 


Detection of Blood by means of Leucomalachite Green 
FiiAi'Z Michel ( Chem . Zeit., 1911, 35, 3S9-390).— The rea«eut is 
prepared by dissolving 1 gram of leucomalachite green iu 85°c.c. of 
glacial acetic acid, and diluting the solution with water to a volume 
of 250 c.c. One drop of the solution to be tested for blood is treated 
with 5 drops of the reagent, and 2 drops of a 1% hydrogen peroxide 
solution. Should blood bo present, a green coloration develops within 
a short time. As it is not always possible to prepare a completely 
colourless solution of the reagent, a control test, using only the* 
reagent and hydrogen peroxide, should be made. The test will detect 
the presence of 0-001 mg. of blood. Iron rust, saliva, bile, and proteins 
do not give a coloration with the reagent, but pus sometimes gives a 
slight reaction. ^ p g 


The Estimation of Diastase in Organs. H. Schirokauer ami 
G. G. Wilenko (Biochm. Zeitsch., 1911, 33, 275—281).— 
Wohlgemuth’s method was employed, into which two modifications 
were introduced, namely, the diastase was extracted from the well 
ground organs by agitating with saline for one hour in a shaking 
machine, and by shaking the digestion mixtures three times daring 
the course of incubation (twenty-four hours) to avoid error due to 
sediment formation. Muscular tissue contained the largest amount 
of diastase, kidneys less, and liver the least of the organs investigated. 

S. B. S. 


Estimation of Catalase. 0. Laxa (Zeitgch. iVahr, Genu88m. } 1911, 
21, 417— 420). -iAn apparatus is described for estimating catalase in 
milk , it consists of a graduated glass tube of 20 c.c. capacity, the 
lower end being drawn out to form a narrow jet, whilst the upper end 
is fitted with a tap. A mixture of the milk to be tested and hydrogen 
peroxide, in the proportion of 15 c.c. of the former to 5 c.c. of the 
latter, is filled into the apparatus, and the volume of oxygen liberated 
by the action of the catalase on the hydrogen peroxide in a given 
period of time is ascertained ; this volume is a measure of the catalytic 
ictivity of the milk. It is claimed that the apparatus yields concordant 
tnd trustworthy results, \V. P. S. 

Colorimetric Detection of Some Oxidising Substances of 
< Q Body. W. Loele (Chem. Zenlr., 1911, i, 38 ; from Miinch. med. 
och., 57, 2414 — 2416). — Certain cell granules have the property 
ornuQg coloured compounds \yith alkaline solution of phenol, which 
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reaction can only take place in the presence of oxidising snbsta: 

Of the a-granules and the similarly behaving granules 0 [ 
a-leucooytes, of the epithelia of the salivary glands, etc., it 
that the granules contain an amino-base and an oxidising' eajw* 
(Schultzer’s oxydase). '® e 

On exposure to the air, a-naphthol-formol solution turns first „ r 
then blue, and finally greyish-black. The colouring matter turus^ j 
with acids, and dissolves in chloroform. When blood-serum is 
the coloration is retarded ; a 10% solution of peptone, or of Ifiel,;/ 
meat extract, or addition of bile has the same effect. The 
colouring matter obtained behaves like a lacmoid. Boiled 
extract, however, is inactive, showing that, in this case, an oxidisiuo 
enzyme is present. ’ ■ L, he K. 

The Reactions of Van Deen and Adler. Cosutn 
Bosoiovanni (Boll. Chirn. Farm., 1911, 50, • 201 — 203).- — Tarugi 
finding that the blue coloration with hydrogen peroxide and guaiaa® 
or benzidine was given also by thiocyanates, has advanced the vie* 
that these reactions of blood are due to thiocyanates, which act as 
peroxydases, yielding peroxygenated substances which oxidise the 
guaiaeum or benzidine. The author shows that this is improbable, 
because the coloration is given by chromates, small quantities of 
bromine and other oxidisers, so that it cannot need the presence tf 
peroxygenated compounds. Moreover, the red solutions obtained 
from thiocyanates and ferric salts, which may contain a peracid, do 
not give the benzidine reaction. B, V, g, 

Titration of “ Salvarsan ” With Iodine Solutions. G. Ono 
Gaebel (Arch. Pharm. , 1911, 249, 241 — 247). — It was shown 
previously (this vol. ii, 448) that ordinary methods for the estimation 
of arsenic could not be used for “salvarsan ’’ (dianoinodihy droxyarseno- 
benzene hydrochloride). In the present paper the interaction oi 
iodine with this drug is considered, and it is shown that it may be 
estimated by titration with iodine provided an empirical factor is used 
in calculating the results. 

The interaction of “ salvarsan ” with iodine takes place in accordant! 
with the equation As[C 8 H,(OH) , NH,,HCl] s ,2H s © + 41, + 4H.C 
= 2 [AsO(OH) 2 'CjH s (OH)-NH 2 ,HC1] + 8HI, but in practice onlyH 
•atoms of iodine are used per mol. of “ salvarsan ” in place of 8 a 
required in this reaction. This is probably due to the reversibility oi 
the reaction. The following method of carrying out the estimation ii 
suggested, and under these conditions 1 c.c. of W/10-iodine is equiva 
lent to 0-006326 gram of “salvarsan." A quantity of an 0'2 to 08) 
solution of the drug, equal to OT gram, is mixed with 1 c.c. of stare! 
solution and titrated with Nj 10-iodine solution until a permaMOj 
blue coloration is produced. 7- A. H- 1 



ii. 677 


General and Physical Chemistry. 


Optioal Properties of Some Unsaturated Ketones. Filed™™ 
a. Gbtmas (Amer. Chem. 1911, 45, 539-547).— In an earlier 
iaper (Abstr., 1910, ii, 832) the surlaee tensions and denoting of 
nesityl oxide, styryl methyl ketone, styryl ethyl ketone and 
jenzylidenepinacolin were recorded, and it was shown that ’these 
ubstances are non-assoeiated, The refractive indices, dispersions 
( nd absorption spectra have now been determined. 

The refractive indices have been measured for the D, C, F and ff 
ines at various temperatures. In the case of styryl methyl ketone 
r.yryl ethyl ketone, and benzylidenepiuaeolin (which melt at 40'2 D ’ 
7-5°, and 39'5 0 respectively), several readings were taken on the 
upercooled liquids ; when the refractive indices are plotted agaitist 
he temperatures, no discontinuity is apparent at the m. p.” The 
uolecuUr refractions have been calculated by tho Gladstone and Dale 
,nd the Lorentz-Lorenz formulae and compared, in each case, with the 
allies computed from the refractivities of the elements as determined 
yConrady (Abstr., 1889, 661) and Briihl (Abstr., 1891, 776). The 
ito sets of values thus obtained agree fairly closely for mesityl oxide, 
‘(it for the other compounds the observed values are much higher 
tan the calculated ; this optical exaltation is ascribed by Briihl 
n the relative positions of the unsaturated groups in the molecule 
Trans., 1907, 91, 115; Abstr., 1908, ii, 1002). Similar large 
ifferences between the molecular dispersions and those calculated 
ram the atomic dispersions (Briihl, Abstr., 1891, 776) are shown by 
11 the four compounds. 

Tho ultra-violet absorption spectra of styryl ethyl ketone and 
enzylidenepinacolin have been studied, and the results plotted by 
uly and Desch s method (Trans., 1904, 85, 1039). The curves thus 
btained have the same general form as that of styryl methyl ketone 
Baly and Schaefer, Trans., 1908, 93, 1813). E. G. 

The Origin of Spectra. Fkank Hoktox (Phil. May., 1911, [vi], 21, 
14— 21 9).— The five distinct line spectra which are exhibited by mercury 
ipour under different conditions of electrical discharge (compare this 
A, ii, 559) are attributed to the re-combination of remainder atoms 
different “ electric atomic weight ” with the appropriate number of 
ectrous to form neutral systems. These systems differ probably from 
le atoms of the unionised gas and represent less stable arrangements 
positive ions with one or more electrons revolving round them, each 
stem, however, being electrically neutral. The periods of these 
stems will depend on the arrangement of the electrons around the 
etral positive ion. For any one system there must be several 
actions of equilibrium, and consequently several periods. Since a 
huite minimum amount of energy will be required for the production 
a particular positive ion, it follows that the corresponding neutral 
stem, and t^} lines to which it gives rise, will appear, when the 
V( >1» 0. ii, 46 
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energy is increased up to that val ue, In this way the appear 
the distinct line spectra under altered electrical conditions can i! 
accounted for. The fact that compounds always give handed s^, 
seems to indicate that these are due, not to electrons, but to syste ^ 
of atomic dimensions vibrating within the molecule. jp y j" 18 

The Carrier and the Emission Centre of Series Lines 

Johannes Stark (Jahrb. Radioakliv. Slektronik, 1911, 8, 231 oin ■ 

Her. JJeut. physikal. Ges., 1911, 13, 405 — -416). — A theoretical pam,! 
in which the author maintains the correctness of the hypothesis that 
the line spectra are due to positive ions. The actual centres of 
emission and absorption are supposed to be the parts of the atoms 
from which valency electrons have been removed. H. M. D 


Spectroscopic Investigations in Connexion with the 
Active Modification of Nitrogen. I. Spectrum of the 
After-Glow. Alfred Fowler and (Eon.) Kobert J. Strutt lp m 
Roy. Soc., 1911, A, 85, 377— 388).— The spectrum of the after glow of 
pure nitrogen is described in detail, and wave-length measurements 
showing the series relationships of the various bands are recorded. 
The bands appear to fall into three groups, the first of which am tains 
three bright bands in the red, yellow, and green, and these have been 
found to be identical with some of the bands in the first positive 
group of nitrogen. 

The second group consists of a series of eleven bands in the violet 
and ultra-violet extending from X = 4312 to X = 2503 : these are 
degraded towards the red end of the spectrum and have double heads 
Other fainter series of bands of similar structure also belong to this 
group. 

The third group consists of a series of (lutings, degraded toward) 
the more refrangible end, which correspond in every way with 
Deslandres’ third positive group of nitrogen bands. 

The effect of introducing a condenser into the discharge circuit is to 
reduce the intensity of the first positive bands, to intensify the second, 
and to abolish those of the third positive group. At the same time a 
new series of seven bands makes its appearance in the ultra-violet 
from X= 2904 to X = 2256. These have not been described previously, 
and it is suggested that they should be termed the “fourth positive” 
group. , 

When the discharge is such as to give only the line spectrum el 
nitrogen, there is no after-glow effect. 


The Ultra-violet Banda of the Carbon Monoxide Spectrua. 
Peter Woltek ( Zeitsch . miss. Photochem 1911, 9, 361 38i).— a |* 
length measurements have been made of the bands in the ultra uo 8 
spectrum emitted by Geissler tubes containing carbon monoxide. J 
means of Geissler tubes furnished with a Wehnelt cat io e, 
described by Konen and Jungjohann (Physikal Zeitsch., 1910, 1 , 
the author has succeeded in obtaining spectra of high intensity 


continuous current discharge. 

The waye-length data are examined in 


reference to j^eslandres' lavs, 
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a „d although an approximate agreement is found, the author arrives 
at the conclusion that these do not afford a sufficiently accurate 
representation of the structure of the bands. jp y j!' 

Spectra of Combustion of Hydrocarbons and of Different 
Metals. JEAN Mkunier (Compt. rend., 191], 152, 1760-mT-I.A 
Bunsen burner supplied with hydrogen instead of coal «as cL t 
made to give a well-defined inner cone similar to the green°one shown 
in the ordinary way when the air supply of a Bunsen is , Deceased 
The spectrum of this cone shows lines of calcium from floating dust 
The principal lines of the spectra given by different metals burning'in 
air are mentioned. \V. 0 W 

Circular Double Refraction of Sodium Chlorate Gnourvs 
Stans ( Compt. rend., 1911, 152„ 1668-1668). -Fresnel’s triprism 
of quartz has been imitated with sodium chlorate to ascertain whether 
the double refraction produced in the direction of the axis in the 
former case would also be exhibited by an optically active substance 
not doubly refracting in the ordinary way. The assemblage consisted 
of a prism of dextrorotatory crystals having an angle of 137° with 
two lavorotatory prisms of angle 68=30'. Observations with the 
mercury arc showed that the yellow, green, and violet lines were 
doubled by the prism, the two components being circularly polarised 
in opposite directions. yr q ^y 

Molecular Structure and Optics of Large Liquid Crystals 
Oito Lehmann (Ann. Phijsik, 1911, [iv], 35, 193-219) -By means 
of a special form of crystallisation microscope the author has examined 
the structure of liquid crystals of ethyl p-azoxybeiuoate of about 
1 mm. diameter. The appearances presented iu ordinary and 
polarised light between parallel, crossed, and half-crossed niools are 
illustrated and described in detail. Observations were also made with 
p-ajoxyphonetole containing a little azobenzene, with p-azoxyanisolo 
admixed withp-azoxyphenetole, resin, and oil, and with n-azoxyphcnetole 
admixed with methylene iodide and resin. ][ jq D 

Anomalous Magnetic Rotation Dispersion and Selective 

Absorption. G. J. Euas (Ann. Physik, 1911, [iv], 35, 299—346). 

Measurements have been made of the rotation dispersion for various 
substances which exhibit selective absorption, with special reference 
to the magnitude of the dispersion iu the neighbourhood of the 
absorption bands. 

Detailed results are recorded for aqueous solutions of praseodymium 
H rate, neodymium nitrate, samarium nitrate, and erbium nitrate, 
serva ions were also made with liquid air, water, aqueous solutions 
potassium permanganate and cobalt chloride, and with uranium 
i ass ' , ie uata are discussed in reference to the hypothesis put 
rward to account for the magnetic rotation of the plane of 
mansation. qq D 

Imii of Optical Control for Magneto chemical 

atyses Paul Pascal (Compt rend., 1911, 152, 1852—1855. 

' pire thl3 *ol., ii, 91, 183, 251, 252). — From Drude’s modification 

46—2 
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of the Kettoler-Helmholtz dispersion formula (Ann. 1‘hysik 1 
[ivl, 14, 6T7) the author deduces the simplified expression • ’ 

1841 x lO-M.jfr^l/Xf-l/AS)/^,-^), ' 
in which M is the molecular weight, d the density of a subst 
having refractive index n, A, and X 2 are the two wave-lengthsT* 
which n has been measured, whilst r=n 3 *- 1 +kV. iV is found to l, 1 
nearly equal to the sum of the valencies of the atoms composing ,!* 
molecule, and its difference from this number, A, when not z er 6 
is shown to be closely connected with the constitutive propertie' 
of the substance. A has been determined for several hydrocarbon* 
and their halogen derivatives, and from the results conclusions have 
been arrived at concerning the number of electrons influencing , 
which agree closely with those previously deduced from magnetic 
measurements. , 

Generally speaking, ethylenic linkings and ring-formation diminish 
the number of active electrons, Benzenoid hydrocarbons behave 
optically and magnetically as though no double linkings are preseat 
Halogens diminish the number of electrons active in the optical sea® 
and, except in the case of fluorine, they also produce a diminution j B ' 
diamagnetism. According to Drude’s electronic theory of light the 
optical effect is due to mutual saturation of supplementary valencies, 
and the same explanation has already been adopted by the preteat 
author to account for the diamagnetic deficits in halogen compoumk 

W, 0. IV,' 


Nature of the Photochlorides of Silver and their Potential 
in Light. Konkab Siohung (Ztilich. yhysihil. Chem ., 1911, 77, 
1 — 57). — The preparation of photocblorides of silver containing silver 
chloride and amorphous silver in varying proportions is described. 
From the results of solubility and of potential measurements the con- 
clusion is drawn that the photochlorides are solid solutions of silver 
chloride aud amorphous silver. The “ half chloride," Ag 8 Cl, is doubt 
less present, but is not a predominant component of the system. Itii 
probable that colloidal silver and silver chloride are miscible in all 
propoitions. There is a definite region of stability of the photo- 
chlorides towards crystalline silver and silver chloride. 

In the first experiments on the influeuce of light on the potential of 
the photochlorides, the latter were absorbed in gelatin, but later it 
was found more advantageous to use colloidal silicic acid as the 
absorbing agent. Platinum net was used as electrode, platinum 
chloride solution as electrolyte, and the potentials were measure! 
against the silver/silver chloride electrode, the latter being kept in the 
dark. The Uviol lamp aud the Nernst light were used as sources ol 
illumination. With the former, alterations of potential op to J volt 
were observed, illumination rendering the electrode more positive. 

The influence of the composition of the photochloride mixture, of 
the intensity and colour of the light, aud of the temperature wav 
investigated in detail. Photochlorides cuutaiuiug the components i n 
any proportion appear to be sensitive to light. On exposure to w i e 
light, the potential gradually rises to a maximum and then d>n )lfflS , 
somewhat. . On then removing the source of light the pot« 
gradually falls, in some cases becomes negative, and then s“*I 
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returns to the potential before illumination. Blue and yellow hare 
irmrh the same effect as white l.ght, green light has a less powerful 
action, and red light produces a negative potential. The maxim, 
potential rises in an approximately logarithmic manner with the 
intensity of illumination. The temperature-coefficient is negative. 

0 . S. 


[Nature of the Photochlorides of Silver and their Potential 
in Light.] Emil Bauk (Zcitsch. physical. Chem., 191] 77 58—65 
Compare preceding abstract).— In order to explain the complicated 
form of the potential curve obtained on illuminating a photochloride 
and then withdrawing the source of light (maximum in light minimum 
in the dark, with subsequent slow return to the original potential) 
three processes are necessary, a positive, a negative, and an 
annulling. The positive process is the absorption of light enersv 
by the silver chloride in the photochloride, whereby it becomes 
unstable; the annulling process is the gradual “acclimatisation’' of 
the photoehloride to light, whereby the stimulating effect of the latter 
diminishes. The negative action which has been observed for red 
light is ascribed by the author to the silver in the photochloride also 
assumed to be sensitive to light, and it is shown that the results can 
be accounted for in this way. 

The results obtained by Sicbling are further shown to afford an 
explanation of certain phenomena observed in photography, such as 
solarisation. q g 


Photochemical Reactions in Aqueous Solution. Alfred 
Besbath ( Annalen , 1911, 382, 222-235).— The action of ultra-violet 
(mercury) light on aqueous solutions is not so marked as its action on 
gases (Berthelot and Gaud^chon, Abstr., 1910, i, 349 ; ii, 564, 606, 814 ; 
this vol., ii, 240, 242 ; Stoklasa and Zdobnicky, this vol., i, 178). 
The effects are similar to those of ordinary light, but more pro- 
nounced. All carboxylic acids are decomposed according to the 
scheme R'C0 2 H >■ RH-f-C0 2 . In the case of /3-ketonic acids, this 
decomposition occurs in the dark when solutions of the acids are 
heated; a-ketonic acids are decomposed when exposed to sunlight in 
glass vessels. Other acids are decomposed but slowly under these 
conditions, but decompose more readily in the presence of fluorescent 
Balts, such as those of uranium. All acids decompose when exposed in 
piartz vessels to the effect of the rays from a mercury lamp. ' Sul- 
phonic acids behave in a similar manner; for example, an aqueous 
solution of Bulphanilic acid is decomposed into aniline and sulphuric 
icid. An aqueous solution of ether does not yield alcohol when 
£posed to ultra-violet light. Esters, on the other hand, are hydro- 
y^ed, whereas ester formation has not been observed. Halogen 
Icrivatives are hydrolysed ; thus bromobenzene and water yield 
>nenol and hydrobromic acid. Monochloroacetic acid yields first 
| y collie acid, but this is oxidised to glyoxylic acid, which is 
ecomposed into formaldehyde and carbon dioxide. Dichloroacetic 
. J»Mi glyoxylic acid or its decomposition products, and 
richloroacetic acid yields chloroform and carbon dioxide. Chloro- 
orD1 ln aqueous suspension or aqueous alcoholic solution is 



ii. 682 


ABSTRACTS OF CHEMICAL PAPERS. 


oxidised to formic acid or its decomposition products. The 
maimer of preventing the decomposition of chloroform is to keep j! ■ 
the dark. Carbon tetrachloride and water yield carbon dioxide ln 
hydrochloric acid. Choral hydrate is decomposed by water 
carbon dioxide and formaldehyde. For hydrolytic decomposition' f 
ketones compare Oiamician and Silber (Abstr., 1907, i, 587- iq a ? 

i, 277, 555; 1909, i, 306, 396). ’ 

When aqueous solutions of a- or /?-bydroxy-acids are expo Sei j 

ultra-violet light in the presence of ferrous salts, ketonic acids are fi ° 
formed, and these are then decomposed into carbon dioxide and aid 
hydes or ketones. It is not advisable to seal the tubes while they /' 
exposed to the light, as the pressure of the carbon dioxide may L 
appreciable. Lactic, a-phenyl-lactic, malic, and mandelic acid 
behave in this way. Citric acid yields acetone and carbon <Jioxid 
acetonedicarboxylic acid probably being formed as an intermediate 
product. Tartaric acid is oxidised to carbon dioxide, formaldehyde 
glyoxylic acid, and glyoxal. 1 

The velocity of a photochemical reaction can be studied, in maty 
cases, by means of the change in electrical conductivity, provided the 
solutions are less concentrated than normal. This is shown in the 
case of the reduction of ferric chloride by means of ethyl alcohol 
where the value A/4 (increase in conductivity per minute) rises rapidly 
and finally becomes constant. The hydrolysis of chloroform by water 
is a pure photochemical reaction, and the values for A jt are nearly 
constant, but tend to diminish as t increases. This may be due to the 
fact that the hydrogen chloride formed acts as a catalyst.* 

The hydrolysis of methyl acetate and of monochloroacetic acid has 
been studied in a similar manner. In the latter case a 06J- 
solution was used, and the values for A jt increased with 4, and finally 
attained a maximum. 

Experiments have been made on the absorbing values of different 
liquids for the active light rays. This was effected by surrounding 
the narrow quartz cylinder containing the mixture under investigation 
within a quartz mantle and filling the space between the two vessels 
with the liquid. Water is the liquid most transparent to the active 
rays, and the benzene hydrocarbons the least. The following com- 
. parative numbers are given: Water, 100; methyl alcohol, 94; ethyl 
alcohol, 93 ; glycerol, 56 ; acetic acid, 31 ; isopropyl alcohol, 27 ; wobutyl 
alcohol, 20 ; isoamyl alcohol, 14 ; ethyl acetate, 8 ; methyl acetate, 5; 
•benzene, 3 ; toluene, 3. J. J. S. 

Variations in the Distribution of a-Particles. E. C. Shot 
{Phil. Mag., 1911, [vi], 22, 198 —200). — The theory of ideal frequency 
curves developed by Karl Pearson has been applied to the experi- 
mental results in the paper by Rutherford and Geiger (Abstr., 1910, 

ii, 917) bearing the same title, to measure the “goodness of fit” of the 

experimental results with theory. The “ fit ” is described as fair for 
the ^-minute interval and better for the -^-minute interval experi- 
ments. Those authors’ conclusion, that the variations of emission are 
not greater than is to be expected on a random distribution, is wtf 
controverted. ^ " 
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Energy Transformations of X-Rays William H. Bragg and 
[TjjRt L. POHTER (Proe Roy. &e. 1911, 4,86, 349-3G5)._Accord- 

iD2 to the corpuscular-theory of X-rays, the passage of these through 
matter gives rise to cathode rays which alone cause ionisation. Since 
the speed of a cathode ray is determined by the hardness of the X-ray 
frora which it is derived, it is permissible to speak of a zinc cathode 
r »y as determining the quality of the zinc X-ray. Homogeneous tin 
p.rays were allowed to fall normally on plates of copper and zinc, and 
the energy of the zinc cathode rays and the copper cathode rays were 
measured in terms of the ionisation they produce. Allowing for the 
energy appearing as copper X rays and zinc X-rays, it was found that 
the rate of production of cathodo rays is proportional to the absorption 
,f He primary tin X-rays in the metal. If plates of metals other 
than copper and zinc were used, or tin replaced by arsenic or zinc, this 
proportionality was still found to exist. This suggests that when 
X-rays are absorbed by matter their energy is fully accounted for by 
He energy of tho cathode rays. If characteristic X-rays are formed, 
these result from the transformation of the cathode rays. 

In order to show that ionisation is not directly due to X-rays, the 
Ionisation due to cathode rays produced in silver was compared with 
the ionisation produced by the passage of the same beam of X-rays 
through oxygen. Tin X-rays were passed into a chamber closed 
by one, two, or more sheets of silver toil. From the curve showing 
the relation between cathode ray radiation and the thickness of tho 
silver, the amount of such radiation produced in the silver could be 
found in terms of that emerging. When tin X-rays were passed into 
this chamber containing oxygen, it was found that the ionisation due 
to the cathode rays produced in the silver (as obtained by that 
emerging from the silver) was 34-3 times the ionisation produced by 
the A'-rays in an equal weight of oxygen. Experiments also show 
that the absorption coefficient of tin X-rays in silver was thirty-six 
times greater than that in oxygen, weight for weight. According to 
the corpuscular theory this means that the cathode ray production in 
silver is thirty-six times greater than that produced in oxygen, and 
these results, therefore, indicate that the whole of the ionisation 
in oxygen must be attributed to the cathode rays. H. 11. D. 


Chemical Action of Canal Rays. Volkmak KohlsciiOttek 
[Zeitsch. Elektrochem,, 1911, 17, 393 — 398). — Referring to the 
experiments of Dechend and Hammer (this vol., ii, 454) the author 
ieecribes a number of observations of the action of canal rays on 
metalsand salts. In general, the changes observed are independent of 
die nature of the gas in which the rays are produced, although they 
lake place more readily in a gas of higher molecular weight. The 
mthor thinks that the changes are probably due either to the 
nechanical effects of the impact of atoms moving at a high velocity 
'r to the heat developed by the impact ; specific chemical reactions of 
ho rapidly moving atoms have not as yet been definitely recognised. 

T. E. 


The Transformation of the Actinium Emanation. Hans 
iBGER (Phil. Mag., 1911, [vi], 22, 201 — 204). — The occurrence of 
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double scintillations, using the a-rays of the actinium eman won> 
rise to the presumption that the change of the emanation was eitt ' 
accompanied by the expulsion of two a-particles, or that it 
duplex, the period of the a-ray product of the emanation being u? 
than 0-1 second (Geiger and Marsden, Abstr., 1910, [ii], 92). 
ments on the range of the a-rays of the actinium emanation h 15 ! # 
shown that the a-rays consist of two types, the ranges of which, in a ; r 
are 5-7 and 6*5 cm., the range of the a-ray of the active deposit being 
5'4 cm. The a-ray of actinium-X has a raDge of 4-4 cm., 
having ascribed to actinium-X the longer-ranged a-ray given by the 
emanation. Further evidence has been obtained that the a-ray c f 
6*5 cm. range is due to a product of the emanation, having a period of 
the order of 1 /500th second, that due to the emanation itself having 
the range of 5'7 cm. An arrangement was used whereby only the 
longest range a-rays Could reach the screen from a tube with a thin 
mica window in which actinium emanation circulated. Inside the 
tube was placed an electrode, so that no a-rays proceeding from the 
electrode could escape from the mica window. Application of a field 
to the inner electrode and the tube greatly reduced the number of 
a-rays reaching the screen, showing that the product of the emanation 
gives a-rays and carries a charge. From the field necessary to effect 
a certain reduction in the number, and by assuming that the radio- 
active atoms possess the same migration constant as positive ions, 
a rough estimate of the order of the period of the product was 
obtained. F, S. 

A New Radium Perpetuum Mobile. Heinrich Gef.iv.iche?. 
(Her. Dent, phymkal. Gee., 1911, 13, 398 — 404). — This apparatus is in 
principle the same as in that of the Curies’ first demonstration of the 
negative charge carried by the /3-rays of radium. A metal plate, 
completely embedded in paraffin wax, absorbs the /3-rayS'from a radium 
source and becomes negatively charged. The plate is connected, by a 
fine wire embedded in paraffin wax within a metal tube, with the 
needle of a “binaut electrometer ” placed at a considerable distance to 
avoid the ionisation of the air around the needle by the radium. The 
“ binant electrometer ” is a kind of quadrant electrometer with a 
single pair of opposite quadrants, one carrying a platinum wire for 
discharging the needle when the deflection attains a certain value. The 
needle is charged up negatively, and discharged alternately at a definite 
constant rate if an external separate radium preparation is placed upon 
the embedded metal plate, or brought near to it, so that /J-rays 
penetrate to the plate. The instrument is arranged for use with a 
mirror and scale for lecture demonstration, and possesses the advantage 
that it can be worked with any available preparation of radium. 

F. S. 

A Readily Absorbable, Ionising Radiation Emitted by 
Radium -C. LouisWbktenstein (Compt. rend., 1911, 152,1657— 1660. 
Compare Abstr., 1910, ii, 817).— The radiation giving rise to strong 
ionisation, to which attention has previously been drawn, appears to 
be produced by the projection of radium-/! from radium-C, since its 



intensity is always proportional to the amount of radram-C on an 
Uive disk. am ? ;t ia onl y slightly deviated by a magnetic field of 
moderate intensity. W. 0. W. 

-the Estimation of Radium Emanation by the Ionisation 
Current. W. S.Titof? (Phytikal. Zeilsch., 1911, 12, 476-480).- 
Details are givdn of s comparison of Macho’s method and Elster and 
Geitel's apparatus with Schmidts method and instruments in the 
estimation of radium emanation in the water of a thermal Bpring of 

ff. Siberia. The values obtained by the former method were more 

eonstant and somewhat lower than those obtained by the latter, using 
tbe strength of the ionisation current in the electroscope as the basis 
el comparison. The conditions for using the ionisation current as a 
measure of tbe quantity of radium emanation are discussed, and the 
importance is emphasised of passing the gas from the spring-water 
through cotton-wool and a drying agent before admitting it to the 
electroscope. Under proper conditions the two methods give similar 
results. F. S. 

Effect of Electric and Magnetic Fields on the Spontaneous 
Charging of Polonium. The Penetration Power of Allays. 

fg. Hauseb (Pkysikal. ZeitscL, 191 1, 12, 466— 176).— In a vacuum 

a polonium plate charges itself positively, the 6-rays carrying away more 
negative electricity than compensates for the positive charges of the 
a-rays. The limiting potential attained, if the plate is perfectly 
insulated, is about 24 ‘5 volts, whilst a potential of 3-91 volts suffices 
to reduce the loss of negative electricity to half- value. This was deter- 
mined by measuring the rate of loss of charge when the polonium was 
charged both positively and negatively, with and without a magnetic 
field sufficient to return the 6-rays to the plate. The limiting potential 
E is given by E~mv z l‘2e, where m, v, and e refer to the mass, velocity, 
and charge of the S-ray. The secondary rays produced by the impact 
of the a-rays on brass have a value for mt> 2 /c certainly not greater than 
for the 8-rays. From the rate of charging of the polonium plate and 
its surroundings with and without a magnetic field, it is deducedthat 
per a-particle expelled about 60 8-particles are expelled, and that each 
a-particle produces about 17 secondary negatively-charged particles by 
impact on brass. By measuring the rate of charging of a polonium 
plate covered with thin aluminium foil, it was deduced that the 
8-particles have a penetration power of from l/7th to 1/1 1th of the 
penetration power of the a-rays of polonium. F. S. 

A Method of Investigating the Quantity of Radium in 
Kooks and Minerals, etc. John Joly {Phil. Mag., 1911, [vi], 22, 
134—150). — The emanation is removed from the rock or mineral by 
fusion with sodium and potassium carbonates or with borax. This is 
accomplished in a platinum crucible, electrically heated by a resistance 
wire within a porcelain crucible, and covered with a quartz bell-jar. 
The crucible rests on an iron plate standing in water on feet, and the 
quartz bell-jar ia made air-tight by dipping in mercury contained in 
an annular groove in the iron plate. The expelled gases are collected 
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in a rubber bag and discharged into the electroscope, arraneejw 
being provided for sending a current of air through the apparat 0| 
the close of the fusion. 

The results obtained show that this method removes more en laa 
tion and indicates a higher radium-content than the solution 
Acid rocks especially, owing to the intense effervescence, yi e ](j 
emanation easily, but the same result may be attained With basic rock 8 
by addition of boric acid. The new method showed in two series of 
Irish granites a mean radium-content 46% higher than the solution 
method, whilst with basic rocks much iarger increases, up to f ou . 
times the earlier results, were obtained. No radium could be detected 
in the reagents used by the new method, and no appreciable loss of 
emanation could be observed from a sample of rock after being 1^ 
in a closed vessel for a month. The advantages of the fusion method 
are its quickness, the small bulk of the materials employed, and greater 
certainty against contamination of the materials tested. F. g 

A New Radioactive Mineral Spring at Brambach i .7 
Heinrich Fresenitjs and A. CziPSKi ( Chem . Zeit., 1911, 35, 722—725), 
— The radioactivity, measured at the spring, was found to be 2270 
Mache units. Experiments made on water which had been kept for 
some days 'showed that the half-period was 3*02 — 3*13 days, which is 
less than that corresponding with pure radium emanation (3*71 — 3*86 
days). Further measurements lead the authors to the conclusion that 
the 2270 Mache units are chiefly due to radium emanation, but that 
another radioactive substance is present which has a shorter life-period 
than radium emanation. 

The waters of this spring are by far the most radioactive known, 

T. S, P, 


Badioactive Springs of Exceptionally High Activity at 
Brambach in the Saxon Vogtland. M. Weidig ( Zeilsch . ujfentl. 
Chem., 1911, 17, 221—224. Compare the preceding abstract).— The 
radioactivity of the new spring is given as 1965 Mache units. The 
radioactivities of the waters from six other springs at Brambach are 
also given ; they vary from 81 to 361 Macho units. T. S. P. 


Charges on Ions in Gases. John S. Townsend (Phil, Mag., 
1911, [vi], 22, 204—21 1). — The evidence in favour of the view that 
positive ions carrying double charges are produced in gases in 
certain circumstances is reviewed, the opposite conclusion (Millikan 
and Fletcher, this vol,, ii, 573) being criticised. Various criticisms of 
the author’s results (loc. cit.) are replied to. & 


Corpuscular Ionisation of Saline Vapours and the Be-corn- 
bination of Ions in the Flame. (Jeorges Moreau (CompL rend., 
1911, 152, 1664—1666. Compare this vol., ii, 455).— In the produc- 
tion of ions in a flame charged with the vapour of a salt, under the 
conditions previously described, the saturation current, Q, is not 
experimentally attainable, but can be deduced from observations made 
with fields of low intensity. With intense fields, return of corpuscles 
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, cathode through diffusion is comparatively insignificant, and 
^ Muently the number of salt molecules, p, dissociated by each 
CC tSc corpuscle is given by the expression p=QlQ\ where Q' is the 
Curved current. ' . 

0 r* j g found that p does not vary with the acid radicle of the salt, 
t narrow limits with the metallic radicle. The value of 


2 however, changes with the incandescent substance coating the 
^tbode, its temperature, and the duration of heating. At about 
1500° V do 03 not excee d 26 for lime or 10 for strontium oxide, barium 
’ or sodium carbonate. The coefficient of re-combination of ions 
° S1 'm between 5000 and 20,000 electrostatic units, according to the 
re of the salt and material of the cathode. It follows that 
D " ■ ’ *i occurs once in about 500 collisions. W. O. W. 


Experiments with Liquid Helium-Zh Change of the 
Electrical Resistance of Pure Metals at Very Low Tempera- 
tures. V. Disappearance of the Resistance of Mercury, 
ft K/UiBRLINGtt Onnes {Proc. K. Aktd. Wetensch. Amsterdam, 1911, 
J 113—115. Compare this vol., ii, 487, 075).— More accurate 
measurements have been made of the resistance of mercury at 
helium temperatures. At 4-3° abs. the resistance is 0-0021 of the 
value for solid mercury at 273° abs., whereas at 3° abs. it is only 
0-0000001 of the value at 273°. Further lowering of the tempera- 
ture to 1 -5° abs. produces no measurable alteration in the resistance- 
These results indicate that the upper limit to be ascribed to the 
resistance, which still remains at helium temperatures, is very much 
smaller than the limit deduced from the earlier determinations. 


Dissociation of Sulphuric Acid and the Mobility of the 
Hydrogen Sulphate Ion. Karl Dbucker ( Zeilsch . Elektrochm, 
1911, 17, 398—403. Compare Abstr., 1907, ii, 610 ; 1910, ii, 937 ; and 
this vol., ii, 362).— It would be possible to calculate the dissociation 
constant k % of the change HS0 4 ’ ^ H' +SO/' from measurements of 
the conductivity of sulphuric acid if the fraction of the acid dissociated 
according to the equation H 2 S0 4 = H' + 1ISO/ and the mobility of 
the HSO/ ion were known. Earlier writers have attempted to 
cdculate ^ by assuming values for these quantities; it appears, 
however, that ihe value assumed for the mobility of HS0 4 affects the 
result very little ; the degree of the first stage dissociation is the 
important factor. The writer has therefore studied sodium hydrogen 
sulphate. New measurements of the depression of freezing point and 
of the concentration of hydrogen ions by means of a concentration 
cell show, in good agreement with each other, that a 0’1 Absolution of 
sodium hydrogen sulphate contains 0 - 049 gram-mol. of H ion per 
litre. Combining these results with the migration and conductivity 
measurements of Noyes and Stewart (Abstr., 1910, ii, 937), the value 
of the mobility of the HSO/ ion at 25° is found to bo 39. The values 
of k., are then calculated from the conductivity of sodium hydrogen 
sulphate solutions on the assumptions (1) that the first stage dissocia- 
tion is complete, (2) that it is equal to that of sodium chloride, am 
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(3) that it is equal to that of sodium sulphate. The final COrifl j^, 
drawn is that the most probable value of is 0*017. Sulphuric al°5 
of less than 0*041A strength contains the ions H80 4 ' and SO " w 
other ions are formed in stronger solutions. The first stage disgL* 
tions of sulphuric acid and of sodium hydrogen sulphate are almost 
the same as those of hydrochloric acid and of sodium chloride. * 

T.E. 


Conductivity of Aqueous Solutions of Sodium Chloride 
Hydrochloric Acid, and their Mixtures. William C, Bray 

Franklin L. Hunt (J. Amer . Chm, Soc ., 1911, 33, 781 — 795). 

work was undertaken in order to study, for two gaits of widely 
different conductivities, the validity of the method of calculating the 
specific conductivity of mixtures of salts with a common ion which is 
based on the principle that the degree of ionisation of each salt in 
such a mixture is equal to that which it has when present alone in a 
solution of the same total ion concentration (compare Mackay, this 
voh, ii, 366). 

The conductivity has been determined at 25° of 0*001 — O^A-solutiong 
of sodium chloride and of hydrochloric acid, and of mixtures of these 
substances in which the concentrations were varied systematically. 
The specific conductivities of the mixtures were calculated by the rule 
to which reference has already been made. It is shown that large 
variations in the degrees of ionisation produce scarcely any change 
in the calculated specific conductivities, provided that the conductance 
of each ion is assumed to depend on the total equivalent ion 
concentration. 

The specific conductivities calculated in this way were in all cases 
greater than the values obtained experimentally. The difference is 
about 1 -6% of the actual specific conductivity when the concentration 
of each substance is 0*1 N in the mixture, and is less at lower concen- 
trations. It is suggested that the conductance of- an ion may depend 
on its actual concentration rather than on the total ion concentration, 
and it is shown that a satisfactory agreement can be obtained between 
the measured and calculated values by assuming that this is true for 
the hydrogen ion, aDd that hydrochloric acid is ionised to about the 
same extent as potassium chloride. 

The ratio of the specific conductivities at 25° and 18° has been 
determined for 0*01 Apotassium chloride, O'OCA-bydrochloric acid, 
and for sodium chloride solutions of concentrations from 0*00 LV to 


OTA. The results for the potassium chloride and hydrochloric 
acid solutions agree with those recorded by D6guisne, but those for 
the sodium chloride solutions are about 0*15% higher. E. 0. 


Conductivity and Ionisation of Certain Salts at 18° and 25 
Franklin L. Hunt (/. Amer. Ghem. Soc,, 1911, 33, 7 95 — 803). It has 
been shown by Noyes (Abstr., 1908, ii, 348) that the empirica 
dilution law (Cy) n [C( 1 -y) = a constant, in which n has values varying 
between 1*4 and 1*6, holds closely for dilute aqueous solutions ot 
salts of different types over a wide range of temperature. In continu- 
ation of this work, the conductivity and ionisation at 18° and bo havo 
been determined of solutions of potassium and lead bromates, si ver 
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ltl d thallous sulphates, magnesium nitrate, lead chloride, and sulphuric 

^When the empirical dilution law holds over a definite range of 
concentration for some value Of n, the curve obtained on plotting 1/A 
gainst (CA) n ~\ wbere A is tbe equivalent conductivity, must be a 
5 traig bt line- The results of the experiments have been plotted in this 
„ a y, and the curves for each salt are found to be closely similar at 
18° aud 25°. By means of these curves, the value of n was chosen 
which gave the best straight line over any range of concentrations, 
probable values of at 18° and 25° were then calculated, and these 
agreed well with the final values except in the case of lead chloride. 

The degrees of ionisation of the uni-bivalent salts decrease in the 
s&me order as the values of n increase. The value of n is high for 
juad chloride, and this salt is less ionised than the other salts. The 
values of the equivalent conductivity and the percentage ionisation of 
the salts are given at various concentrations. The degree of ionisation 
of each salt at 25° is rather less than at 18°, but the difference 
decreases with decreasing concentration, and is almost negligible for 
very dilute solutions. The degree of ionisation is almost the same for 
magnesium nitrate and chloride, and for potassium bromate and 
nitrate. It is slightly le6s for barium bromate than for barium nitrate, 
and for thallous sulphate than for silver sulphate. Thallous and 
silver sulphates are somewhat less ionised than lead nitrate, and these 
salts are all much less ionised than most other uni-bivalent salts. 
Lead and cadmium chlorides are still less ionised. The silver, thallous. 
lead, and cadmium salts evidently occupy a position intermediate 
between typical strong electrolytes and weak electrolytes, such as 
mercuric chloride. . E. G. 

Conductivity and Dissociation of Organic Acids in 
Aqueous Solution between 0° and 35°. E. E. Wightman and 
Hakry C. Jones (Amer. Chem. 1911, 40, 56 — 112). — In continua- 
tion oE the work of White and Jones (Abstr., 1910, ii, 821) the 
electrical conductivity and dissociation of a further number of 
organic acids have been determined from 0° to 35°. The conclusions 
drawn from the earlier work are confirmed, and in addition it is 
shown that for weak acids which are not hydrated the temperature- 
coetbcients of conductivity increase rapidly with dilution and decrease 
rapidly with rise in temperature. AVhen the acids are hydrated, the 
temperature-coefficients of conductivity are larger, and are less affected 
by dilution and alteration of temperature. Organic acids with the 
largest dissociation constants have also the largest temperature- 
cooiKcients of conductivity. The strong organic acids (for example, 
benzenosulphonic acid) do not obey the Ostwald dilution law. 

The acids which have been investigated consist mainly of substituted 
fatty acids and substituted benzoic acids. The experimental data are 
quoted in detail. G. S. 

Electrical Conductivities of Solutions in Acetic and 
Prppionic Acids. Al. N. Sachanoff (J. Russ. Phys. Chem. See., 
1911, 43, 526—534. Compare Abstr., 1910, ii, 1027 ; this vol., 
fij 247). — The author has measured the molecular conductivities at 
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25° of solutions of variouB dilutions of aniUno, dimethyl,,;^ 
pyridine, quinoline, dimethylpyrone, water, acetanilide, lithium ai j 
zinc bromides, and calcium and sure : iodides in «etic ae.d (di elwtric 
constant, 6'46) (compare Patten, Abatr., 1903, u, 57) , and of at®,, 
pyridine, quinoline, and lithium bromide in propionic acid (diet 
const. 3-15). Solutions of the organic acids, even of tnchlon,. 0 , 
tribromo-acetic acids in acetic or propionic acids, exhibit ®> 

conductivity conductivities found for solutions of aniline, dimethyl, 
aniline and quinoline in acetic acid agree with those given by Patten 
(toe. cil.), Who, however, gives a higher value for pyridine solutions 
than ia found by the author ; the pyridine used by the latter boiled 
within 0-7°, and that used by Patten withm 3 . 

With the majority of the solutions examined, the conductivity dots 
not change with lapse of time. Although in solutions of aniline in 
acetic acid acetanilide and water (which are found to conduct but 
slightly) arc gradually formed, yet this reaction is so slow at 25" 
that some days are necessary for the conductivity to fall by a few 
cent ■ this result confirms MeDSchutkm s observations on the 
velocity of formation of acetanilide (Abstr., 1882, 1084). Ml 
slower should bo the reaction between aniline and propionic add, 
but here another change, accompanied by increase of the conductivity, 
takes place, and the same is the case with solutions of quinoline (but 
not of pyridine) in propionic acid ; all these changes are, however, slow, 
Alt the solutions in acetic and propionic acids examined shew 
diminution of conductivity on dilution ; this is very _ marked with the 
more concentrated solutions, and gradually becomes less and less so u 
the dilution increases. • 

The probable cause of these anomalies is the formation o compel 
conducting compounds (compare Steele, McIntosh, and Arckiha , 
ZM,. physikal. Clttm., 1906, 55, 183) and this is confirms by to 
observation that acetic acid favours the formation of complex coo., 
pounds in a high degree ; indeed, many salts undergo po ymensa ho 
hi this solvent 8 If the formula of the complex compound capable 0 
electrolytic dissociation is mA.pB (where A and ii represent a mol. of 
the solute aid solvent respectively), then the function K (A brng 
the specific conductivity, and V the dilution) should increase with dll ■ 
tionhke the molecular conductivity (KV) of aqueous solutiona fe 
many solutions in acetic acid, this function will so that the 

formula! of the complexes will be: 3 C 3 H 5 N,pCH s CO.H , 

SZnBrovyCHj’COjH, 

etc. ; v remains undetermined, but is probably greater than unity. 

For solutions of dimethylpyroue, lithium brom.de, and I- 
iodide in acetic acid, the function A l - already . c0 ^ ; 

dilution, the complexes being therefore. wC 7 H 8 0 2 ,ptu 3 ^ 

2 Solutions^ propionic acid exhibit considerably more 

tion of the molecular conductivity on dilution than Those . t 

„ than m is greater than 3 ; but the determination oi tne ' , 

necessary for the function K7 m toincreaso with dilution 

this case, aq the theory developed by Steele, McIntosh, and Aren. 
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; s applicable solely to relatively dilute solutions, whilst only the more 
concentrated solutions in propionic acid exhibit conductivity. This 
theory finds confirmation in the change in the conductivity of acetic 
and propionic acid solutions with change of temperature (compare 
following abstract). 

The dielectric constant of propionic acid is very small, being less 
than that of either chloroform (4-95) or ether (4 37), but, in spite 
of this, concentrated solutions of aniline, pyridine, or lithium bromide 
in this acid are conducting ; in isoamyl acetate (diel. const. 479), 
lithium bromide shows very slight conductivity, whilst solutions in 
dimethylaniline are insulators (Patten, loc. at.). On the other hand, 
amylamine (dielect, const. 4'5) approaches propionic acid in the 
conductivity of its solutions (compare Kahlenberg and Kuhoff, Abstr., 
1903, ii, 484), anl1 in the rapidity with which the molecular conductivity 
falls on dilution. 

The dielectric constant of ethyl benzoate (8-62) is almost equal to 
that of acetic acid ; yet a solution of lithium bromide in the latter 
conducts some hundreds of times as well as one of equal dilution 
in the former solvent ; solutions of calcium and ziuc iodides in these 
two solvents show similar relations. The conductivities of organic 
bases and of potassium acetate in acetic acid are so high that, 
in concentrated solutions, they exceed the conductivity of acetic 
acid in water. Like propiouic acid, acetic acid gives solutions 
approximating in conductivity to those in primary amines with 
similar dielectric constants, e.g., aniline and ethylamine (compare Shinn, 
Abstr., 1907, ii, 926). 

These results coufirm the inapplicability of the Nernst-Thomson 
law to solvents with low dielectric constants,, and indicate that the 
principal factor governing their dissociating power is their chemical 
nature. T. H. P. 


Abnormal Conductivity Changes. An. N. Sachanokf ( J . Kuss . 
l’hyt.Cliem.Soc., 1911,43,534 — 546). — The authoring further examined 
solutions in acetic and propionic acids (see preceding abstract) in order 
to test the sufficiency of Steele, McIntosh and Archibald's theory 
(Zeilsck physikal. Ghem., 1906, 55, 179; Abstr., 1907, ii, 840) to 
account for the anomalous changes in the conductivity of such 
solutions. 

The results show that at 100° the number of molecules of the 
solute im) entering into the composition of the complex molecule is 
less than at 25°, this being the cause of the characteristic difference 
between the molecular conductivity curves at 100° aDd at 25°. The 
molecular conductivity at 100° changes less by far than that at 25° 
on dilution ; the relative change of conductivity from 25° to 160° is 
different for solutions of different concentrations. 

At 25° the complex compounds conducting the current in acetic 
acid solutions will be of the form : 3C 5 H 6 N,pC o H 4 0„ ; 

3C 6 H S -NH., P 0 2 H 4 0 2 ,‘ 

etc., whilst at 100° the value of m is diminished to two : 


2C 6 H 5 -NH s ,pC a H 4 0 2 . 


2C 5 H„N,pC 2 H 4 0 2 ; 


T. H. P. 
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Influence of Alkyl Substituents on the Electrical 
duotivity of Malonic Aoid. William B. Msldrum ij a ' 
Ghtm., 1911, 15, 474—488. Compare Walker, Trans., 1892 
696). — The conductivity of 18 mono- and di-alkyl substituted m\ ■ 
acids was determined, and the monobasic dissociation constants ^ 
calculated by Ostwald’s formula. These results combined with fchos ^ " 
Walden (1891) enable the following conclusions to be drawn 
introduction of one alkyl group into malonic acid decreases h 
dissociation, this influence being greatest for the methyl and least f * 
the ethyl group. n-Propyl and n-butyl produce an intermediate eff ? 
The tmlkyl malonic acids are usually more dissociated than tl 
corresponding normal compounds. The isobutyl group has • ? 
abnormal influence, lowering the constant considerably when alone ay 
raising it when in conjunction with other groups. 

The introduction of a second alkyl group into a monoalkyliualoni 
acid is accompanied by an increase in the dissociation above that of 
malonic acid, except in the case of two methyl groups. 

It is suggested that one alkyl group diminishes the reinforce 
influence of the carboxyl groups on each other, whereas a second alkv1 
group serves to bring the two carboxyls into close proximity again 

K J. 0. 

Conductibility Accompanying Chemical Reactions. G. 
Reboul (Compt. rend., 1911, 152, 1660— 1661).— The reactions ex- 
amined were allowed to proceed in such a way that there was tut 
little surface disturbance and only slight rise in temperature. For 
this purpose, chlorine diluted by an inert gas was passed over sodium, 
antimony, copper amalgam, etc. In no instance was there a marked 
production of ions. VV. 0, \Y, 

Electrical Induction in Chemical Reactions. L. G. Winstox 
(Amer. Chem. J., 1911, 45, 547 — 553). — A discussion is given of the 
mechanism of chemical reactions based on the conception of electro- 
static induction, the rearrangement of the atoms being compared with 
the distribution of positive and negative electricity in a neutral body 
by induction. The conditions best suited for induction are found in 
organic chemistry, and the hypothesis is applied to the explanation of 
the formation of homologous compounds by the substitution of a 
radicle for a hydrogen atom, and to tho elucidation of tautomeric 
changes, the formation of polymertdes, and the function of a catalyst. 

E.G. 

Elimination of Liquid Potentials in Measurements of 
Electrode Potentials. Niels Bjerrum [and, in part, (M.) 
J, Bjerrum] (Zeitsch. Elektrochem ., 1911, 17, 389— 393).— Liquid 
potentials may be calculated with greater accuracy by Hendersons 
theory than by that of Planck (this vol., ii, 182). The former 
theory indicates that when a solution of potassium chloride is used to 
separate two dilute solutions, the liquid potential is the sum of two 
parts, one of which is due to the unequal mobilities of potassium and 
chlorine ions, and the other to the unequal mobilities of the anions 
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,nd cations of the dilute solutions. The latter portion is almost twice 
s great with a half-saturated solution of potassium chloride as it is 
ffith a saturated solution, whereas the first portion is approximately 
the same. By making two measurements with the two solutions of 
potassium chloride and extrapolating, the variable potential may be 
eliminated ; the constant part must be calculated. In examples given 
it varies from —0*18 to + 0'72 millivolt. A solution of ammonium 
nitrate gives larger values for this constant potential, owing to the 
neater difference in the mobilities of the ions. These conclusions are 
'►[.firmed by a number of measurements. T. E. 

Self induction with the Semi-insulator in Relation to 
Concentration Cells. Charles M. van Deventer (Chem. Weekblad, 
1911, 8, 468—472. Compare van Deventer and van Lumrnel, Abstr., 
1908, ii, 12, 558). — A contribution to t.he authors theory of the 
:l leaking insulator.” A. J. W. 

Electrochemistry of Hydronitric Acid [Azoimide] and its 
Salts. I. Corrosion of Some Metals in Sodium Trinitride 
Solution.. J. W. Turbkntine (/. Amr. Chem. Soc 1911, 33, 
303—828). — A study has been undertaken of the electrochemical 
behaviour of azoimide and its salts (the trinitrides) with special 
reference to the relation of the ion to other ions. In the present 
paper, an account is given of the electrochemical corrosion of 
magnesium, aluminium, zinc, iron, nickel, tin, lead, cadmium, copper, 
jnd silver in sodium azoimide solution. The experiments were made 
with each metal in both unstirred and stirred solution. The electro- 
lytic bath was a 2% solution of sodium azoimide, and the cathodes 
usually consisted of platinum wires. The anodes were weighed before 
the experiment, and after they had been subjected to corrosion were 
cleaned, dried, and again weighed. 

i In the case of magnesium, the results show that the electrochemical 
equivalent of this metal is twice as great as would be expected in 
accordance with Faraday’s law. Aluminium, zinc, and cadmium also 
►give anode efficiencies of considerably more than 100%. In order 
to explain these phenomena, it is suggested that the metals dissolve 
electrochemically at a valency lower than that usually assigned 
to them with formation of compounds which are readily oxidised. 
This hypothesis is supported by the fact that reduction products of 
the Nz ion, such as ammonia, hydrazine, and nitrogen, are found in 
the region of the anode, the presence of which indicates that some 
reducing agent is formed at the anode. As an example of the change 
which occurs, reference may bo made to the behaviour of magnesium. 
It is supposed that magnesioua azoimide, MgN 3 , is formed at the anode, 
and that this causes the reduction of the azoimide ion with formation of 
ammonia, hydrazine, and nitrogen in accordance with the equation : 
8MgN 3 + 10H 2 O = 3MgN 6 + 5Mg(OH) 2 + 2NH S + N 2 H 4 + N,. 

Nickel and lead become passive in unstirred solutions, whilst 
aluminium, iron, nickel, tin, lead, and silver become passive, or nearly 
so > in stirred solutions. E. G. 

VOL. 0. ii. 
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An Electrical Tungsten-resistance Oven for rjh 
Purposes. Franz Fischer and Erich Tied® (fj er 
1717 — 1720). — The oven is very similar in principle to that rl ’ 
by Pring and Hutton (Trans., 1906, 89, 1691) and Greenwood S' 11 * 1 
1908, 93, 1483), except that the resistance of carbon or itij- l ' UK " 
replaced by a tube formed from compressed tungsten, the um' 11111 
of the centre of the tube being cut away to form a hollow for l ]P rt 
a magnesia crucible. Surrounding the resistance is a glass"* ] k 
connected with a Gaede mercury pump, and kept cool by a con ,® ™ e ' 
stream of cold water flowing over it. muo ® 

With the above apparatus, 1-5 grams of tin could be distilled i 
minutes, the tungsten tube being heated to near its yai )C | t ’ ' 
temperature. The tin collected partly on the edge of the A" 8 '".® 
crucible, and partly as a black mirror on the cool surface of the I** 1 
globe. % 

Researches on Magnetism. III. Para- and Dia-magnetie 
at Very Low Temperatures. H. Kameklingh Onnes and Alk^ 
Perrier ( Proc . K . Akad. Wetensch. Amsterdam, 1911, 14, 115—122] 
Measurements of the magnetic susceptibility of gadolinium sulphate 
ferrous sulphate, dysprosium oxide, and electrolytic bismuth, have been 
made at temperatures ranging from room temperature down to 14°al}c 
In the case of gadolinium sulphate, the product of specific susceptibility 
and absolute temperature is constant down to 17° abs. in accordance 
with Curie's law. A slight diminution in the value of the product i- 
found at 14° abs. 

For ferrous sulphate, Curie’s law is satisfied down to 64° abs,, but ut 
lower temperatures, deviations are found which increase in magnitude 
as the temperature falls. Iu the case of dysprosium oxide, the 
temperature susceptibility product begins to exhibit divergences at 
170° abs., and at liquid hydrogen temperatures the susceptibility is 
only about half what it should be according to Curie’s law. Between 
20° and 14° abs. the susceptibility varies inversely as the square- 
root of the absolute temperature, which relationship was also found for 
liquid oxygen at temperatures between 90° and 63° abs. It is probable 
therefore that this behaviour is characteristic of all substances for a 
certain temperature range. 

The data for bismuth show that the Imear relationship between the 
susceptibility and the temperature, which has been found at higher 
temperatures, ceases to be valid at very low temperatures. At liquid 
hydrogen temperatures the susceptibility is nearly independent of the 
temperature. H, M. D, 

Rationality of the Proportions of the Molecular Magnetic 
Moments and the Magneton. Pierre Weiss (Arch. Sci. }>hys . mi, 
1911, [iv], 31, 401 — 438). — By application of Langevin's kinetic 
theory of dia- and para -magnetism to the magnetisation data for pars 
and ferro-magnetic solids and for dissolved para- magnetic substances 
it is found that the magnetic moment of an element varies in such a 
way that the several values can be represented by simple ratios. For 
different elements, the maguetic moments ore also related in a simple 
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pner, and these facts lead the author to put forward the hypothesis 
tbit magnetisation is of atomic character. The indivisible elementary 
magnetic unit is termed a magneton. This is supposed to be a con- 
stituent of the atoms of all elements. The elements, for which 
available magnetisation data indicate the validity of the magneton 
hypothesis, are iron, nickel, cobalt, chromium, manganese, vanadium, 
copper, mercury, uranium, and the metals of the rare earths. From 
observations on the magnetisation of iron and nickel at the tempera- 
ture of liquid hydrogen and Perrin’s value for the number of atoms in 
a gj-am-atom of an element (68’5 x 10 ~ 22 ), the author calculates the 
moment of the elementary magneton to be 16'4 x 10 -22 . 

H. M. D. 

Specific Heat of Different Gases and Vapours. R. Tiiibaut 
( jw/t. Physik, 1911, [iv], 35, 347 — 377). — The sound-wave method of 
determining k^Cp/V v described by Behn and Geiger (Abstr., 1908, 
ii 99) has been used to determine the specific heat of carbon dioxide, 
hydrogen sulphide, sulphur dioxide, carbon disulphide, and ethyl ether 
a t room temperature. Measurements of the heat capacity of the 
vapours of benzene, methyl alcohol, ethyl alcohol, and chloroform at 
about 350° have also been made by the differential calorimetric method 
described by Nernst (Zeitsch. Elektrochem. } 1910, 10, 96). 

The sound-wave method is unsuitable in the case of gases or 
vapours for which (J v is very large. At high temperatures, C p 
increases as the number of atoms iu the molecule increases, and for 
gases which contain the same number of atoms in the molecule it 
iticreases with the molecular weight. With rise of temperature, G v 
increases more quickly as the ratio of the number- of atoms iu the 
molecule to the molecular weight increases. Carbon dioxide and 
sulphur dioxide have approximately the same molecular heat ; this is 
also the case for water and hydrogen sulphide, but there is a consider- 
able difference between the values for carbon dioxide and carbon 
disulphide. In the case of carbon dioxide, sulphur dioxide, and 
hydrogen sulphide, the specific heat ratio differs appreciably according 
to whether the measurement is made at a pressure of 1 or J atmosphere. 

H. M. D. 

Transition Temperatures of Sodium Chromate as Con- 
venient Fixed Points in Thermometry. Theodore W. Richards 
and George Leslie Kelley (/. Amer. Chem. Soc., 191 1, 33, S47 — 863). 
— In earlier papers (Richards and Churchill, Abstr., 1898, ii, 555; 1899, 
ii, 354 ; Richards and Wells, Abstr., 1903, ii, 411 ; 1906, ii, 727 ; and 
Richards and Wrede, Abstr., 1908, ii, 16), it has been shown that the 
transition temperatures of certain crystallised salts, such as sodium 
sulphate, sodium bromide, and manganous chloride, can be so easily 
observed and constantly maintained as to form convenient fixed points 
in thermometry. 

Sodium chromate has now been studied from this point of view and 
is regarded as of particular value, since it has three transition 
temperatures in the neighbourhood of 20°, a temperature at which 
thermometers frequently need to be verified. 


47—2 
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Pure sodium chromate can be prepared by treating pu re 
Used sodium dichromate with rather less than the calculated 
of sodium carbonate and completing the neutralisation by 


Crystal. 
9 entity 


ui Buuium mjuauc »uu wuipicuiug uuo ueumnusauun Qy Qlean- 

sodium hydroxide solution with the aid of phenolphthalein. S ^ 
The existence of the three hydrates, Na 2 CrO 4 ,10H 2 O; 
Na 2 Cr0 4 .6H 2 0, 

and Na 2 Cr0 4 ,4H 2 0, has been conhrmed. The points at which e tch 
these hydrates is converted into each of the other two can k 
accurately determined. The addition of heteromorphous snbsta 6 
lowers the transition temperatures as usual. Successive addition' ^ 
sodium sulphate (which yields an isoniorphous decahydrate) cau° 
successive elevations of the transition temperature of the" decahydrat* * 
hexahydrate which are roughly proportional to the amounts added 
In some cases an elevation of about 4° was observed. The transitio 
temperatures, on the international hydrogen scale, are approxima* i 
as follows: decahydrate-hexahydrate, 19 ‘5 25°; decahydrate-tetr 
hydrate, 19-987°; hexahydrate-tetrahydrate, 25*90°. * E G ^ 


Fusibility Curves of Gaseous Mixtures : Systems Formed by 
Carbon Dioxide and Hydrogen Sulphide with Methyl Alcohol 
and Methyl Ether. Georges Baume and F. Louis Perrot (Comm 
rend., 1911, 152, 1763—1765. Compare Abstr., 1909. ii, 545 ; 19K) 
ii, 825 ; this vol., i, 414).— The fusibility curves of carbon dioxide 
with methyl ether or methyl alcohol, and of the latter with hydrogen 
sulphide show no maxima. That of the system methyl ether-hydrogen 
sulphide has a distinct maximum at - 148-5° corresponding with the 
compound OMe 2 ,H 2 S. The curves are reproduced in the original paper, 
which also contains a diagram of the apparatus employed. 

W, 0. W, 


Influence of Pressure on the Melting Points of Certain 
Metals. John Johnston and L. H. Adams (Amer. J. Sci., 1911, [iv], 
31, 501 — 517). — An apparatus is described by means of whicli 
chemical and physical changes can be investigated at temperatures up 
to 400° and under pres.-ures up to 2000 atmospheres. This apparatus 
has been used to determine the influence of pressure on the melting 
point of tin, bismuth, lead, and cadmium. Up to 2000 atmospheres, 
the melting point varies with the pressure according to a linear 
equation. The rise of temperature per atmosphere was found to be 
as follows: tin 0003275°, cadmium 0-006288°, lead 0 008026°. In 
the case of bismuth the melting point falls to t he extent of 0 003548° 
per atmosphere. The measured changes of the melting point with 
pressure are shown to be in satisfactory agreement with the values 
calculated from the respective latent heats of fusion and the volume 
changes which occur on melting. The melting points at atmospheric 
pressure were determined both with copper-constantan and platinum- 
platinum rhodium couples, and found to be : tin 23 10°, bismuth 
270*7°, cadmium 320*4°, and lead 326*7°. These temperatures refer to 
a scale obtained by measurements of the boiling points of naphthalene 
and benzophenone and the melting point of zinc. H. II. D. 
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Determination of Melting Points of Crystalline Liquids 
jl Stoltzenbebq {Zmtseh. phynkal. Chem., 1911, T7, 73-74).— Into the 
Melting-point tube a glass rod, bent horizontally at the upper end is 
inserted, and in the capillary layer thus formed between rod and tube 
melting points of crystalline liquids can be observed very sharply' 
Further, in such a tube alterations in the height of the meniscus 
connected with transitions from one phase to another can readily be 
observed. G. S. 

Molecular Complexity of Salta in Phenol. Curt B, Hast u kg 
tfoilsch. physikal. Client., 1911, 77, 82 — 90). — The molecular weights 
0 f sodium acetate, aniline and dirnethylamine hydrochlorides, tetra- 
methylammonium iodide and the potassium and rubidium salts of 
oximinodiketohydrindene (a weak acid) in phenol have been determined 
by the cryoBcopic method in different dilutions. The salts of the two 
weak acids show an abnormally great molecular depression in Nj 10- 
solution, which cannot be due to electrolytic dissociation, as in the 
same dilution the i value for tetraraethylammonium iodide is nearly 
unity. The results are ascribed to “ phe nolysis ” of the salts, 
analogous to hydrolysis. The curve obtained for the two salts of 
oximinodiketohydrindene by plotting i values as ordinates against 
dilutions as absciss® show distinct minima, a result which is ascribed 
to association between solute and solvent with a consequent diminu- 
tion of “free” solvent, which is of importance in concentrated 
solution. G. S. 

Method for Determining Heat of Evaporation as Applied to 
Water. Theodore W. Richards and J. Howard M athews (/. Amer. 
Chm. Soc 1911, 33, 863 — 888). — The recorded values of heats of 
vaporisation of various liquids are very discordant, owing partly to 
the use of impure materials and partly to the employment of faulty 
methods. A satisfactory method lias now been devised, and is fully 
described. A modification of Kahlenberg’s form of Berthelot’s 
apparatus is employed in conjunction with the adiabatic method of 
calorimetry (Abstr., 1905, ii, 677 ; 1907, ii, 604; 1908, ii, 806; 1910, 
ii, 391, 930) and the use of a Dewar vessel as vaporiser. 

It has been found that a serious error, amounting to about 0*1% of 
the total per minute, is caused by premature condensation in the 
narrow zone between the vaporiser and the condenser. This error 
was reduced as far as possible by modifications in the apparatus, and 
was finally eliminated by conducting experiments at different rates 
and extrapolating the results to a hypothetical instantaneous experi- 
ment in which the disturbing effect may be regarded as zero. 

The heat of vaporisation of a gram of water was found to be 
538*9 Cal.^ or 2*251 kilojoules per gram. A gram-molecule there- 
fore requires 9*707 Cal. a . or 40*54 kilojoules when the vaporisation is 
carried out at 100° (O = 16*000, 1 Cal. 2r = 4*177 kilojoules). This 
result compares satisfactorily with those of previous investigators, 
and proves that the method is trustworthy and suitable for general use. 

The method has been applied to other liquids, and has given 
concordant results. E. G. 
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The Specific Gravities of the Elements Considered 
their Relation to the Periodic System. Arthur j 


(/. Amer. Ckem. Sec., 1911, 33, 1006 — 1 027). -The 
between atomic weights, densities, specific volumes, atomic vo) ^ 
and position numbers in the periods are discussed, and the 
forward that the position number is the fundamental property 
element, the density, valence, and all properties dependent on ^ 
being functions of the position number. A slightly modified nrran^ 
meat of the periodic system is suggested in the second part, of ^ 


paper. 


H. If. D. 


th© 


Relation of Vapour Pressure to Specific Gravity in $} n 
Liquid Mixtures. Antony G. Doroschbwsky ( J . Russ. Pkm 
Soc 1911, 43, 656 — 670). — In discussing the relation of the vapiT'. 
pressure (/*) of a mixture of two liquids to the specific gravity f!* 
author compares the deviation dP of the actual vapour pressure f- 6 
the value calculated according to a straight line L w ,! 
corresponding deviation (contraction) dV for the volume of th 
mixture. It is known (Young, Trans., 1902, 768 j Kuenen, l, Tbeo/ 
der Verdampfung und Verflussigung,” 1906, 137) that, for fiqj® 
which have a straight line vapour pressure curve, the contraction (aj 
the heat effect of mixing) is very small, so that when d/'lfj 
dT approaches 0 ; as the contraction was determined at an appreciably 
lower temperature than the vapour pressure, it may be that at 
identical temperatures, when dP = 0, dV also =0. 

Kuenen regards mixtures of methyl and ethyl alcohols as having a 
rectilinear vapour pressure curve, but calculation by means of Hay. 
wood's results (Abstr., 1900, ii, 64) shows that the straight line value 
is greater than the experimental by an amount almost constant for all 
solutions, namely, 29 mm. 

Consideration of the somewhat insufficient data available points to 
the conclusion that when dP is zero, dV is zero, and whendP is 
constant, dl r is also constant. Further, a maximum or minimum value 
of dP corresponds with a maximum or minimum value of dY. 

The mixtures showing the most regular relations between dP and 
dV are those of ethyl alcohol and water, probably owing to th fact 
that they have been more completely and accurately studied than 
others. 

The connexion between dP and dV is manifested in a general way, 
but there are certain peculiarities of dP for which no peculiarities of 
dr exist. Thus, in cases where a maximum of vapour piessure is not 
very well defined, for example, in mixtures of ethyl alcohol and water, 
the contraction curve shows no peculiarity at a corresponding point, 

The conclusion is drawn that a maximum vapour pressure indicates 
a special molecular process in the solution. T. H. P. 


The Weight of a Falling Drop and the Laws of Tate. VII. 
The Drop Weights of Some of the Lower Esters and the 
Surface Tensions and Molecular Weights Calculated from 
Them. J. Livingston R. Morgan and Frederick W. Schwake 
(J. Amer. Chem. Soc., 1911, 33, 1041—1060. Compare Abstr, 1908, 
ii, 356, 668 > this vol., ii, 372, 584, 585).— The drop weight method of 
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, rID ining surface tension has been applied to various esters of the 
l wer fatty acids with a view of comparing the results with those 
btained by the method of capillary rise. In general, the agreement 
? jte satisfactory, but deviations are found in the use of methyl 
f rmate. am yl formate, and ethyl acetate. 

When the equation w(M/dy =k B {t c -t- 6) is applied to the drop 
eJffht data with the object of finding a value of t c which is independent 
of the temperature of observation t, using, in all cases, the value of 
j found for benzene (t e ~ 288*5°), it is found that methyl acetate, 
ethyl acetate, propyl acetate, methyl butyrate, methyl wobutyrate, 
methyl propionate, ethyl propionate, and amyl formate have a normal 
molecular weight. Only in the case of methyl acetate does the 
calculated t c agree with the observed critical temperature, the 
calculated values being higher in all the others except methyl, ethyl, 
and propyl formates. In these three cases, rise of temperature appears 
to cause some change to take place which can be removed by sudden 
cooling, but persists when the cooling is effected slowly, leading to a 
liitrher drop weight than that found for the unheated liquid. 

6 H. M. D. 

The Weight of a Falling Drop and the Laws of Tate. VIII. 
The Relationship Existing between the Weight of the Drop, 
the Diameter of the Tip from which it Falls, and the Surface 
Tension of the Liquid. J. Livingston R. Morgan and Jessie 
Y. Oann (/. Amer. Chevi. Soc f 1911, 33, 1060—1071. Compare 
preceding abstract).— The weights of falling drops of benzene, 
quinoline, pyridine, ethyl ether, and carbon tetrachloride have been 
determined at 27‘8°, using sixteen different tips varying Id diameter 
from 3'05 to 7’86 mm. In the case of the smaller and larger tips, the 
drop formation is abnormal, and values are obtained for the drop weights 
which are too large. All liquids are found to give satisfactory results 
with a tip of 4'5 mm. diameter, and if liquids, like carbon tetrachloride, 
which have a very small surface tension and large density are 
excluded, equally good results are obtained by the use of tips with 
diameters between 4 '5 and 5 ’5 mm. The general conclusion which 
the authors draw from these measurements is that the weight of 
a falling drop is rigidly proportional to the diameter of the tip 
from which it falls, if the drop formation is not visibly abnormal. 

H. M. D. 

The Compression of Liquids at High Pressures. (Hon.) 
Charles A. Parsons and S. S. Cook (Proc. Roy. Soc 1911, A, 85, 
332— 348).— The compressibility of water, ethyl ether, paraffin, and 
graphite has been measured by means of an apparatus in which the 
pressure could be raised to more than 6000 atmospheres. This apparatus 
consisted of a gun steel mould, placed under a heavy hydraulic press, 
water being supplied to the upper side of the ram by a three-throw 
hydraulic pump driven by an electric motor. The pressure on the 
ram was recorded by a Bourdon gauge, and the depression of 
the liquid in the mould was measured by a pair of multiplying 
callipers. 
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The following isothermal coefficients of compressibility v 
for pressures of 1, 2000, and 4500 atmospheres p-ni-UIVg 
water (4°) 50, 25, and 22 5 xHH; ethyl ether (35 ) 165, 42 5, N 
18 x 1<H ; paraffin oil (34°) 87, 34, and 17 x 10 . 

Measurements of the cooling effect produced by adiabatic expansion 
were also made, anil from these the authors calculate the magnit^ of 
the internal pressure. For water this is 2150 atmospheres, for ethyl 
ether 2440, and for paraffin 2920. .... 

The experiments with Atchison and Ceylon graphite indicate that 
this does not behave as a fluid under high pressures, but that it attains 
a greater degree of consolidation as the pressure increases, gj 
immersing the graphite in water, its built compressibility was found 
to be about 6'5 x 10-* in atmospheric units. H. M. D, 


The Adsorption of Some Substances by Starches, Hons 
Lloyd (J. Amer. Chtrn . Soc., 1911, 33,1213—1226). The adsorption 
of hydrogen chloride, sodium chloride, and sodium hydroxide from 
aqueous solution by cassava, arrowroot, potato, rice, and maize starch 
granules has been investigated. The rapidity with which equilibrium 
is attained indicates that the effect is one of adsorption. With 50 
grams of starch and 100 c.c. of solution, five minutes’ stirring w u 
found to suffice for the completion of adsorption. The influence ol 
temperature is very small, and on this account the experiments could 
be carried out at room temperature. 

The adsorption of the three electrolytes varies with the different 
starches, but not nearly so much as might be expected, considering 
the great differences in the sice of the granules. Sodium hydroxide 
is adsorbed to a much greater extent than either hydrogen or sodium 
chloride. In the case of hydrogen chloride, adsorption takes pin* 
in accordance with the exponential adsorption formula up to a con- 
centration of 0'4A. Within this range divergent results were, how- 
ever, obtained wbeu maize starch granules were employed. 

U. il. u. 


The Dissociation Equilibrium S 8 — 4S 2 O. J. Surrose and 
IL von Wartenbekg (Zaitsck. physihid, Chem^ 1911, 77, oo l4), 
When heat is conveyed between two surfaces at different temperatures 
through a dissociating gas, the thermal conductivity should be moil 
higher than for a non-dissociating gas, since, in the former case, 
dissociation is taking place at the hot wall an 1 r^combinaUon at h 
cold wall, and therefore an extra transport ol heat due to the heat 
dissociation occurs. The authors have used this principle m order to 
settle the question whether any intermediate stages (for "P' A 
occur in the dissociation S s -> 4S 2 . As a matter of fact the cum 
obtained by plotting the thermal conductivity as ordinate 
the temperatures as abscisse shows one pronounced maximum o J, 
and this at first sight appears to show that only the “ 

S. are present. This is opposed to the results of Premier 
(compare Ab.tr., 1910, ii, 118), and the authors point » » 

curve there is a rapid alteration id the »Wd Tj 

temperature, so that the different maxima which might be an P 
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f t he various stages of the dissociation have coalesced to a single 
maximum. Bearing in mind this limitation, the measurement of the 
thermal conductivity is a useful method for determining the condition 
0 f a dissociating gas, G 


Measurement of Surface Tension by the Method of Capillary 
Rise. Jules E. VERSCHAFFELTand (Milo.) L. van der Noot (Bull, Acad, 
roy. Bdg- 1911 , 5, 383 394).— It is shown that the variation of the 
c£L pillary rise and the form of the capillary surface with the radius of 
the tube is such that it may be represented in each case by a single 
curve applicable to all liquids. For this purpose the curves must be 
plotted on a scale which is proportional to l /a, or beiug the capillary 
constant of the liquid. 

Measurements of the capillary rise of water, benzene, ethyl ether, 
and carbon disulphide have been made in tubes of radius varying 
from 0'094 to 1*56 mm., and the data are shown to be in agreement 
with the above deduction. A similar result is found in respect of the 
form of the capillary meniscus for the same liquids. H. M. D. 


Relation of Osmotic Pressure to Temperature. V. The 
Measurements. Harmon N. Morse, William W. Holland, E. G. 
Hies, C. N. Myeeb, W. M. Clark, and E. E. Gill ( Amer . Ckm. J. t 
1911, 45, 554—603. Compare this vol., ii, 191, 375, 473).— An 
account is given of a series of determinations of the osmotic pressure 
of solutions of sucrose of 0*1, 0*2 t 0*3, 0*4, and 0'5 weight normal 
concentration at 0°, 5°, 10°, 15°, 20°, and 25°. 

In four of the determinations, membranes of nickel ferrocyanide 
were used instead of those of copper ferrocyanide, and behaved in a 
satisfactory manner. 

The rotatory power of the solutions remained constant in all the 
experiments recorded, and it is therefore evident that none of them 
were vitiated by leakage through the membranes, and that no inver- 
sion of the sucrose occurred in the cells. In one experiment, a cell 
maintained the concentration of the solution and the consequent 
osmotic pressure for more than eight weeks. This demonstrates the 
durability of the membranes, and shows that it is not necessary to 
stir the solutions. It also proves that osmotically active membranes 
may be made truly semi-permeable. The temperature of the solutions 
did not usually fluctuate more than 0 01°, and in no case more 
than O’OS 0 . 

The ratio of osmotic pressure to gas pressure is constant for each 
concentration. This ratio in the 0‘01 A-solution was l - 082— WJ84 at 
5°, 10°, 15°, 20°, and 25°, but at 0° was 1T06, the osmotic pressure 
being higher at 0° than at 5°. It is pointed out in this connexion 
that at 0° the 0T W-solution is within less than 0‘2° of its f. p. 

The conclusion is drawn from these experiments that, if the 0T in- 
solation at 0° is excepted, the osmotio pressures of all solutions 
containing from 0‘1 to 1*0 gram-mol. of sucrose per litre of water obey 
JLaw between 0° and 25°. E. G. 
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Osmotic Phenomena in Non-conducting Media. p Al , t * 
(Cwnpt. rend., 1911, 152, 1766—1767. Compare this vol., jj 
A rubber membrane vulcanised with sulphur chloride i§ 3 , 
permeable towards a solution of sulphur in benzene, and i 0 « SeDl '' 
permeable towards substances dissolved in liquids capable of sw 
the material. If a porous vessel containinga solution of acetylcell 
in tetrachloroethane is surrounded with the same solvent, no t ri > f 
of liquid occurs in either direction. A substance such as bexaclT * 
ethane, which is soluble both in acetylcellulose and tetrachloroef) 
will traverse the dividing septum, however. These experiment^ 06 ’ 
quoted in support of the conception of colloids put forward ; ^ 
previous communication, and all semi-permeable membranes * 
considered to be composed of colloidal materials, their permeabili^ 
being proportional to the solubility of the dissolved substance in 
membrane. \y. q. ^ 

Osmotic Pressure of Colloids. III. Dialysis and Osmosis 
of Solutions of Dyes. Wilhelm Biltz and F. Pfenning (/.tiu ; 
physical. Ckem., 1911, 77, 91-116. Compare Abstr., 1910, ii, 22 
693).— The results of the dialysis experiments have ' already 
been published (compare this vol., ii, 375) ; for the conductivity and 
osmotic pressure measurements, orange TA extra and “ cloth-red ” 
GA, salts of monosulphonie acids ; brilliant-Congo, derived from a 
trisulphonic acid, and Congo-blue and Chicago-blue, salts of tetra- 
sulphonic acids, were used. They were first freed as far as possible 
from inorganic salts by dialysis. The conductivity measurements 
appear to show that they behave as normal electrolytes, the molecular 
conductivity in great dilution being for the monosulphonates 100—150 
for the disulphoDate (Congo-red) 213, for brilliant Congo 363, and for 
the tetrasulphonates 451 — 532. On the other hand, Oswald's rule 
regarding the dependence of the molecular conductivity on the basicity 
of the acid does not apply. 

The osmotic measurements were made as already described, pure 
water and also salt solutions being used as an exterior liquid, The 
results show that a dye solution is highly complicated, as products of 
association, electrolytic dissociation, and hydrolysis occur in equi- 
librium. In the monosulphonates, association and hydrolysis are of 
most importance, and the observed molecular weight is much higher 
than the calculated. With disulphonates electrolytic dissociation 
approximately balances association, so that the compounds appear to 
be uni molecular ; with tri- and tetra-sulphonates, on the other hand, 
electrolytic dissociation is of most importance, and the observed 
molecular weights are smaller than the calculated. An explanation is 
given for the fact that, in spite of polymerisation, the monosulphonates 
show the normal conductivity of binary electrulytes. G. S, 

Concentric Stratification in Filter Paper. E. Lenk and H. 
Brach {Zeitich. Ckem. Ind. Kolloide, 1911, 8, 325 — 326).— The forma 
tion of a precipitate in concentric rings is readily observed when a 
sheet of thick filter paper is moistened with a solution of potassium 
dichromate, t and gilver nitrate solution is allowed to drop slowly on to 
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paper at a fixed point. The effects are quite similar to those 
are obtained with solidified gelatin films, but the rings are 
* loped much more quickly when filter paper is employed. 

H. 11. D. 

■m ea k Electrolytes, and towards a Dynamical Theory of 
Solutions. William Sutherland (Phil. Mag., 1911, [vi], 21, 17—66. 
Compare Abstr., 1902, ii, 300 ; 1907, ii, 599).— An attempt is made 
to elaborate a theory of solutions on a molecular kinetic basis. The 
motions of ^ molecu ' es a liquid mixture are supposed to be 
mutually influenced, and this has an effect on all those properties of 
He mixture which depend on the relations of a molecule to its 
immediate neighbours, such as cohesion, density, viscosity, and the 
like. The kinetic principle is applied to the calculation of the densities 
„f Bolutions of ethyl alcohol and acetic acid in water and of the con- 
traction which occurs in their formation, its application to the 
reflectivity, dielectric capacily, viscosity, specific heat, heat of solu- 
tion, and surface energy in the ease of mixtures of water with ethyl 
alcohol and the first four members of the series of fatty acids is also 
examined. The interpretation of the dilution law as applied to weak 
electrolytes is also discussed, aDd shown to he in agreement with the 
author's views. According to these, tho changes in most of the 
physical properties which occur when ethyl alcohol or fatty acids are 
admixed with water are due to changes in the water itself, trihydrol 
being converted into dihydrol and dihydrol into iijdrol, H. M. D. 

Formation of Solid Metallic Solutions by Diffusion in the 
Solid State. Giuseppe Bruni and D. Menegiiini (Atti R. Accad. 
\lmcei, 1911, [v], 20, i, 671 — 674).— Nickel and copper form solid 
solutions in all proportions (compare Guertler and TammanD, Abstr., 
1907, ii, 174 ; Kurnakoff and Schemtscbuschny, Abstr., 1907, ii, 525), 
laud the curve representing the conductivity as a function of concentra- 
tion shows a somewhat flattened minimum corresponding with 40—60% 
by weight of copper. 

In order to ascertain whether these alloy's can be formed by diffusion 
of the solid metals, the authors have subjected a nickel wire, coated 
electrolytically with a compact covering of copper, to a tomperatuie of 
about 1000° in an atmosphere of dry hydrogen, this temperature 
being about 80° below that at which the copper melts. The resistance 
of a certain length of the wire was measured from time to time. The 
resistance (0-026 ohm) at first diminished very slightly and subse- 
quently increased, slowly in the beginning, then very rapidly, and 
finally slowly again, a constant value of about 0'21 ohm being 
approached. The wire showed no signs of fusion, and had the 
appearance and conductivity of constantan. T. H. P. 

Validity of the Boyle -Gay-Lussac Laws for Colloidal 
Solutions, II. TnE Svedbeug and Katsuji Inouye {Zeitsch. phjsikal. 
Chtrn., 1911, *77, 145—191. Compare Abstr., 1910, ii, 772).— The 
validity of the laws in question has been further tested by ultra- 
microscopic observations with solutions of colloidal gold and of gamboge 
on the basis of the principles already described. The maip conclusions 
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are as follows. The compressibility diminishes with increasing 
centration and with increase in the size of the particles ; in vecv ® C011 ' 
dilution the gas laws are accurately followed. There is a cotisidfiff 
deviation between the observed and calculated frequency numb®, 
concentrated solutions, but the agreement becomes better 
increasing dilution and is ultimately exact. The influence of 
number of substances, such as carbamide, sucrose, and a 
electrolytes, on the compressibility has been determined ; in no ^ 
does the effect exceed the limits of experimental error. Further ? 
shown that the compressibility is independent of the viscosity of ^ 
dispersion medium, and .Dalton’s law of independent partial pressure 
is also valid. Finally, as the compressibility ratio is much greater f ot 
the gamboge system than for colloidal gold for the same size of 
particle, it follows that the compressibility depends on the nature of 
the disperse phase. 

The experimental data are quoted in great detail. q g 

Phenomena of Crystallisation in Ternary Systems, i r j 
and III. Isomorphous Ternary Mixtures with a Miscibility 
Gap. Nicola Parravano and G. Sikovich (Gazzetta, 1911, 41 j; 
417—453, 478—489, 569— 620).— The authors discuss equilibria in 
ternary systems with a miscibility gap in the solid state. The paper 
does not lend itself to abstraction, but the main results arrived at are 
briefly as follows. 

Where a gap of miscibility occurs in which is exhibited only one 
solid triangle, and if the gap is maintained throughout the crystallis- 
ation, it always gives origin to a point of invariant equilibrium. This 
point may be of three kinds : (a) A eutectic point, in which case a 
liquid may deposit the three solid phases. In this point meet the 
three curves of univariant equilibrium, which all fall towards it, The 
eutectic point is always found within the solid triangle, (b) A 
transition point of the first order, and then a liquid may react with a 
solid phase, previously separated, to give rise to two other solid 
phases. Two curves of uni variant equilibrium fall towards this point 
and meet in it, whilst a third, al.-o of univariant equilibrium, falls 
away from it. (c) A transition point of the second order, a liquid 
then reacting with the two phases previously deposited, giving rise 
to the third solid phase. Only one curve of univariant equilibrium 
falls towards this point and two away from it. 

The curves of univariant equilibrium, in their turn, may give rise 
to the three following cases : (a) the curve falls continuously from 
one end to the other, in which case it can either arrive at or start 
from the invariant point; (6) the curve presents a minimum of 
temperature, one of its ends then starting from the invariant point; 
"(c) the curve exhibits a temperature maximum, when it reaches the 
invariant point at one end. The authors treat only of the first of 


these three cases. 

Where, instead of one gap, there are two distinct ones, the above 
considerations apply to each separately. Where the two gaps tout > 
there results a single more complex gap ; this case is also discussed. 



general and physical chemistry. 


ii. 705 


Phenomena of Crystallisation in Ternary Systems. IV. 
Cases of Solubility Gaps, Nicola Pakravano and 
p&aonon (Gazzelta, 1911, 41, i, 621—044. Compare preceding 
G ' .a —O f the innumerable cases of solubility gaps in ternary 
nbstra h^ 0 ftu thors discuss the following ten : 


llTTBe^misci bility gap concerns only one binary system ; (2) two 
exhibit miscibility gaps, whilst the third forms t> 




series of mixed crystals ; (6) all three component binary 
* 0D tenls ex hibit miscibility gaps; (4) one of the binary systems does 
s ! s t - orm mixed crystals, each of the other two giving continuous 
°°ics' (5) two of the binary systems do not form mixed crystals, 
Mhle'the third gives a continuous series; (6) two of the binary 
* stems do not give mixed crystals, the third exhibiting a miscibility 
■ . rai KOne of the three binary systems forms mixed crystals ; 

two of the binary systems form no mixed crystals, the third 
Ibowin" tw0 miscibility gaps ; (9) four solid phases are formed, the 
three components and a binary compound ; (10) no mixed crystals are 
lomed, but a ternary compound. T. H. P. 


Criterion of the Formation of a Compound in the Con- 
densation of Two Gases, E. Biuxer (Zeilseh. physibd. Chem., 
1911 77, 245 — 249). — An answer to the criticisms of Scheffer (this 
vol ii, 379). The main point at issue is tho bearing of dissociation 
on the proof of the formation of a compound between two gases on 
condensation. The author considers that when condensation takes 
nlace at the same composition at different, temperatures a compound 
which is only very slightly dissociated is formed, hut when the 
compound is highly dissociated the process of liquefaction may closely 
resemble that of mixture of two gases which do not combine 
chemically. 


Equilibrium in the System : Lead Nitrate and Pyridine. 
James H. Walton, jun., and Roy C. Jcdd (J. Amer. Chem. Soe., 1911, 
33, 1036— 1041).— The solubility of lead nitrate in pyridine has been 
determined at various temperatures between -19*4° and 110°. The 
proportion of lead iu the solution and solid phases was estimated by 
adding to ammonium acetate solution, boiling until the pyridine bad 
been removed, and then titrating with a standard solution of ammonium 
molybdate, using tannic acid as an indicator. The solubility data show 
that three compounds are formed within the above range of temperature. 
Up to 51°, Pb(N0 9 ),,4C 5 H 5 N is the stable solid phase, but this is then 
converted into Pb(NOX3C,H,N, and at 96° the latter is transformed 
into 3Ph(NO s ) 2 ,2C s H 6 N. H. M. D. 

Law of Moduli in the Variation of the Coefficient of 
Distribution. Nicolas df. Kolossovskv (Bull. Soc. chim. Acig., 1911,. 
25, 234— 238).— It is shown by experiments on the distribution of 
acetic acid between ether and aqueous salt solutions that in not too 
concentrated solution each ion acts independently as regards its effect 
in altering the distribution of the acid ; in other words, the law of 
moduli is followed. The coefficients of lowering for a number of ions, 
positive and negative, are given iu the paper. &• 
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InflflSnce of the Masses of the Reacting Substan uea 
Formation of Oxonium Dibromides in Different a 0 * 1 
Solvents. Wladimie W. Tschelinzeff and W. K ]^ os l ®* n ie 
(/. Sum. Phyt. Chem. Soc., 1911, 43, 620— 632).— 1 The autC?*' 
btudied the effect of increasing the proportion of the ether * ” 1,e 
formation of oxonium dibromides in the eight solvents f ““ tbc 
in their previous experiments (this vol., i, 256). 

The results show that in the majority of cases, increase of 
amount of ether is accompanied by only a slight increase in the n the 
of oxonium compound formed. If two mols. instead of one of 
are used to one mol. of bromine, an appreciable increase in the ] ^ 
effect is observed, and the increases in the amount of oxo ' ^ 
dibromide formed are, in general, inversely as the amounts forni&H l 
oquimolecular proportions of the reacting compounds. Correspond;,/ 
changes are produced by using 3 — 5 mols. of ether. On 
basis of the amount of dibromide formed from 5 mols. of ether aj 
one molecule of bromine, ethyl bromide and benzene change places i 
the series of solvents given [loc. cit.). 1 ’ ^ p 


Influence of the Concentration of the Reacting Substances 
on the Formation of Oxonium Dibromides in Different Organic 
Solvents. Wi.adimir W. Tschelinzkff and W. K. KoKowA^rr 
(J. Russ. I J ht/8. Ghent. Soc., 11)11. 43. 633--650. Compare preceding 
abstract). — The following table shows the effect of varying the con- 
centrations of ether and bromine on the percentage yield of oxomum 
dibromide obtained in different solvents : 


Yields of dibromide formed when the 
reacting substances have the concentrations : 


Solvent. 

2’5iV. 

l-5A r . 

0'9aV. 

Ratios of the 
Yields. 

cs 2 

15*3 

10*4 

6-4 

27 : 1-6:1 

CO, 

267 

15-5 

10-1 

2 6 : 1-5 : 1 

0,11, Br 

54 ‘2 

G-l 

4 '6 

11*8: 1*3:1 

Light petroleum ... 

63-3 

43*4 

14-5 

4-4 : 3-0 : 1 

tyi 4 Br, 

67 9 

3-7 

1-2 

56-6 : 31 : 1 

CHOI, 

68-0 

38-6 

17*7 

3*8 : 2*2 : 1 

C 6 H s 

69 '6 

10-5 

5-6 

121 : 1-9:1 

c.H.m 

82-3 

40-8 

10-8 

7'6 : 3-8:1 


Only with carbon disulphide and carbon tetrachloride does the yield 
increase proportionately to the concentration of the reacting substances. 
The results show clearly that, with change of concentration, the 
arrangement of solvents in the order of their retarding influences on a 
chemical reaction also changes essentially ; _ further, that the special 
influence of the solvents docs not vanish with ever increasing dilution. 

Further experiments with the various solvents show that there exist 
three regions of concentration of the reacting substances, distinguished 
by the following relations: in the first, the region of low concen- 
trations, the reaction is retarded so much that it is only sensible in the 
first few moments, and, although it begins, it comes almost 
immediately under tlrj influence of the medium, which opposes the 
chemical affinity ; in the second region, the strength of the chemical 
forces begins to overcome the retarding influence of the jolvent, 111 



general and physical chemistry. ii. 707 

ence of which the process proceeds further, altnougu still 
““T). finally, in the third region of concentration, the chemical 
s preponderate to such an extent that the retarding action of the 

I cut only begins to be felt near the end of the reaction, when the 
OTcentration of the reacting substances diminishes. T. II. P. 

Application of the Phase Rule in Stereochemistry and the 
Recognition of Racemic Compounds. Albert Ladexburg (fer., 
iqil 44, 1677. Compare this vol., ii, 265 ; Van der Linde, this vol., 

.. jjj. Kruyt, ibid.). — The author maintains that his method for the 
recognition of racemic compounds is applicable to liquid racemates. 

F. B. 

Hydrolysis of Metallic Alkyl Sulphates. W. A. Drushel and 
g ^ Linhart (Amtr. J. Sci., 1911, [iv], 32, 51—60). — Kremann 
(Abstr, 1910, ii, 596) has found that the hydrolysis of barium ethyl 
sulphate is retarded by the addition of dilute (A 7 / 2} hydrochloric acid, 
#m l was unable to find a velocity constant to represent the behaviour 
of the reaction. The authors find, on the contrary, that the hydro- 
lysis of the ester is accelerated by hydrochloric acid in all dilutions. 
Both ethyl hydrogen sulphate and the barium salt are hydrolysed 
extremely slowly by water even at 60°. 

When hydrochloric acid is added to a solution of barium ethyl 
sulphate, double decomposition takes place with formation of a certain 
amount of ethyl hydrogen sulphate. On the assumption that the two 
esters (the acid and the barium salt) are of equal stability, and that 
the rate of hydrolysis is proportional to tho total acid and ester con- 
centrations, a comparatively simple formula is derived which repre- 
sents satisfactorily the course of the reaction, especially when allowance 
is made for the different degrees uf ionisation of the reacting 
substances. 

In strong aqueous hydrochloric acid (2 — 4 A 7 ), the formation of 
barium sulphate is probably chiefly due to the hydrolysis of the ethyl 
sulphuric acid (eauation below) to sulphuric acid, and its subsequent 
combination with the barium chloride liberated from the barium ethyl 
sulphate by double decomposition: Ba(S0 4 Kt) 2 + 2HCl B*Cl 2 -t- 
(•fflSO^Et. G ' S - 

Influence of Neutral Salts on the Velocity of Reaction. 
G, Poma (GazzMa, 1911, 41, 1, 353-3S3).- After a theoretical 
summary of this question, the author describes his own experiments 
on the influence exerted ou the hydrolysis of ethyl acetate by hydro- 
chloric, hydrobromic, hydriodic, and nitric acids by varying proportions 
of potassium, sodium, lithium, barium, strontium, and magnesium salts 
having similar anions to the acids. The experiments were carried out 
at 20°. 

The results show that all the chlorides used cause the catalytic 
power of the hydrogen ions to increase to approximately the same 
extent, the differences nearly coinciding with the limits of expert- 
mental error. Using the method indicated by Kay (Abstr., 1JU9, u, 
198) to calculate the diminution in the dissociation of hydrocionc 
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acid produced by the presence of chlorides, it appears that the «_ 
centage increase of the reaction constant increases with the concentr, 
tion and more rapidly than it. Indeed, the increases divided by q, 
ionic concentrations tend to constancy and to non-dependency on 
dilution. The increment of the reaction velocity is greater for s# lt 8 
the bivalent than for those of the univalent metals, and, among the 
latter, it increases with diminution of the atomic weight of the alkali 
metal. Similar results are given by bromides in presence oi hydro, 
bromic acid. 

The combined results of the whole series of measurements show that 
the influence of neutral salts on the velocity of reaction depends in 
high degree on the nature of their anions, the influence of the cations 
either being non-existent or else coming within the limits of expert 
mental error. The salts examined have the following order of 
diminishing influence : chlorides, bromides, Ditrates, iodides. 

These results are in opposition to the view that the influence oi 
neutral salts on the process of hydrolysis is to be referred to an actual 
concentration of the solution, owing to the formation of solvates, 
This action exhibits no apparent parallelism with the electro-affinity 
of the ions into which the neutral salts dissociate, and hence none 
with their tendency to form complex compounds. 

Suits like potassium chloride which do not form solid hydrates, even 
at low temperatures, exhibit the maximum accelerating effect on the 
velocity of reaction, whilst those which, like barium bromide, strontium 
nitrate, etc., crystallise with various amounts of water, show the least 

influence. v 

The marked differences in the intensities of the accelerating action 
exerted by salts similar in constitution and properties tend to exclude 
a purely physical explanation. 

The explanation advanced by' Arrhenius that there exists in solution 
a chemical equilibrium between the active and inactive forms oi the 
substratum, an equilibrium which may be displaced by variations oi 
temperature and ionic concentration, thus remains probably accurate. 

T. H, P, 


The Development of the Atomic Theory. IV. Daltons, 
Physical Atomic Theory. V. Dalton's Chemical Theory. 
VI. The Reception Accorded to the Theory Advocated by 
Dalton Andrew Normas Meldkum (Mem. Manchester Phil , hot , 
1911, 55, No. 5, 1-22 ; No. 6, 1-18 ; No. 19, 1-10. Compare to 
vol., ii, 267).— Historical. ' 

Tabular Grouping of the Elements on the Basis of the 
Periodic System. Eduard yon Stackelberg ( Zexbch . pbys * 
CAroi.,1911 , 77, 75-81).- An arrangement of the elements is (tee >« 
which, when represented on a plane surface, differs from cn ® ' , 
arrangement mainly in that each long period occupies one 
elements of the two short periods are so placed that the i hrs 
on the extreme left above the first four elements oi the ““8 1*. 
the last four on the extreme right above the last four eieme 
long periods, so that blanks are left in the middle of the shor j 
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Hfdrogi® is put in the same vertical row as the alkali metals. The 
advantages of this method of arrangement are discussed. G. S. 

Hendeleeffs “ Cubic ” Periodic System of the Elements and 
the Arrangement of the Radio-elements in this System A 
,0 DIN Beouk ( Physikal . Zeituch., 1911, 12, 490-197).— A “cubic” 
system suggested by Mendel4e£f when only 58 elements were known, 
is advocated in place of the present “plane” system to embrace the 
many new series of elements now known in consequence of the 
discovery of the rare-gases, the recent investigations of the rare-earths, 
, n d the disintegration of the radio-elements. The elements are 
arranged in ascending order of atomic weight in 8 vertical columns, 
each with 3 vertical lines of elements and 5 horizontal columns, each 
»ith 3 horizontal lines of elements. Beginning with horizontal row 
11 , the 8 elements (He— F) occupy the left-hand sub-columns of the 
8 vertical columns ; in the next horizontal row A 2 the 8 elements 
(He— Cl) occupy the middle sub-columns ; in the next horizontal row 
13 the next 8 elements (A — Mu) occupy the right-hand sub-columns. 
At the 25th element (Fe), horizontal column B 1 commences, the 
elements being in the left-hand vertical sub-column, and so on for, in 
all, 120 possible elements. With this arrangement Na, Cu, Ag, and 
An, do not appear in the same vertical row, and the differences 
between the short and long periods of the old system disappear. The 
“theoretical” atomic weight of the 120 possible elements (excluding 
hydrogen) are multiples of two up to 240. The sum of all the 
differences between the actual and “ theoretical ” atomic weights of all 
the known 'elements is very nearly zero. All the n-ray producing 
radio-elements known and the new rare-earths can be accommodated. 
On the old system there are 38 elements for 1 8 places between W and 
U; on the new, counting only the a-ray producing disintegration 
products among the radio-elements, there are 24 elements for 24 places. 
The Lothar Meyer curves of atomic volume and meltiug points, are 
simpler on the cubic system than on the old system. F. S. 

Radioactivity as a General Property of Matter. Theodor 
Wulf ( Physikal . Zeitsch., 1911, 12, 497— 500).— A great number of 
the known atomic weights are separated by 4 units, the mass of the 
a-particle. If the known atomic weights are divided by 4 and 
arranged in columns from 0 to 9 according to the value of the decimal, 
of the first 25 elements, 1 1 have the decimal if, 9 have the decimal 7, 
the remaining 5 having other values for the decimal, Of the 
remaining 57 elements, 9 have the decimal 0 and 1 1 the decimal 7, the 
remaining 37 elements being distributed over the other values. Of 
the whole elements, 20 have the decimal 0 and 20 the decimal 7. This 
suggests that the atomic weights are made up of two series, 4» and 
4n-l, Similar generalisations have been made by Rydberg (1886) 
before the discovery of radioactivity, who pointed out that the elements 
with even valency fall in the 4n series and those with odd valency in 
the in - 1 series. These relations suggest that the whole elementary 
system results by disintegration from the heaviest elements, the 
helium atom being the fundamental unit. 1- S. 
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Observations not in Q-ood Agreement with the £ xist 
of Atoms and Molecules. Gaetano Magnanini (Gazzetia i? Cfi 
41, i, 383 — 384). — The author has already pointed out (a' 
Onto. Modena, 1899-1900, 48) that, not only the conseque^ 
thermodynamics (principle of mobile equilibrium), but, what i 8 ^ ^ 
important, chemical phenomena at high temperatures, do not r 
accord with the fundamental conception of the atomic and mol i 
structure of matter. ar 


The chemical association occurring in endothermic reactions : e 
formation of ozone from oxygen, of hydrogen peroxide from hydros ^ 
of oxides of nitrogen from their elements, etc., would not onlvT’ 
unforeseen, but would not be easily explained if, starling from ther 6 
dynamical results, they were regarded purely from the point of viT 
of the theory of heat — from the ideas concerning the effects of varia 
tion of temperature on the movements of the atomic or molecu] 
particles. It seems probable that the principal reason of the universal 
acceptance of the atomic and molecular hypothesis lies in 
simplicity. T. H. P 


Van’t Hoffs Hypothesis and the Dissolved Molecule 
Albert Colson (Bull. tioc. chim., 1911, [iv], 9, 576— 583).— To explain 

peculiarities in the behaviour of certain salts the author suggests that 
the dissolved particle is generally an aggregate of chemical molecules 
in accordance with Raoult’s law, but independent of the degree of 
dissociation as measured by conductivity. This suggestion is j u 
harmony with Cahour’s rule. 

The chief facts cited in favour of this view are as follows: The 
lowering of freezing point pr oduced by quantities represented by the 
formulse H 2 S0 4 ,(ZnS0 4 ) 2 ,Cr. 2 (S0 4 ) 3 and Cr 4 0(S0 4 ) s is the same, and in 
its amount does not depend on the conductivity uf the solutions. It 
has been shown already (Abstr., 1908, ii, 45) that chromium sulphate 
in solution show conductivities independent of their state of ionisation, 
since the violet sulphate, which is the most ionised, in solution shows 
the lowest conductivity. Zinc chloride iu solution always give results 
indicating the presence of molecules more complex than ZnClj 
Ferric chloride and certain of the trioses and tetroses give depressions 
corresponding to molecular weights which are too low. 

it is pointed out finally that Mathias’ theory of tho constitution of 


liquids show that Raoult's law does not imply identity of molecular 
particles for gases and liquids, but merely that there should be 
» certain constancy in the association which gives rise to liquid 
molecules. Conductivity appears to be a characteristic of particles 
which, disintegrated by dissociation, hydrolysis or double decomposition, 
revert to the molecular state. T- 


Relation of Temperature and Molecular Attraction. James 
R. Mills (Phil. Mag., 1911, [vi], 21, 84 — 113 ).— Kleeman’s view; 
(Abstr., 1910, ii, 492) in regard to the nature of molecular attraction 
are criticised and shown to be at variance with the relationship 
Xj jjd - tyl) = constant, where X is the internal heat of vaporisation 
d and D the densities of the liquid and saturated vapour respectively 
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at the temperature of vaporisation. For a large number of substances 
data are recorded which show that A/ IJd - ?JD is nearly independent 
0 f the temperature. A further table of data is given to show that 
Dieterici's relationship A-L/ff lna//J is in remarkably «ood agree 
with experiment at higher temperatures, but that deviations 
occur at very low vapour pressures. 

The third part of the paper is devoted to a theoretical discussion of 
the relationship between temperature and molecular attraction. The 
chief result of this is to justify the author's previous conclusion that 
change of temperature does not change the nature or the magnitude 
of the force of molecular attraction. The temperature merely 
determines the orbit that the molecules will follow in obedience to the 
attractive force. H. M. D. 


Molecular Attraction. IS. Molecular Attraction and the 
Law of Gravitation. James E. Mills (J. Physical Chan., 1911 15 
417 — 493 . Compare Abstr., 1909, ii, 862). -The author’s equation 
connecting internal latent heat with molecular attraction was found 
to hold with twenty-five non-associated snbstancos. It follows from 
this equation that the individual forces acting between the molecules 
as they expand from distance <S\ to distance \ apart vary as yUjlfl, 
where M is the mass of substance considered, and y is a constant. 
If the total force exerted by one molecule on its neighbours is 
considered, this is equaL to f— ymjS~, where in is the molecular weight 
and S the average distance apart of the molecules. 

The equation developed by Helmholtz, giving the amount of energy 
liberated by the contraction of the sun under Newtonian gravitation, 
can be applied to the contraction of a sphere of saturated vapour to a 
liquid, and by use of a suitable constant the latent heat can be 
calculated in the assumption that molecular force like gravitation 
varies inversely as the square of the distanco apart of the molecules. 

It is suggested that molecular and gravitational force are identical 
in nature. The ether in the neighbourhood of tho molecule is in a 
Rate of stress, the iutensity of which is f=ym/S i , The author 
considers that all the usual definitions of mass assume that Newton’s 
law holds. If mass is defined as the attraction exerted by matter 
instead of the quantity of matter, Newton’s law becomes identical 
with the above law of molecular force ; that is, the total gravita- 
tional force of a particle with respect to the rest of the universe is a 
definite quantity depending only on the specific reaction between that 
particle and the ether. R, J, C. 


The Electron Conception of Valence. II. The Organic 
icids. K. George Falk (J. Amer. Chan. Soc., 1911, 33, 1H0— 1152, 
compare Falk and Nelson, this vol., ii, 101). — A theoretical paper, in 
a’hich the author suggests a classification of organic acids according 
« the direction of the valences (as determined by the seat of the 
legative corpuscles) by which the u-carbon atom is combined with the 
't . atoms or groups in the molecule. Three classes are thus 
'otamed in which the valence directions are represented respectively 
’7 3 C-C0 2 H, ^ OCOjH, and 
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of the first group are less than O'Ol, those of the second range [ 

0'1 to 0-4, and those of the third are greater than 2. I,f 
cases substituents may exert constitutive effects which gi ve t ; s 4111 
intermediate values of the ionisation constants. ™ 

The ionisation constants of unsaturated acids are also SOpte . 
to be determined by the additive action of the valence directions 
these effects are discussed in detail. jj jj 

Polarity of Elements and Radicles Measured in j er 
of a Logarithmic Function of the Ionisation Constant, n r? 
Derick (J. Amcr. Chem. Soc., 1911, 33, 1152— 1162).— An element 
or radicle is said to possess positive or negative polarity according to 
whether it increases the hydroxyl or the hydrogen ion concentration 
when it is substituted for one of the atoms of hydrogen in water. I t 
other words, a positive radicle increases the affinity constant I 
whilst a negative radicle increases the constant K a for water. gj,J 
the free energy change (J) and the affinity constant (£) are m|] 
nected by the equation A-RT\nK, it follows that the free energy 0 f 
ionisation is a logarithmic function of K. For nearly all 
compounds, RTluK is negative, and the greater the positivity or 
negativity of a substituting radicle, the greater will be the ionisation. 
Radicles of greatest polarity will therefore have the smallest values 
for the free energy of ionisation. On this account, the author 
suggests the expression - 1000/log.ST as a convenient measure of the 
polarity. Polarity values, expressed in this way, have been calculated 
for a large number of organic radicles, and these numbers are tabulated 
alongside the values of K, H. M. It 

Application of Polarity Measured in Terms of a Logar- 
ithmic Function of the Ionisation Constant. I. The Use of 
Polarity in the Explanation of the Reactions of Aldehydes 
and Ketones. C. G. Derick (J. Amer. Chem. Soc. > 1911, 33, 
1X82 — 1167. Compare preceding abstract).— The mechanism of tie 
spontaneous dehydration of the dihydroxy-forms of aldehydes sod 
ketones is discussed in terms of the author’s conception of polarity, 
if the substitution of negative radicles for hydrogen in neutral 
aldehydes or ketoues decreases the hydroxyl ion concentration to tie 
value for pure water, the dibydroxy-form should be completely stable; 
in other circumstances the aldehyde or ketone must exist for the 
most part in the inactive dehydrated condition. It is shown that the 
carboxyl group is probably more negative than chlorine, and on this 
account the substitution of the carboxyl group for hydrogen in 
neutral aldehydes and ketones should make the dihydroxy-form stable 
at the ordinary temperature. Glyoxalic and mosoxalic acids are 
referred to as substances in which this influence is operative. 

The formation of oximes, hydrazones, and semic&rbazones is w 
examined by reference to the conception of polarity. By ta ty, 
ammonia as unitv, the following polarity values have been calculate . 
ethylamine i-452, methylamine 1'433, hydroxylamine <1, 
carbazine p'447, phenylhydrazine 0'692, hydrazine 0'85o. tor m 
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, eS w hich are lees positive than ammonia, the formation of additivo 
C mpouods is followed by dehydration, whilst molecules which are 
Ct re positive than ammonia yield stable hydroxy-additive compounds. 

H. M. D. 

Application of Polarity Measured in Terms of a Logar- 
thmic Function of the Ionisation Constant. II. Scale of 
Combined Influence of Substitution in Organic Compounds. 
0 G. DebiCK (J. Amer. Ghem. Soc. } 1911, 33, 1167—1181. Compare 
Speeding abstracts).— In this paper the author criticises the views of 
Michael (Abstr., 1900, i, 321 ; 1906, i, 550, 781 ; 1907, i, 170) and 
Fliirscheim (Trans., 1909, 95, 718) relative to the nature of intra- 
molecular action, and maintains the suitability of the so-called polarity 
values as a measure of the combined direct and indirect influences of 
substituting radicles on a given atom in the molecule. The relative 
influence of a substituting atom or group on the ionisation of an acid 
is obtained by taking the ratio of the polarity values ( - 1000/log£) of 
the substituted and unsubstituted acids and subtracting from this the 
combined influence of the other atoms in the molecule which is 
equal to unity. 

This combined relative influence has been calculated for a large 
number of substituted organic acids and the values are tabulated. 
For the y-, and 8-substituted normal fatty acids, the values represent- 
ing the influence of various substituents are as follows: chlorine, 
0187, 0-063, 0‘023 ; bromine, 0*210, 0-047, 0‘017; iodine, 0167, 
0-035, 0‘008; hydroxy], 0*073, 0-018, — ; carboxyl, 0-160, 0*111, 
0*083. In no case is the influence less in the /^-position than in either 
the y- or 8-positions. This result is not iu agreement with the 
conclusions drawn by Michael. H. M. D. 

Application of Polarity Measured in Terms of a Logar- 
ithmic Function of the Ionisation Constant. III. Correla- 
tion of Chemical Structure with Ionisation. C. G. Derick 
(/. Amer, Ghem. Soc ., 1911, 33, 11-81 — 1189. Compare preceding 
abstracts). — It is shown that a general relationship exists between the 
numbers which are supposed to represent the influence of substitution 
on the ionisation of organic acids. The “place factors ” for chlorine 
when substituted for hydrogen in normal fatty acids in the a-, /3-, y-, 
and 8-positions are reflectively 0 6825, 0*1873, 0*0627 , and 0 0229. 
These numbers are approximately in the ratio : 1:1/3: 1/3 2 : 1/3 3 . 
This relationship between the “ place factors ” is found to hold equally 
well when hydrogen is replaced by bromine, iodine, hydroxyl, or phenyl. 
It is not exhibited by acids which contain two carboxyl groups, and 
for these the deviations increase as the distance between the two 
carboxyl groups increases. This seems to indicate that both carboxyl 
groups undergo ionisation. 

By means of the above rule of thirds it is possible to calculate the 
ionisation constants of substituted fatty acids if the «.*“ place factor 
for the given substituent is known. Examples are given to show the 
degree of accuracy with which this may be carried out. 

When two or more hydrogen atoms of a fatty acid are substituted 
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by negative atoms or groups, the influence on the ionisation «, 
be deduced by adding together the “ place factors for the diSerent 
substituents. This is the case whether the rule of thirds is ob ejcl 
or not. H ' if- D. 

A Self-regulating Gas Burner. Fkitz Hanfland ( Chm . &•, 
1911 73, 669).— A patent burner, now obtainable, is described, bv 
the use of which steam-ovens, sterilisers, etc., may be kept at constant 
temperature somewhat above 100°, the principle involved being sioi]lr 
to that of an arrangement described by TJIseh (tW., 1895, 51, njj| 
The mercury regulator is built into the base of the burner, which ii 

therefore self-contained. J D. K. 

Constant Level Water-Bath, H. Mimor (J. Pham. c 
1911 fviil, 3 585 — 586).— The adjustable tube in the usual constant 
level 'apparatus is replaced by two tubes, one of which, provided with 
a perpendicular vent, just rotates easily inside the other, which i, 
provided with a helical vent. The inner tube takes the water supply, 
and as it is rotated, the position of its perpendicular vent in relation 
to the helical vent of the outer tube, which communicates by a side 
arm with the bath, determines the water level. Both tubes are 
enclosed in a third, which has a side-arm to carry away the excess oi 
water. 1 K H - 

Arrangement for Collecting the Condensed Water from the 
Outside of Reflux Condensers. L Ttoe (CAetii. Xmh, 1911,35, 
7331 -A glass cup is fitted on to the bottom of the condenser, Mar 
the inlet lube for the water. The, water condensing on the out* 
of the condenser collects in the cup and runs off through an cute 
tube fused into the bottom thereof. *• 

The General Application of the Geryk Air Pump to 
Vacuum Dietillations. G. Doiiy (Chm. Zal., 1911, 35, 7o6).— la 
„,j n „ the Geryk pump for vacuum distillations, the author inserts 
absorption flalks containing concentrated sulphuric acid, and 
calcium chloride and phosphoric oxide tubes to prevent water and 
■ i l l the nnmn This method has the drawback that 

the snlphuHc^id rapidly Lomus hot, and .nustjbe cMnged ™, 
often; to obviate this a reflux condenser, pref erably three 
double surface condensers iu series .8 ‘f rte ( d ^S 
of the MM appire'us in eight horns 

a uZr P ~ of 8-10 mm., and a bath t = ture M 
without the sulphuric acid becoming warm m the least. 

Safety-valve for Water Pumps. Armand * 

ohm., 1911, [iv], 9, 621 623).— The 

insertion between a water pump and apparatus und 

The device is designed to (1) prevent entry of water int th^ lP ^ 

should the water pressure fail nud a buck-flow , 
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blish Mtinn wll8n water P re, ™ re becomes normal. The device 
•it mired and its mode of action doscribed in detail in the original. 

18 ’ T. A.H. 

A Safety Wash-Bottle Gustav Happe (Chem. Zeit., 1911, 35, 
fi Fja— The gas delivery tube of the wash-bottle is enlarged eon- 
'derably in diameter within the bottle so that it is more than capable 
", Jawing the whole of the washing liquid, and a 6afety funnel is also 
f -ed in it. Liquid cannot therefore be sucked back into the bottle, 

r can tbe washing liquid rise up into the inlet tube for the gas. 
was delivery tube is open to its full width at the bottom, in order 
to prevent any stoppage by the formation of crystals, and the bottom 
f the tube is also made zig-zag, so as to break up the gas bubbles. 

T. S. P. 

A Self-acting Wash-Bottle. Johann Hain (Chem. Zeit., 1911, 

jjg 597 ). The jet-tube of the wash-bottle is elongated to such an 

J-nt that when filled with the liquid in the bottle it acts as a siphon. 

T. S. P. 

Catting Tubes by Etching. Jaroslaw Milbauer (Chem. Zeit., 
1911 73, 069). — A wet string is tied in a single knot round the 
(porcelain) tube, supported horizontally on fork rests. One end of 
the string is placed in a suitable vessel above the tube containing 
jqueous hydrofluoric acid (preferably mixed with 1/3 vol. of hydro- 
chloric acid), the other in an empty vessel below. As etching proceeds 
the string is tightened, unevenness being avoided by turning tbe tube 
wd shifting the knot round. When etched far enough, the tube is 
wrapped in a cloth and severed by bending. 

Quartz tubes may be readily cut in like manner. J. D. K. 

Preparation of Indigotin as a Laboratory Exercise and as a 
Lecture Experiment. Franz Michel (Chem. Zeit., 1911, 35, 
755— 756).— Ten parts of phenylglycine-o-carboxylic acid, or the 
corresponding amounts of the sodium or potassium salt, are dissolved 
in 10—12 parts of a solution of sodium hydroxide (1 : 4 or 6), aDd the 
solution evaporated rapidly to dryness on the water-bath. The 
powdered residue is then added, stirring well meanwhile, to 8—14 
parts of paraffin wax (m. p. ca 60°) heated at 250 — 2(0° in a nickel 
crucible. The reaction is complete when the fusion has become 
strongly yellow. The cold product may then be extracted with hot 
water under exclusion of air (or after addition of sodium hyposulphite), 
or the paraffin may be dissolved away with chloroform, etc. The 
indoxyl-containing products are then oxidised to indigotin by boiling 
the aqueous solution in the air, a 90% yield of indigotin being 
obtained. 

Indirubin may be obtained as follows : the fusion is dissolved in 
boiling 10% acetic acid, the filtrate from the paraffin made strongly 
alkaline with ammonia, and the indigotin precipitated by oxidation 
with a rapid current of air. Extraction with ether then dissolves t e 
indirubin, indigotin remaining undissolved. 



ii. 716 


ABSTRACTS OF CHEMICAL PAPERS. 


For a lecture experiment, 0'5— 1 gram of the dry mixture of pt 6T 
glycine-o-carboxylic acid and sodium hydroxide is heated in a test-t K 
until water vapour is no longer evolved, and the fusion has becT" 
yellow. After cooling, the mass is boiled with 4—5 c.c. wafer 
test-tube is half-filled with water, and shaken in the air, when indigotin 
is deposited. T, g, p 


Inorganic Chemistry. 


The Replacement of Metals from Aqueous Solutions of 
their Salts by Hydrogen at High Temperatures a 0(i 
Pressures. IX. Wiadimir N. Ipatikfi’ and W. Weukhowsky 
( Her ., 1911, 44, 1755— 1758).— Having found previously (A(,, tr 
1909, ii, 564) that the replacement of metals from aqueous solution's 
of their salts by hydrogen at high temperatures and pressures is 
accompanied by the formation of oxides, hydrates, and basic salts 
the authors concluded that hydrolysis was a very important factor in 
the reaction. They now show that the reaction between copper 
sulphate and hydrogen takes place according to the equation : 

CuS0 4 + H s = Cu + H 2 S0 4 . 

The formation of a basic salt and of cuprous oxide is due to secondary 
reactions. 

At 25 atinos. and 90° a A/ 10-solution of copper sulphate, in u 
atmosphere of hydrogen, gives a deposit of a basic salt, 
CuSO 4 ,20u(OH) 2 , 

after ten to fifteen hours. On further heating, cuprous oxide is 
formed at the expense of the basic salt, which finally disappears, 
After forty to fifty hours, crystals of copper begin to form, and the 
cuprous oxide gradually disappears, until after four to seven days only 
copper remains, Increase of pressure accelerates the above process, 
diminution in pressure retarding it, as also does rise in temperature. 
At 90° and under 200 atmos., complete deposition of the copper takes 


place. 

When sufficient sulphuric acid is present, precipitation of a basic 
salt and of cuprous oxide does not occur as a preliminary to the 
deposition of copper. The formation of the basic salt is due simply 
to hydrolysis, and occurs when a normal solution of copper sulphate 
is heated in the air under ordinary pressure at 100°; the formation of 
cuprous oxide takes place only in the presence of hydrogen. The 
final disappearance of basic salt and cuprous oxide in the experiment! 
recorded above is due to their solution in the sulphuric acid liberatei 
by the replacement of the copper by hydrogen. T. S. P. 


Decomposition of Water by Metals. Mibosiaw Kersbah 
(Cmpt. rend., 1911, 152, 1668-1670).— It is well known tM 
hydrogen and hydrogen peroxide are produced when finely divide 
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. m agnesium or aluminium are shaken with water. Hydrogen 

oxide ie not formed) however, when all traces of free oxygen are 
^eluded. The reaction probably follows the course: (1) Zn + H 2 0 = 

y D+ OH + H; (2) Zn + 2(OH)-Zn{OH) 2 ; (3) 2H + 0 2 =H 2 0 2 ; (4) 

7 + H,O s = Zn(OH) 2 . When oxygen is absent, reactions (3) and (4) 
4o not occur. The decomposition of water by the electric current and 
by negative electrons emitted by metals is discussed. W. 0. W, 

Formation of Oxidising Agents in Air Under the Influence 
of Ultra-violet Light. W. 6. Chlopin (J. Rust. Phyt. Ckem. Soc ., 
1911, 43, 554 — 561; Zeitseh. anorg. Ghem., 1911, 71, 198—205. 
Compare Kernbaum, Abstr., 1909, ii, 364, 714, 717; Courmont, Nogier, 
and Kochaix, Abstr., 1909, ii, 723 ; Berthelot and Gaudeehon, Abstr., 
1910 i, 312 1 ‘ii 664, 606). — The author’s experiments show that the 
ordinary moist air of a room, after subjection for a few minutes to the 
action of ultra-violet light, shows the presence of ozone, hydrogen 
peroxide, and nitrogen trioxide. T. H. P. 

Molecular Weights and Constitutional Formula! of Nitric 
and Sulphuric Acids. Giuseppe Oddo and Giovanni A nelli (Gazzettn, 
191-1 41, i, 552 — 568). — It has been shown (Oddo and Scandola, Abstr., 
1910 ii, 1035) that in cryoscopieally absolute sulphuric acid (that 
with the highest freezing point, 10-43°, absolute sulphuric acid not 
existing in the liquid state), methyl sulphate is partly decomposed to form 
the acid ester, MeHgSjOj. The determination of the molecular weight 
of methyl sulphate in acetic acid or benzene gives results corre- 
sponding with Mo 2 S0 4 , and thus excludes the view that the formation 
of the tri-acid sulphate depends on the existence of a double molecule 
of methyl sulphate. It hence becomes necessary to assume that 
sulphuric acid itself has the double formula (H 2 S0 4 ) 2 . 

In view of the discordant results which have been obtained by 
different investigators for the molecular weight of sulphuric acid, the 
authors have made the three following series of measurements. 

I. The vapour density of cryoscopieally absolute sulphuric acid, 
determined by Victor Meyer’s method in anthracene or triphenyl- 
inethane vapour, gives the molecular weight 101-9 or 100'9. Hence, 
at 10—20° above the b. p., the vapour of sulphuric acid must repre- 
sent a mixture of the molecules (II 2 S0 4 ) 2 , H 2 S0 4 , SO s , and H s O in 
thermal equilibrium, since the acid undoubtedly undergoes dissociation 
into SO s and B 2 0 even at the ordinary temperature. This result is 
confirmed by similar measurements of sulphuric acid containing varying 
proportions of water, the values obtained for the molecular weight 
being 119, 100-2, and 103-2. With acid containing an excess of the 
trioxide, the vapour tube is attacked, dissociation of the trioxide into 
dioxide and oxygen taking place. 

II. The molecular weight of the purest obtainable nitric acid was 
determined cryoscopieally in nitrobenzene (compare Ampola an 
Oarlinfanti, Abstr., 1897, ii, 12) and in ethylene bromide (compare 
Raoult, Abstr,, Abstr., 1884, 952), which are regarded as associating 
solvents, but the values obtained were only slightly higher than those 
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corresponding with the single molecule HNO a . Similar values 
obtained in acetic (Raoult, loo, cit.) and chloroacetic acids ( cn J Vei ' e 
Mameli, Abstr., 1910, ii, 182). With ethylene bromide, sukf- 8 
acid containing a little water (m. p. 10'52°) causes the separation f 
an aqueous layer at the surface, but in nitrobenzene its m 0 L 
weight corresponds with the molecule (H 2 S0 4 ) 5 . In acetic, c h ar 
acetic, and formic acids, sulphuric acid also gives the doubled molec ?' 
weight. The conclusion is hence drawn that ordinary sulphuric a VI 
corresponds with ordinary sulphur trioxidc, which is dimeric (oom r 
Oddo, Abstr., 1901, ii, 650), and that monosulphuric acid, HSO* 
corresponding with the anhydride, m. p. 14‘8°, b. p. 46’2 0 , 
known in the free state. A similar state of affairs exists with the 
sulphurous compounds, monosulphurous anhydride being known hut 
not the corresponding acid. An explanation is thus obtained of the 
considerable interval between the boiling point of sulphuric arid 
(338°) and those of the anhydride (46’2°) and sulphuryl chloride 
(69T°), the differences being much less with the Correspondin'* nitrie 
acid dei ivatives : N 2 0 5 , 47° ; 310,01, 5° ; HNO s , 86°. ° 

TTT, To prepare triacid salts, MH 3 (S0 4 ) 2 , it is only necessary to 
dissolve the normal sulphates or chlorides in the calculated quantity 
or rather more, of cryoseopically absolute sulphuric acid and allow th« 
solution to dry on a porous tile in a vacuum over phosphoric anhydride, 

To prepare the corresponding salts of organic bases, the calculated 
quantities of cryoseopically absolute sulphuric acid ami the base are 
poured separately into light petroleum ; the sulphate immediately 
separates as an oil, and can be caused to crystallise. A similar result 
can be obtained by mixing the base and acid directly in the calculated 
proportions. These compounds will be described later. 

Regarding the constitution of ordinary dimeric sulphur trioxide 

Hrt\ „ /HO as represented by : ®>S<^>S<q (compare 

0 7 & <0> S \° Oddo, Abstr., 1901, ii, 650), that of ordinary 
^ ftt) Sl ,iphuric arid is best expressed by the annexed 

formula. A mesohydric formula (compare Oddo, Abstr., 1907, ii, 15) 
is also suggested. T. H. P. 

Action of the Silent Electrical Discharge on Dry and Moist 
Ammonia. Adolphe Besson (Campt. rend ., 1911, 152, 1850— 1852). 
— When ammonia and hydrogen dried over potassium hydroxide are 
submitted to the action of the silent electrical discharge, traces of a 
‘substance capable of reducing copper sulphate solution are formed. 
This may be hydrazine, but the amount was insufficient for identifica- 
tion. In presence of water vapour a small quantity of hydroxy I amine 
is formed. A mixture of ammonia and oxygen under like conditions 
gives no reducing substance, but forms ammonium nitrate anti nitrite. 

w.o.w. 

Anhydrous Hydrazine. I. A Convenient Apparatus for 
the Preparation of Anhydrous Hydrazine. C. F. Hale and 
Fred F. Shetterley (J. Amer. Ckem. Soc., 1911, 33, 1071— 1076).-- A 
form of all -glass apparatus is described for carrying out the dehydra- 
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. of hydrazine hydrate. It consists i*a 500 c.c. flask connected 
bv a ground fl lass j° int Wlth a Vl B rei,x distillation column, which at 
v upper end is fused to a Liebig's condenser, and this communicates 
' ith a graduated cylindrical receiver, which is provided at its lower 
” j with a tap, whilst the upper end is connected with a suitable form 
*f pump. An inIet tube for introducing hydrogen is fused through 
L wall6 of the 500 c.c. flask. The results of experiments on the 
dehydration by means of barium oxide, barium hydroxide, and sodium 
hydroxide are recorded. According to these, barium oxide appears to 
ive the beat results, whilst barium hydroxide is very much loss 
efficient. H. M. D. 

Aqua Regia. William C. Moore ( J. . Amer. Chem. Soc„ 1,911, 33, 

iq 9 I 1099). — The behaviour of aqua regia as an oxidising agent is 

discussed in reference to experiments on the oxidation of mercuric 
sulphide, lead sulphide, and aisenious sulphide, and of solutions of 
ferrous ammonium sulphate by nitric acid and by solutions containing 
] lv d r ogeu, nitrate, and chloride ions. The preliminary results show 
that there are differences in the rates of oxidation which may be 
due to the influence of excess of hydrogen ioos or to a catalytic 
action of the chloride ion. In the oxidation of ferrous salts the 
chloride ion appears to act as a negative catalyst. H. M, D. 

Action of Syrupy Phosphoric Acid on Alloys Prepared by 
the Electric Furnace. Max Wunuer and B. Jaxneret (Compt. 
rend., 1911, 152, 1770 — 1771).— Certain metals and alloys difficult to 
attack in the ordinary way are readily dissolved when in a finely 
divided condition, by heating with phosphoric acid, D 1*75. Silicon 
after three hours’ treatment at 230° gives a colourless liquid, with 
a gelatinous substance in suspension. Zirconium is dissolved in a 
few minutes, tungsten less rapidly. Ferrosilicon, ferrotitanium, ferro- 
zirconiiun, ferrovanadium, silicomanganese, titanium nitride, boron 
nitride, and ferrosilicon containing aiuiniuium all give clear liquids. 
Carborundum is entirely decomposed in three hours, giving a syrupy 
liquid containing a gelatinous precipitate. Carbon in the alloys 
remains undissolved. Addition of water or acids to the above 
solutions, produces no precipitate. W. O. W. 

Compounds of Sulphur and Phosphorus. II. Syntheses 
with Yellow Phosphorus. Julies Mai (Btr., 1911,44, 1725— 1727. 
Compare this voh, ii, 484). — Hot solutions of sulphur in aromatic 
hydrocarbons readily dissolve yellow phosphorus, and at higher 
temperatures the products of reaction are obtained in the crystalline 
form. 

To prepare P ( S 7 , a cold saturated solution of 3 grams of phosphorus 
and 5'2 grams of sulphur in carbon disulphide is added to 20 grams 
of naphthalene heated to 110°; the temperature is gradually raised 
to 195°, The sulphide crystallises out on cooling, and is purified by 
extraction of the naphthalene with carbon disulphide, benzene, and 
light petroleum successively. 
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The pentasulphide, P 4 S 10 ,*is prepared similarly, using 4 
phosphorus, 13 grams of sulphur, and 35 grams of naphthalene^ ^ 
Naphthalene as a solvent can be replaced by xylene, using i V 
a catalyst, but oven with excess of sulphur the heptasulphid/p ! S 
only is obtained. ’ % 

Attempts to prepare the trisulphide, P 4 S g , in the above manner 
with no success. t ,< ' Q ^ 


Allotropio Modifications of Arsenic and its m w 
Point. Pierre Jouboib (Compt. rend., 1911, 152, 1757 VS 
Compare Giintz and Broniewsky; Abstr., 1907, ii, 948)-^/’ 
observations by the thermal method the existence of only two allot.i ^ 
modifications of arsenic is admitted. The ordinary grey variet^ 
stable up to its m. p., 850° ( + 10°). This was determined in * ^ ' 8 
tube by means of a thermocouple. A yellow vapour be^an to \l 
visible at 700°, and the liquid remained turbid up to 1100° % 
unstable form of arsenic prepared by the action of stannous chlor / 
on a solution of arsenious oxide in hydrochloric acid undergoes an 
irreversible transformation into the grey variety at 285° ; it apuea 
to be identical with the lustrous modification formed when the element 
is distilled in a vacuum. \y q, 


The Adsorption of ArBenic by Aluminium and Ferric 
Hydroxide. Georg Lockemann and M. Paucke ( Ztitsck . Chem. In<i 
Kolloidt, 1911, 8 , 273 — 288). — The results of the experiments witli 
ferric hydroxide have been described previously (this vol., ii, 185) 
When aluminium hydroxide is precipitated from a solution contain- 
ing arsenic as arsenite or arsenate, the arsenic is adsorbed by the 
precipitated hydroxide. The removal of the arsenic takes place more 
readily at 80—90° than at the ordinary temperature. From solutions 
which contain less than 20 mg. of arsenic per 100 c.c., the arsenic 
can be completely removed by the precipitation piotess, but the 
quantity of hydroxide requisite for this is very large, the ratio 
Al(OH) 3 : As increasing from about 15,000 in the more concentrated 
solutions to about 100,000 in the most dilute solutions investigated, 
Arsenic is also partly removed by adsorption when solutions of egg- 
albumin and blood-serum are coagulated. Adsorption effects are 
further found when arsenic solutions are shaken up with animal 
charcoal. H. M, D, 


The Boric Acids. Alfred Holt (Mem. Manchealw Phil. <k, 
1911, 55, No. 10, 1—9). — The experiments described in this paper 
were carried out to see whether the meta- and pyro-acids were really 
definite compounds or mixtures, and whether any other acids existed. 

In the first series of experiments, a weighed amount of oithoborie 
acid was heated in a platinum dish at constant temperatures of 98°, 
120°, and 150° respectively, and the loss in weight determined from 
time to time. The second seiies of experiments consisted iu the 
determination of the melting points of mixtures of orthoboric acid 
and boric anhydride, intimate mixtures of these two substances being 
heated in sealed capillary glass tubes. The changes in vapour 
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re on beating orthoborie acid at 70° and 180° were next 

mined. Finally, cryoscopic measurements were made on the 
Secular condition of the boric acids in aqueous solution; three 
ffl °ti ons of the ortho-aoid were heated until one had the composition 
^Tmetaboric acid, the second of pyroboric acid, and the third web 
0 pietely dehydrated. Solutions of these portions, as well as the 
^Jo-acid, were then prepared of such strength that each contained 
f? S4 ine amount of boric anhydride per c.e. of water. 

The results arrived at are aB follows : Metaboric acid is probably a 
definite compound, or hydrate of boric anhydride. No clear evidence 
cl n be found for the existence of any acid containing less water than 
metaboric acid. Only orthoborie acid can exist in solution, under 
which conditions it is present in simple molecules. Metaboric acid 
cannot be regarded as an equimolecular mixture of orthoborie acid 
and boric anhydride. Fused mixtures of orthoborie acid and boric 
anhydride, in which the molecular ratio of the latter to the former 
'compound exceeds 4 : 1, can exist in a vitreous metastable and a 
crystalline form. 

Orthoborie acid is readily soluble io hot glacial acetic arid, from 
which it separates out unchanged on cooling. The pyro-acid and 
boric anhydride are insoluble, whilst metaboric acid dissolves to a very 
slight extent, the solution depositing the ortho-acid on cooling. 

T. S. P. 

Preparation of Selenium Boride from Iron and Manganese 
Borides. J. Hoffmann (Chm. Zeit., 1911, 35, 713). — When iron 
boride (ferroboron) is heated in selenium vapour, a porous mass 
similar in appearance to ferrous sulphide is obtained, which is con- 
taminated by a yellowish-grey product. The latter 1 substance is selenium 
boride, B 2 Se 3 , as shown by its interaction with water. A similar 
action takes place when iron boride is healed in a current of hydrogen 
aelenide, but the method is not a convenient one, as the temperature 
required is very near the softening point of hard glass. 

Manganese boride reacts with selenium vapour at a red heat, form- 
ing a homogeneous yellow to yellowish-green mass, which is a mixture 
of selenium boride and manganese selenide. T. S. P. 

Pyrogenic Reactions of Carbon Dioxide with Carbon 
Disulphide and Hydrogen Sulphide. Richard Meyer and 
Siegfried Schuster ( Ber ., 191 1, 44, 1931 — 1944). — In the elementary 
analysis of organic sulphur compounds, Meyer and Stadler (Abstr., 
1884, 1215) found that carbon monoxide was sometimes produced. 
Its formation was explained by the reduction of carbon diuxide by 
sulphur dioxide formed during the combustion. The authors in 
question obtained small quantities of carbon monoxide when they 
passed a mixture of carbon and suiphur dioxides over glowing copper 
spirals, but the present authors find that only a trace of caibon 
monoxide is formed when such a mixture is passed through a red-hot 
tube, whether the tube is empty or filled with copper,. It i* possih e 
that carbon disulphide is produced duriDg the combustion of t e 
sulphur compounds, and the authors find that considerable quantities 
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of carbon monoxide are produced when a mixture of carbon dioxid 
disulphide is passed through a red -hob tube, the reaction 
CO„ + CS 2 ^ SCO + S 2 ; it is reversible. Possibly also the 
CO + S — COS takes place. _ actl011 

Other gases, such as hydrogen sulphide and water vapour, xaioU , 
present in the combustion tube, and the authors find the 
reactions to take place at a red-heat: C0 2 + H 2 8 zz CO -f g q ! C | 
Hydrogen is formed at the same time by the reaction 2 

C0 + H 2 0 — C0 2 + H 2 . 

The following reactions take place between carbon disulphide vac 
and moist carbon dioxide at a red-heat : (1) C0 2 + CS 2 ^ 2CO+2S* 
(2) C0 + S + H 2 0 ^ C0 2 + H 2 8. Subsidiary reactions are • " A! 
CO + S^COS,and(4) H 2 + S. ' w 

Mixtures of sulphur dioxide and carbon disulphide, both dry and » 
the presence of water vapour, and moist or dry mixtures of carbon 
dioxide and sulphur vapour do not give rise to carbon monoxide whun 
heated. 

It is, therefore, probable that the formation of carbon monoxide 
observed by Meyer and Stadler was due to the action of carbon 
disulphide, or other volatile organic sulphur compound, on carbon 
dioxide \ also, possibly, the reaction between carbon dioxide ami 
hydrogen sulphide may play some part. T. S, p. 

Carbon Telluride, CTe*. Alfred Stock and Hebbf.ht 
Blumentfial [Ber. } 1911, 44, 1832—1838). — When an arc ig formed 
under carbon disulphide between a tellurium cathode and a graphite 
anode (compare Abstr., 1905, ii, 315), the tellurium is rapidly 
vaporised, and condenses, for the most part, in the form of a fine black 
powder. At the same time the carbon disulphide becomes yellow to 
brownish-red in colour, and acquires a penetrating, very disagreeable 
odour. On exposure to daylight, the filtered solution soon, in direct 
sunlight immediately, deposits a black precipitate. If the yellow 
solution is concentrated by evaporation on the water-bath, and then 
heated in a sealed evacuated tube at 175° for forty-eight hours, 
a greyish-black deposit is obtained, the carbon disulphide not being 
affected. 

Investigation of this greyish-black deposit showed it to consist 
of carbon and tellurium. It was analysed by heating in a vacuum to 
sublime the tellurium from the carbon, and weighing the carbon 
and tellurium separately, the carbon also being burned to dioxide and 
weighed. The results point to the formula CTe 2 for the unstable 
compound dissolved in the carbon disulphide, which is readily 
decomposed by exposure to light or a high temperature. 

On evaporation, the yellow solution iu carbon disulphide leaves a 
viscid, brown residue, which will again dissolve to a yellow solution if 
immediately treated with the solvent, but otherwise becomes solid and 
greyish-black in a few seconds, decomposing into carbon and tellurium. 
The same solution at -100° gives glistening, brown crystals, which 
dissolve on slightly raising the temperature. 

The solution of carbon telluride ha* aD unbearablo penetrating 
odour, even wheu so dilute as 0*1%. Smelling a somewhat stronger 
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solution for only a short time is enough to impart an intense odour 
0 f garlic to the breath for several days. T. S. P. 

preparation of Colloidal Silicic Acid. Erich Ebler and 
pELiiKEB (Ber., 1911, 44, 1915 1918). Completely clear and 
stable colloidal solutions of silicic acid are obtained when silicon 
tetrachloride vapours, diluted with an indifferent gas, are passed into 
water through a mercury trap, the water being continuously stirred. 
4 solution obtained by treating 500 c.c. of water with 10 — 20 grams 
0 f silicon tetrachloride could, after dialysis, be concentrated until it 
contained 9% of silica without gelatinising. The specific conductivity 
of a solution obtained from 40 grams of silicon tetrachloride and 
3000 c.c. of water was Xi8 == ^’^ x ^ -5 a ^ ter dialysing for twenty- 
two days. < . .... 

Colloidal solutions of silicic acid obtained by Graham’s method from 
sodium silicate and hydrochloric acid still contain sodium after very 
prolonged dialysis. T. S. P. 

Hydrates of Potassium Thiosulphates, their Solubility, and 
Transition Points. Inohiko Jo (Mem. Coll. Sci. Eng. Kyoto , 1911, 
3 ; 41—49). — The solubility has been determined at 0° and between 
17° and 89°, and from the curve obtained the transition points of the 
hydrate?, namely, Sfi’O 0 , 56-1°, and 78’3°. The course of the curve 
indicates another break between 0° and 17°. The composition of the 
long-known hydrates has also been confirmed by analysis of the 
residues at intermediate temperatures, namely : K 2 S 2 0 3 ,2H 2 0 ; 

3K 2 S 2 0 3 ,5H 2 0 ; K 2 S 2 0 3 ,H 2 0 ; 3K 2 S 2 0 8 ,H 2 0. Above 78-3° the salt is 
anhydrous. J. D. K. 

Sodium Potassium Carbonates. Yukichi Osaka (Mem. Coll. 
Sci Eng. Kyoto , 1911, 3, 55 — fil). — Two double salts are described in 
the literature of the subject : Na 2 C0 3 ,K 2 C0 3 ,12H.,0 and 
2Na 2 C0 a ,K. 2 C0 8 ,18H 2 0. 

The author has determined the solubility of the mixed carbonates at 
'25°, and draws the conclusion that the only double salt that can exist in 
presence of its solution corresponds with the former. His results agree 
closely with those obtained at 24 - 2° by Kremann aud Zitek (Abstr., 
1909, ii, 572), who, however, give 6H 2 0, which the author has traced 
to an error in calculation. J- H- K. 

Reaction between Sodium and Mercury. Louis Kahlenberg 
and David Klein (J. Physical Chern., 1911, 15, 471—473) — The 
liberation of hydrogen when sodium is dissolved in mercury has often 
been observed, and Lockyer (Chem. News , 1879, 40, 101) found it 
impossible to obtain sodium free from hydrogen even by heating it 
in a vacuum. The authors find that if clean dry sodium of ordinary 
quality is dissolved in mercury in absence of water no hydrogen 
whatever is liberated. No hydrogen could be detected in the sodium 
in ordinary use. R- ^ 

The “ De-salting of Sea-Water” According to Aristotle. 
Edmund O. von Lippmann [and Ernst Erdmann] (Ghent. Zeit., 1911, 35, 
629- 630). — Erdmann has investigated the percolation of a o% salt 
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solution through porous pots and through the so-oalled Italian pit t L 
which are used in the summer for cooling water. In both c 
was found that the water which percolates through the fresh ve s * ]' 
when immersed in the salt solution is salt. When, however, a pit i* 
was used which had previously been immersed in fresh water for I a 
time and then dried before being immersed in the salt water, in for™* 
five minutes SO c.c. of water had percolated through, which w aB q J" 
sweet, and gave only a very slight opalescence with silver nitrate 
The pitcher had retained so much of the fresh water in which it 
previously immersed that the hydrostatic pressure caused U 
immersion in the salt water forced it to percolate into the interior ' 

The above observations offer an explanation of a statement o[ 
Aristotle that when a corked empty vessel is immersed in sea-water 
the water which percolates through is fresh. According to the Greet 
version the vessel used was made of wax (iyyem %/ipu, ov=» a i 
vessel ; but since wax is completely impervious to water, the author 
suggests that the rendering should be ayytiou j(tpay«ov = earthenware 
vessel). T. S. P, 

Reciprocal Solubility of Sodium Carbonate and Sodium 
Hydrogen Carbonate in Water. Edouard H 02 J 1 (Bull. See. ^ 
Belg., 1911, 25, 227— 234).— De P»epe (this vol., ii, 489) his 
deduced from his experimental results od the reciprocal solubility of 
sodium carbonate and hydrogen carbonate in water that the former 
dissociates into Na’ and NaCO s ' ions, the latter into H’ and NaCO,' 
ions. The author points out the impossibility of the existence ot any 
appreciable amount of H* ions in alkaline solution, and shows, on the 
basis of an extension to ternary electrolytes of van’t Hoff's treatment 
of equilibrium in salt solutions, that the results of do Paepe are fully 
in accord with the usual assumptions that the ions chiefly present in 
such solutions are Na’, N*C0 3 ', C0 3 ", and HCO s '. G. S. 

An Allotropic Form of Silver. Dragomib Pautsch JM . 
Acad. roy. Belg., 1911, 5, 395— 414).— Zinc silver alloys containing 
7—10% of silver were prepared, and the zinc extracted at low 
temperature by means of hydrochloric acid. The silver remains 
behind in the form of a groyish -white powder, which assumes a metallic 
appearance when compressed. From measurements of the density, 
the rate at which it dissolves in mercury, the heat of solution in 
mercury, and the difference of potential which is set up in contact 
with a solution of a silver salt, the author draws the conclusion that 
this form of silver represents an allotropic modification. H. II. P. 

Nature of the Photo ohlorideB of Silver. Kosbad Sichliso 
(Zeiteek. phjsikul. Chem., 191 1,77, 1—57). Emii, Baur (ibid., 58-65). 
— See this vol,, ii, 680, 681. 

Plastic Calcium Fluoride, Robert Cohn ( ZeiiscL angm. 

1911, 24, 1209. Compare Atterberg, this vol,, ii, 605).—™®“ 
calcium fluoride is precipitated by the addition of milk of lime or 0 
calcium carbonate to a very dilute aqueous solution of hydrofluoric 



INORGANIC CHEMISTRY. 


ii. 725 


•j it forms a white, deliquescent mass. If this is collected and 
Ldered after drying in the air or by gentle warming, the powder 
gained can be rolled into wire after the addition of 20—25% of 
later, whereas with 30% of water the mixture obtained flows. 
Calcium fluoride is thus a plastic substance. T, g. p. 


jgomorphoufl Mixtures of Anhydrous Calcium, Magnesium, 
and Iron Carbonates. W. Diesel (Zeitsch. Kryst. Min., 1911, 49, 
250— 277). — Working on the lines suggested by G. Linck for the 
artificial production of dolomite (this vol., ii, 294), solutions of 
calcium chloride, magnesium sulphate, magnesium chloride, ammonium 
gegquicarbonate, and ferrous-ammonium sulphate were mixed together 
^ va rious proportions and of various strengths, the experiments being 
preformed in an atmosphere of carbon dioxide. The gelatinous 
precipitates after some hours became crystalline, taking the form of 
piinute spherules with weak negative birefringence. The precipitates, 
dried and filtered in an atmosphere of carbon dioxide, were analysed, 
^nd it was f° un d that whilst calcium and iron carbonates mixed 
together in all proportions, only little magnesium carbonate (not more 
than 5%) enters into tho composition of the spherules. The filtrates 
trom these precipitates contained no iron, only little calcium, and 
iauch magnesium. The size and form of the spherules vary with the 
Amount of iron they contain. Determinations of the sp. gr. show 
that the calcium carbonate is present in the spherules as vaterite (a 
spheroidal form of calcium carbonate with D 2 - 54). Vaterite is 
inore active than aragonite, and aragonite more active than calcite, in 
precipitating iron from a solution of ferrous sulphate. When a 
mixed magnesium-calcium carbonate is placed in a ferrous sulphate 
golution, the magnesium is replaced by iron more quickly than is the 
calcium. L. J. S. 


The Ternary System Ca0-Al 2 0 3 _ Si0 2 . A Study of the Con- 
stitution of Portland Cement Clinker. Earnest S. Shepherd 
and George A. Rankin (With Optical Study by Fred E. Wright). 
(/. Ind. Eng. Chem., 1911, 3, 211 — 227 ; Zeitsck. amrg. Chem 1911, 
71, 19 — 64). — The method chiefly used for determining the limits of 
the various fields in the ternary system was as follows : A small 
amount of material of the desired composition was placed in a furnace 
and kept at constant temperature until, on quenching, only one kind 
of crystal was present, the rest of the solution being cooled to a glass 
before it had time to crystallise. Temperatures could thus be found 
where the product was wholly glass or wholly crystalline. 

In earlier work with mixtures of pure lime and silica, two com- 
pounds, the metasilicate, CaO,Si0 2 , and tho orthosilicate, 2Ca0,Si0 2 , 
were definitely established, but no trace of the hitherto generally 
accepted tricalcium silicate could be found. The latter compound is 
formed immediately, however, in the ternary system on the addition 
of alumina to mixtures of appropriate lime-silica concentration, and 
Ihe authors have been able to prepare it pure, except for a small 
excess (between I and 2%) of orthosilicate or lime or both. It 
appears to be unstable at its m. p., and so does not form from a melt of 
this composition. For the Barne reason, it does not form eutectics 

VOL. c. ii. ' 49 
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with the adjacent compounds, calcium orthosilicate and lim e v . 
is there any evidence that it takes up calcium orthosilicate nr v. 
solid solution. lIue ^ 

A new and probably unstable form of calcium orthosilica* 
been obtained by cooling an old and hydrated sample of the * 
silicate rapidly from 1425°; it yields weakly birefractiij ^ 
optically positive crystals. ® ^ 

In the ternary system nineteen quintuple points are indicated 
the location of the following five have been fixed : 5 


CaO 59*5 58 5 52’ 8 49'2 

A1 2 O s 32-5 33'0 40*5 44 0 

SiO a 8-0 8*5 67 6*8 


48-5 
42 0 
9-5 


If solid solutions are formed, they are very limited in extent 
are not sufficient to affect the optical properties either of the silicates 
lime, or alum mates. 1 


The diagram indicates that the constitution of slag cement will U 
seriously affected by relatively small differences of composition in th 
neighbourhood of the lime joining the compounds calcium orthoailiW 
and 2Ca0,Al ? 0 8 ,Si0 2 . ^ tE 

Ferric oxide appears not to form solid solutions with CaO 
3Ca0,Si0 2 , Ca 2 Si0 4 , or 3Ca0,Al 2 0 3 . It appears to react in someway 
with 5Ca0,3Al 2 0 8 , but the nature of this reaction has not yet been 
studied. 

Attention is called to the fact that ferric oxide dissociates at about 
1400° with the formation of Fe s 0 4 . 

A full description is given of the optical properties of the many 
compounds which occur in the various binary systems and in % 
ternary system. T. S. ?. 


Artificial Crystallisation of Barium Sulphate. Hersion C. 
Cooper, T. S. Fuller, and A. A. Klein (/. Amer. Chem, Soc 1911, 
33, 845 — 847). — Barium sulphate crystals, 5 mm. long and 1 mm. 
wide, have been obtained by crystallisation from fused barium chloride 
and f rom fused sodium sulphate. They were orthorhombic, had about 
1-648, and agreed in these and other respects with the characters of 
natural barium sulphate (barite) as recorded by Groth. 

Le Chatelier’s statement (Abstr., 1897, ii, 135), with reference to 
the curve representing the m. p.’s of mixtures of sodium sulphate with 
increasing proportions of barium sulphate, could not be confirmed, 


Analysis of Aboriginal Copper Objects from Mexico and 
Yucatan. Augustus H. Fiske («/. Jmer . Clitm. Soc,, 1911, 33, : 
1115 — 1116). — Analyses of four small copper bells are recorded which 
show that the original metal of the three objects from Yucatan must, 
have been nearly pure copper. Traces of iron, silver, gold, and silica 
were found. 

In the case of the bell from Mexico, 193% of lead was present. 

H. M. D. 


Formation of Double Salts. Harry W. Foote and Percy ■ 
Walden («/, Amcr. Cftem. Soc., 1911, 33, 1032 — 1036).— From expen 
ments in which varying proportions of cupric chloride, potassium 
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chloride, and ethyl alcohol or acetoDe were shaken up at 25° until 
nuilibrium was attained and the aolution and residue analysed, it is 
found that the only double salt formed is CuCl a ,KCI. In both ’cases 
the cupric chloride combines with the solvent to form solid phases of 
the comp 08 '*' 011 CnCl 2 ,EtOH and CuC 1 2 ,C 8 H 6 0 respectively. Similar 
determinations made with cupric chloride, ammonium chloride, and 
ethyl alcohol indicate the formation of solid CuC 1 2 ,NH 4 C1 and 
CuClj.EtOH. H. M. D. 

Vapour Pressures of Mercuric Chloride, Bromide, and 
Iodide. Fbedekick M. G. Johnson (/. Amer. Chem. Soc., 1911, 33, 
177—781). — The values of the vapour pressures of mercuric chloride, 
bromide, and iodide which have been recorded previously show con- 
siderable disagreement, and determinations have therefore been made 
by the method employed for measuring the dissociation pressures of 
the ammonium halides (Abstr., 1908, ii, 157 ; 1909, ii, 23), 

In the case of mercuric chloride, the vapour-pressure curve shows a 
decided break at 277°, corresponding with the m p. as found by 
Jonker (Abstr., 1910, ii, 127). The b. p. is 302'5°/760 mm. 

The curve obtained for mercuric bromide shows the m. p, to be 236° 
and the b. p. 318°/760 mm. 

i The mercuric iodide curve does not show any decided change in the 
j neighbourhood of the m. p. By extrapolation, the b. p. was found to 
[be about 35 1°/760 mm. E. G. 


! The Stearate Separation of the Rare Earths. Ciiaki.es W. 
SionrART and C. W. Hill (J. Amer Chem. Soc., 1911, 33, 
1076—1090). — The fractionation of rare-earth mixtures can be 
conveniently effected by means of an alcoholic solution of potassium 
stearate which is added to a neutral solution of the earth nitrates in 
successive quantities sufficient for the precipitation of a portion of the 
earths present. To obtain good results, the hot alcoholic stearate 
[solution should be added drop by drop to the cold dilute solution of 
[the earth nitrates, the mixture being agitated by a glass stirrer driven 
;at high speed by means of a small electric motor. 


j The method is applied to the fractionation of the yttrium earths 
[from monazite, and it is shown that the separation of nearly pure 


yttrium can be effected by quite a small number of fractionations. 
[As has been already found in the application of other methods, there 
jis a slowing down in the progress of the fractionation at the portion 
Which corresponds with an atomic weight of about 102. When 
applied to the yttrium earths from gadolinite, the stearate method 
[affords a rapid separation without any pause at the fraction of atomic 
Weight 102. 


Experiments are also described which show that the gadolinium 


earths and the members of the cerium group may be separated by 
fractional precipitation as stearates. 

[ With a view to separating the raio earths of the yttrium series, 
these were treated with various organic liquids, but fractionation by 
this method was found to be impossible. # H. M. I). 


411-2 
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Solubility of Aluminium Hydroxide, Walter Her 2 i, ■ 
Elektroehem., 1911, 17, 403— 404) —Polemical against Slade S' 

261 ), T ™i 

The Crystallisation of White Cast Iron. Carl tw. 
(Intern. Zeitteh. Metallographie , 1911, 1, 184 — 191).— The crystalh*' 
tion of a oulectic mixture, such as that of white cast iron, takes , ^ 
in auch a way as to form “ colonies ” of definite orientation, hay * 
the external form and appearance of homogeneous crystals t? 
natural cleavage planes of white iron containing an excess of cement t* 
exhibit forms due to the influence of surface tension. C. H I) * 

A Fourth Reealesoenoe in Steel. John 0. Arnold 
Zeitteh. Metallographie, 1911, 1, 192 — 203). — A thermal i n vestigatiou 
of steels containing tarying amounts of carbon, and a comparison 
with iron free from carbon, show that a development of heat o CM[( 
during the cooling of steel between the points Ar- d and Ar | IJ( , 
maximum development of heat occurs in steels containing about 
0‘45% C, that is, consisting of equal parts of ferrite and pearlite 
It is attributed to constitutional segregation of the solid solution 
to form microscopically distinct masses, which begins at Ar s 
is complete at Ar,. C. H. D, 

The Cementation of Chromium Steels. Federico Gtoimt 
and F. Caunevali ( Alti 11. Acca'l. Sci. Torino, 1911, 46, 558 — 568).— 
A chromium steel, containing 2'33% Cr, 0 41% 0, 0'1S% Si, and 
1-02% Mn, is subjected to cementation in the manner employed for 
nickel steel (this vol., ii, 609). Cementation for five hours ia 
ethylene at 950° and at 1050°, with carbon monoxide at the same 
temperatures, and with carbon and carbon dioxide in different 
proportions at 1000° and 1100°, show that the differences in the 
action of these cementing agents observed in the case of carbon steels 
(Abstr., 1910, ii, 616) also occur with chromium steel. In general, 
the presence of chromium tends to give rise to an increase iu tie 
maximum concentration of carbon in the cemented zone, as compared 
with that found in a carbon steel cemented under the same conditions, 

C. H. I), 

Experiments with Glaucodote. A. Beutell (Cenlr. Min., 1911, 
411 — 415. Compare this vol., ii, 485). — Glaucodote, when heated in a 
cathode vacuum, yields a distillate containing 1 '10% of sulphur and 
li'43% of arsenic. When the material is alternately roasted aDd distilled 
in a vacuum, the yield is 4'38% of sulphur and 23’37%of arsenic. Tit 
effect of the roasting is to produce disulphide, which in the vacuus 
decomposes into monosulphideand sulphur. Lessarsenicisdistilledfioz 
glaucodote than from mispickel. The constitutional formula de uc 

from these experiments is ^ j>Co, analogous to that arrived 

at for mispickel. The material, from Hffkansboda, Sweden, usd » 
the experiments gave analysis I ; deducting copper with t e » 
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s, the results 


.ponding amounts °f * ron ftn 4 sulphur as copper-pyr 
under II are obtained. 


s. 

As. 

Fe. 

Co. 

Ni. 

Cu. 

Total. 

I. 20 '86 

38-80 

21-83 

16-36 

0-46 

1-93 

9973 

II. 19-56 

41-22 

21-39 

17-37 

0-46 


100-00 


L. J. S. 

Ferroso-ferric Oxide and Ferrous Oxide. Siegfried Hilpert 
an d Johannes Beyer (Ber„ 1911, 44, 1608— 1619).— The reduction 
0 f ferric oxide at 500° by a mixture of hydrogen and steam shows a 
sharp break in the velocity of reaction when the composition Fe.,0, is 
attained. From thia observation, the following method for preparing 
pure Fe a 0 4 has been worked out. Ferric oxide is reduced at 400° in a 
current of hydrogen which has previously passed through wash-bottles 
containing water at 30 — 50°. A reduced copper spiral should be 
inserted between the ferric oxide and the wash-bottles. If the con- 
centration of the aqueous vapour, which at the temperature of the 
experiment gives a definite partial pressure of oxygen in the presence 
of the excess of hydrogen, ie diminished, metal is produced and not 
oxides richer in ferrous oxide. At higher temperatures, however, and 
with increasing concentration of aqueous vapour, products richer in 
ferrous oxide are formdd. Thus, at 700°, the oxide contained 85% FeO, 
and at 800°, 92% FeO, the concentration of the aqueous vapour being 
38%, Further increase of temperature to 1100° did not, however, 
give pure ferrous oxide, the purest containing 1*5% Fe.O,, 

Endeavours to prepare pure ferrous oxide by oxidation of iron witli 
a mixture of hydrogen and steam were unsuccessful, imd the various 
methods given in the literature for the preparation were found to be 
unsatisfactory. 

Magnetic measurements on the various powdered ferroso-ferric 
oxides obtained indicate the existence of solid solutions. T, S, P. 

The Oxidation of Ferrous Salts. Charles Baskerville and 
Reston Stevenson (/. Amer. Chem. Soc., 1911, 33, 1104—1106). — 
When oxygen or air ia passed through neutral or acid solutions of 
ferrous salts at the ordinary temperature, oxidation only takes place 
to a very small extent. The presence of salts of cobalt, chromium, 
copper, manganese, molybdenum, nickel, titanium, vanadium, and 
tungsten has no appreciable effect on the rate of oxidation. Dust 
particles, glass wool, and pumice stone behave similarly, but in presence 
of platinised asbestos oxidation occurs readily. At temperatures near 
the boiling point, the rate of oxidation is much greater in all cases. 

In alkaline solution, ferrous iron is oxidised quite readily at the 
ordinary temperature. 

From these observations, the conclusion is drawn that the expulsion 
of air during the reduction of iron solutions by zinc is unnecessary. 

H. M. D. 

Fluorides of Cobalt and Nickel. N. Costacdesou (Ann. Sci. 
Univ. Jassy, 1911, 7, 5 — 13). — No matter in what way the experi- 
mental conditions were varied, the author has not ^ succeeded in 
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preparing the compounds CoF 2 ,5HF,,6H i ,0 and KiF 5Jpp ew n 
described by Bohm (Abstr., 1906, ii, 249). 1 

Hexa-aquolluorides of cobalt and nickel do not exist, but the tet 
aquo-salts are readily obtained, the cobalt salt forming two Bomerifa 
a and /3. a-Gobalt-hexa-aquojluoride, (H 2 0),CoP 2 , is obtained in u’ 
form of large, garnet-red, rhombic octahedra by dissolving e 
prepared cobalt hydroxide in 40% hydrofluoric acid, diluti n „ 
resulting solution with an equal volume of the acid, and allowl tl „ a 
to crystallise in a vacuum over strong sulphuric acid. The R-talt • 
produced when the above solution is precipitated with 96% alcohol ■ it 
forms small, rose-coloured crystals, and is isomorphous with the 
corresponding nickel salt. The /1-salt is more soluble in water (the 
saturated solution at room temperature is 2-3203%, whilst that of the 
a-salt is 2-2328%) and hydrofluoric acid than the a-salt; it also loses 
water more readily, at 60° losing 37T0% H 2 0, whilst the a-salt ) 0Ml 
only 9'35%, and is more reactive than the a salt. Both salts g( v , 
identical solutions in water, as shown by measurement of the electrical 
conductivity. It is probable that the solids are stereoisomei-ides ia 
the u-form the fluorine atoms being situated at the opposite ends' ot 
one of the axes ot the octahedron, whilst in the /?-form they are it 
the opposite ends of one of the sides. 

'The pyridine derivative, [(H 2 0) 2 CoPy 4 )F 2 ,H 2 0, is obtained by 
dissolving either the a- or (3-salt in warm pyridine, filtering the solu- 
tion, and allowing it to crystallise. It forms brick-red, acicular 
crystals, which gradually lose pyridine on exposure to the air, leaving 
the compound (H 2 0),GoF 2 , the extra molecule of water being absorbed 
from the air. The same compound forms the residue obtained by 
evaporation of the solutions in alcohol or wator. 

Nickel hexa aquofluoride , (H 2 0) 4 NiF s , is prepared similarly lo the 
cobalt compound, and forms very pale green crystals. By solution in 
pyridine, the derimlive, [(H 2 0) 2 NiPy 4 ]F 2 ,H 2 0, is obtained in the form 
of azure-blue crystals, which possess properties similar to those of the 
corresponding cobalt compound. T. S, P. 


Metal-Nitroso-compounds. Yolkmab Kohlschctte# and 
P. Sazancff (/ler., 1911, 44, 1423—1432).— The authors discuss the 
results hitherto obtained in the investigation of the absorption of 
nitrous oxide by solutions of ferrous and ferric salts (compare Abstr., 
1910, ii, 956, 1055; this voi., ii, 272); at the Fame time they 
contribute some new results with respect to the optical behaviour of 
Buch solutions. 

The absorption of nitric oxide by a 0 04Y-solution oi a ferrous 
salt causes the appearance of a broad absorption band in the yellow, 
extending from 605 to 565 pp, and corresponding with the reversible 
reaction: Fe" + NO — Fe(NO)". If increasing concentrations of 
hydrochloric, hydrobromic, or sulphuric acid are added to the solution 
of the ferrous salt, the absorption of nitric oxide increases, although it 
never exceeds 1 atom of nitric oxide to 1 atom of iron ; at the same 
time the colour of the solution changes, and the absorption ban >* 
the yellow gradually disappears. The absorption of nitric oxi e is 
now characterised by the formal ion of complex anions, w m ar 
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e stable than the complex cations mentioned above, as, for 
Lmple, shown by the equation : 

eX P (WW*+ NO r: [FeCI^NO)]'* 

Solutions of ferrous chloride in methyl and ethyl alcohol, acetone, 
ethyl acetate, etc., containing nitric oxide are optically similar to the 
solutions in concentrated hydrochloric acid, whereas the solutions in 
formic acid, pyridine, etc., show the characteristic absorption band of 
the aqueous solutions. Since ferrous chloride has practically a normal 


molecular weight in pyridine solution, it follows that 
electrolytic dissociation has practically no effect on the absorption 
spectrum. . 

In the case of cupric salts, the optical investigation, which is also 
confirmed by the direction of migration of the coloured ion, shows 
that nitric oxide forms part of a complex anion in concentrated 
aqueous and in alcoholic solutions, and in solutions strongly acidified 
with hydrochloric or sulphuric acid, whilst in solutions in formic and 
glacial acetic acid, it forms part of the cation. 

The optical investigation affords no support to Raschig’s view that 
in sulphuric acid solutions of copper and iron salts the absorption of 
nitric oxide is conditioned by the sulphuric acid residue, as in 
nitrosisulphonic acid. T. S. P. 


Action of Carbon on Chromyl Chloride. Jose Rodriquez 
Moubelo and Antonio Garcia Bani's (Anal. Fis. Quim., 1910, 8, 
355—362). — It was thought possible that, on passing carefully dried 
vapours of chromyl chloride mixed with air over heated carbon, 
carbonyl chloride would be formed, thus : 4Cr0 2 Cl 2 + 4-C + 0 2 * 
2Cr 2 0 3 + 4COCI 2 . But instead of this action occurring, chromic oxide 
was formed in "the first portion of the tube, and chromic chloride 
sublimed forward. Difficulty was experienced in obtaining dry wood- 
carbon free from hydrocarbons, and in the experiments described the 
carbon used was heated to redness for some time prior to passing the 
chromyl chloride ; even after this treatment, on passing dry chlorine, 
hydrogen chloride was formed from hydrocarbons retained by the 
carbon, and a certain amount of sublimate was produced. 

On passing a mixture of dry chlorine and chromyl chloride over 
carbon heated to redness, the proportion of chromic chloride formed is 
greatly increased at the expense of the chromic oxide, the action 
2CrCl 2 0 2 + Cl 2 + 4C = 2CrCl 3 + 4C0 apparently preponderating. This 
process affords a simple and rapid means of obtaining well crystallised 
chromic chloride. W. A. D. 


Distillation of Tin in a Vacuum. Erich Tiede and Franz 
Fischer (Ber., 1911, 44, 1711—1717. Compare Schuller, Abstr., 
1904, ii, 109 ; Moissan, Abstr., 1906, ii, 92 ; Greenwood, Abstr., 1910, 
ii, 390). — A quantitative separation of lead from tin in an alloy of 
these two metals was carried out by vacuum distillation in a quaitz 
tube heated in a Heraeus furnace, the vacuum being obtained by an 
ordinary mercury pump. No trace of tin was carried over by the 
lead. Even when the temperature of the furnace was raised con- 
siderably above that necessary for the distillation of lead, tin could 
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not be distilled, since &ir diffused through the quartz and sp^ ,, 
vacuum. The authors therefore designed sm apparatus, the esseathj 
parts of which were as follows. The electric oven proper consisted of 
a porcelain or magnesia tube, wound round with platinum wire aJ 
properly insulated. It was contained in a jacketed glas 8 ^ 
stream of cold water flowing continuously through the jacket ; the 
glass tube was connected with a Gaede pump and a tube cooled ii 
liquid air for condensing mercury vapour, all connexions being Bili 
of glass with mercury seals. A cathode-light vacuum was maintain^ 
during the distillation, the porcelain tube being heated to a bright red 
heat. The metal to be distilled was placed in a boat in the porcelain 
tube. 

Tin was readily distilled in the above apparatus, collecting on ^ 
ends of the porcelain tube. At the same time, with all the purest 
samples of commercial tin used, a deposit formed on the cold walls of 
the glass tube, which was at first brass-yellow in colour, finally 
becoming dark brown to black ; it proved to be tin sulphide, Pure 
tin, prepared from Kablbaum s stannic chloride, did not give this 
deposit ; a short exposure to the atmosphere of the laboratory wjs 
sufficient, however, for some tin sulphide to be formed, as proved by » 
further distillation. T, S, P. 


Preparation of Colloidal Vanadio Acid by a New Dispersion 
Method. Ekich Muller (Zritach. Chm. Ini. Kolloidt, 1911, 8, 
302— 303).— A colloidal solution of vanadic acid is obtained when the 
molten acid is poured into distilled water. If the solution is 
evaporated to dryness on the water-bath, the residue obtained ii 
insoluble in water, but is much more reactive than the ordinary form 
of the acid. It is supposed that the production of the colloidal acid in 
the above manner is due to the rapidity with which the transition 
from the liquid to the solid state is effected. H. M. D. 


Sodium-Gold Alloys. 0. H, Mathewson (Inltm. Zeild. 
Melulloyraphie, 1911, 1, 81-88).— Gold dissolves readily in sodiunut 
low temperatures. The freezing point of sodium is lowered until a 
eutectic point is reached at 3*6 atomic % of gold and 81°; the freering- 
point curve then rises to a maximum at 989°, corresponding with the 
compound Au.Na, from which it falls to a second eutectic point at 
S3 atomic % Au and 876°. Solid solutions are not formed to any 
appreciable extent in any part of the series. The compound Aujhs » 
stable in air, but is attacked by hot water, or more rapidly by acids. 

Gold may be separated from its alloys with silver by dissolving in 
molten sodium and subsequently extracting with nitric acid. 1« 
residue contains a trace of silver. The alloys of gold and sodium m 
very rapidly attacked by a dilute solution of potassium cyanide con- 
taining hydrogen peroxide. Platinum, if present, rema^ almost 
completely undissolved. 
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The Platiniferous Deposits of the Urals. Louis Duparc 
Utck Sd.phys. nut., 1911, [iv], 31, 211—230, 322—345, 439—456 
516-533).— A detailed account is given of the geological relations of 
the platiniferous districts; and petrographical descriptions, with 
several analyses, are given of the rocks. The platinum occurs mostly 
in the dunites, less frequently in the pyi-oxenites, and it is often 
associated with chromite. Fifteen analyses by H. C. Holtz (published 
also in Tsch. Min. Mitt., 1910 [1911], 29, 498 — 604) are given of 
native platinum collected from the stream beds at various localities ; 
the extreme values are : 

Pt. Ir.Os, Pd. Cu. ' Rb,Ru,Ir. Fe. 

75-37—88-98 0-28-5-41 0 15—0-99 0‘03— 166 2 79— S96 7‘03— 16 60 

In most of .-the analyses, however, Pd, Cu, Eh, Ru, Ir are given 
together, the extreme values being 3-00—8-04. ' L. J, S. 

Yttrofluorite, a New Mineral from Norway. Thorolf Voot 
(CtnW. Min., 1911, 373 — 377). — The mineral forms a vein some 
metres in width in a pegmatite vein intersecting granite in northern 
Norway (exact locality not stated) ; associated minerals are fluorite 
(D 3-2006), orthite, gadolinite, fergusonite, euxenite (1), and xenotime. 
It is translucent to transparent, yellowish or brownish, and has a 
vitreous to greasy lustre. There is an imperfect octahedral cleavage, 
and the material is optically isotropic, belonging therefore to the 
cubic system. Hardness 4J, D 3-5572, %, 1 -4572 (of the material 
analysed) ; another sample gave D 3 5356, 1-4522. . The 

composition is also variable ; one sample gave the following results, 
agreeing with 20CaF 2 ,3YF, : 

Loss on Ifygrosc. Total 

CaO. Y 2 0 3 , etc. Ce^Oj, etc. Alkalis. F(ca1cd.) ignition, water, less 0 for F, 
54 ’89 17-35 1-68 0 15 45'54 0 67 0’22 101’33 

Spectroscopic examination showed the presence of several other rare 
earths. Although somewhat resembling fluorite in its characters, the 
mineral is more nearly related to yttrocerite, but differs from this in 
containing leas cerium earths. These minerals are regarded as form- 
ing an isomorphous group with the formulae: fluorite, CaF 2 or Ca 2 F 6 ; 
yttrocerite, (Oa 3 ,Ce 2 ,Y 2 )F 6 ; yttrofluorite, (Ca 3 ,Y 2 )F tf . L. J. S. 

Composition of Blende from Picos de Europa, Ramon Llord 
y Gamboa (Anal. Fis. Quirn ., 1910, 8, 413—421). — Blende from Picos 
de Europa examined by the spectrographic method (compare Urbain, 
Abstr., 1909, ii, 1026) was found to contain indium (traces), gallium 
(relatively abundant), and germanium (approximately 1 in 1,000,000). 
Iron was present in very varying proportions in all the blendes from 
this locality which were examined, and it is probable that the orange 
and b].op4-pejJ specimens owe their colour to this elemen^. The colour 
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is not homogeneously distributed in the crystals, but exists ‘ 

One nearly colourless specimen contained only 0-066% o/V” 088 ' 
sulphide. The colourless blendes do not contain manganese t 
could be detected in these, Cadmium is always present ’p i- 
potassium, sodium, and lithium can be detected in na-irly all gw ■ u ®i 
spectroscopically ; these are probably present as chlorides and"?*''* 
the inclusions visible under the microscope. By powder 1 
mineral very finely and extracting with water, the filtered ^ 
shows the presence of chlorine and the metals named. The a ^ 
extract from 100 grams also contains 0-007 gram of organic 


powdered 


which is volatile and has a turpentine-like smell, The 
blende after extracting with water no longer showed the p 
calcium, potassium, sodium, or lithium when examined spectiosronM| ! 
showing that the metals are present exclusively as soluble chlorm ' 
The extracted blende, however, shows the phenomenon of ther 
luminescence, which, therefore, is not due to the presence of the! 
impurities. \y ^ j J 


Muthmannite, a New Mineral. Ferruccio Zambonini i 
Kryst. Min., 1911, 49, 246— 249).— Attention is called to the fop 
that the published analyses of krennerite fall into two groups: these 
containing but little silver and with the ditelluride formula 
[Au,(Ag)]Te 2 ; and those containing about 20% silver, which have the 
monotelluride formula (Ag,Au)Te. It is only those of the former 
group that wore made on material of which the crystallographic 
identity with the orthorhombic krennerite bad been determine! 
Those of the latter group are taken ns representing a distinct species, 
for which the name muthmannite is proposed ; the following new 
analysis of this also agrees with the formula (Ag,Au)Te. 

Au. Ag. Pb. Fe,Cu. Te. Total. 

22-90 26-36 2-58 little. 16-44 98’28 

The material analysed resembles krennerite in its externil 
appearance; but the imperfect crystals are tabular aDd often 
elongated in one direction, parallel to which direction there is t 
perfect cleavage. The colour is very pale brass-yellow, but on a fresh 
cleavage greyish-white. The mineral occurs with quartz and iron- 
pyrites on crevices in dacite; its locality is not stated (but is 
presumably Nagyag, Transylvania). L, J, S. 


Apatite and Spodiosite. Frank K. Cameron and W, J. 
McCauqbe-s (/. Physical CAm.,191 1, IS, 463— 470). — When tricalcium 
phosphate is dissolved in fused calcium chloride a granular, crystalline 
substance which has the formula Ca 8 (PO,) 2 ,CaCl 2 results. This is the 
chlorine analogue of spodiosite and is termed chlorej/odiosite. It isalso 
produced by dissolving natural chlorapatite in fused calcium 
chloride. When excess of dicalcium phosphate is dissolved in 
calcium chloride, the product is chlorapatite, Ca 3 (PU 4 ) ! ,]CaCl i 
Artificial fluorapatite mixed with fluorite is obtained by dissolving 
calcium fluoride in fused disodium phosphate. 
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ybe apatites, which are more soluble than the spodiosites, are formed 
o0 heating the latter to redness, hence spodiosites rarely occur in 
nature. Apatite, which is widely distributed in rocks and soils, has 
apparently been formed when the molten magma was strongly acidic, 
and was one of the first minerals to crystallise out. Apatite 
crystallises in hexagonal prisms, chlorapatite having bipyramidal 
ends and fluorapatite usually basal pinacoid ends. Artificial 
fluorapatite sometimes exhibits the peculiarity of re-entrant 
pyramidal ends or phantom crystals. Spodiosite is orthorhombic, 
chlorspodiosite beiDg much less developed along the c axis than 

fluorspodiosite. R. J. C. 

New Mineral [from Brazil]. J. M, de Padua e Castro (Revixta 
Chim., 1910, 6, 365 — 369). — This mineral, found in the State of 
Espirito Santo, Brazil, consisted for the larger part of material 
having D 4*511, and containing in addition to tantalic, niobic and 
titanic acids, and zirconia, about 30% of a metallic oxide (XO) of a 
yellow colour, which belonged to the group of the rare earths, but 
could not be identified with any of those known. Aluminium, 
glucinura, chromium, yttrium, cerium, lanthanum, didymium, and 
thorium were all excluded. The quantitative composition was found to 
be as follows : 


Ta 2 0j,Cb 2 O 6 . Ti0 2 . Zr0 2 . Fc 2 0 5 . XO. H.>0. Not estimated/ 

89-5 * 20*0 1*0 3-0 3 0 0 3 2 3-3 

* Quartz, alumina, graphite, and silica soluble in alkali. 

The mineral is not entirely uniform, but showed at certain points 
yellow particles of a schistose character consisting of quartz (90%), 
combined silicic acid (1*5%), ferric oxide (7%), and alumina (0*8%). 

W. A. D. 

Composition of Potash Felspars. Piiilippe Bakbier (Bull, 
Soc./ranf. Min., 1911, 34, 117—123. Compare Abstr., 1908, ii, 
704). — A reply to Vernadsky and Revoutsky (this vol., ii, 122). 


Formation of Kaolinite in Some Coal-measure Shales of 
Northumberland. R. Cooksey Burton ( Proc . Univ. Durham Phil. 
Soc., 1911, 4, 24 — 29). — Kaolinite occurs as white patches in clay- 
ironstone at Whitley Bay (anal. I) ; as a material replacing the calcite 
of fossil shells in shale at West Wylam Colliery ; and on the surfaces 
of fissures in shale at the Duke Colliery, Asbington (anal. II). Under 
the microscope, it is seen to consist of silvery- white scales, only rarely 
with hexagonal outlines, which possess a perfect basal cleavage and 
give a biaxial interference-figure ; sp. gr. 2*58. Anal. Ill, of the 
portion insoluble in hydrochloric acid of the clay-ironstone from 
Whitley Bay, shows an approximation to the analyses of the 
kaolinite. The material has evidently been formed by the action 
of carbon dioxide in solution, which has removed the ferrous carbonate 
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and more readily decomposed silicates, and caused the aluminium -v 
to recrysfcallise : 81 ^ 


SiO s . 

AljCV 

FejOg. 

CaO. 

MgO. 

NajO. 

HjO. 

I. 40-91 

41-53 

— 

trace 

trace 

trace 

16-83 

II. 46-82 

39-44 

— 

— 

— 

— 

13-93 

III. 47 24 

21-72 

3-39 

0-08 

0-70 

4-42 

22-56* 


* Including organic matter. 


Metamerio Natrolite. Stanislaus J. Thugutt (Ctntr ir 
1911, 405 — 411). — In weathered phonolite, occurring in contact vl 
fresh basalt in a quarry between Satteles and Schomitz, near CarklJi 
Bohemia, the minerals found in the cavities are, in the order of the ' 
formation, phillipsite, thomsonite, natrolite, and calcite. The natrolite 
forms radiating bunches of needles on a base of thomsonite Th 
needles exhibit a distorted development of their faces, and the oblid * 
optical extinction of 5 — 6° indicates monoclinic symmetry. Analv' 
of the materia] gave the following results, which, after deducting l4 e 
etc., as due to the presence of admixed thomsonite (12*15%) ae J 
with the natrolite ratios : H 2 0 : Si0 2 : Al 2 O s : Na 2 0 = 

2*18: 2-98:1*00: 1*03: 


SiOfr A1 2 O s . CaO. K^O. Na. 2 0. HjO. Total. Sp. gr. 

45-83 27-32 1*68 0 04 15 17 10-72 100-76 2 24 


The fact that the material is a mixture is also indicated by the 
microchemical colouring reactions with methylene-blue and with silver 
chromate. The natrolite when partly dehydrated by heating over a 
flame for a few seconds gives an intense blue with methylene-blue, 
or an orange-red colour with silver chromate (10% silver nitrate with 
20% potassium chromate). If the heating is continued for seven 
seconds these colour reactions are not obtained. On the other hand, 
with the natrolite from Leitmeritz (Abstr., 1909, ii, 1097) and some 
other localities the heating may be Continued for a longer period of 
time, proving that the material is more stable. For the less stable 
form of natrolite from Schomitz, the name epinatrolite is suggested 
This has also been detected in the phonolites of some other localities, 
and it is suggested that it owes its origin to the alteration of minerals 
of the sodalite group, whilst normal natrolite is a derivative of 
nephelite. In their morphological and optical characters, and in 
chemical composition, these two forms of natrolite exhibit no 
difference. 

The suggestion of Brogger that natrolites with oblique optical 
extinction contain potash, does not apply in the material hero 
analysed. L. J. 8. 


Optical Properties of Rose Beryl from Madagascar. Aueid 
Lacboix and Etienne Rengadx (Bull. Soc. fran$. Min., 1911, 34, 
123 — 125). — The rose-coloured beryl, occurring in Madagascar as 
crystals of tabular habit, contains alkalis, more especially caesium, 
replaci the glucinum. Corresponding with the higher atomic 
weights of the replacing elements, there is an increase in the sp. gr. 
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fl pd refractive indices of the beryL New analyses 
material from : (X) Vohidahy, and (II) Maharitra; 


are given of 


A3/V 010. Loss oa 

SiO r ' , ' MnO. CaO. Cefi. Na,0. Li.0. ignition. Total. 

I 62 ’70 30’30 1-04 trace — 1’43 1-03 0’83 2-63 9 9 - 96 

II. 60'39 29-06 0'26 trace 0'34 4-56 0-24 2 00 2 23 99-07 


This material also gave the following results, which are compared 
with the results obtained by Duparc, Wimder, and Sabot (Abstr., 1910, 
ii, 312) and by Ford (Abstr., 1910, ii, 873) for rose beryl from 


Madagascar : 

Locality. 

Total 

alkalis. 

Sp. gr. 

». 

E. 

CD — f. 

Tsilaisina (Duparc) .... 

0 92 

2’716 

1-5822 

1-5760 

0-0062 

Vohidahy 

3-29 

2*75 

1-5860 

1-5795 

0-0065 

Madagascar (Ford) 

4-98 

2-79 

1-59500 

(1-58691) 

(0-00809) 

Maharitra 

6-80 

2-81 

1-5996 

1-5811 

(0-0085) 


L. J. S. 


A Variety of Riebeckite (Bababudanite) and Cummingtonite 
from Mysore. William Frederick Smeeth (Records Mysore GW. 
Dept., [19111], 9 [for 1907 — 8], 85 — 94). — The quartz-magnetit-e- 
schista of the Bababudan Hills in the Kadur district contain beds of 
cummingtonite, with, hero and there, black radiating prismatic 
aggregates of a soda-amphibole closely allied to riebeckite, for which 
the name bababudanite is proposed. The quartz-magnetite-schists 
appear to have been derived from the decomposition of the amphiboles. 
Analysis I. of the bababudanite gives the formula 
2NaFe"(SiO s )j,Fe"Mg s ( Si0 3 ) ( . 

The mineral has a prismatic cleavage angle of 56° ; and it differs from 
riebeckite in having a slightly greater aDgle of extinction (b : c' - 7 —9°), 
and in the character of the pteoebroism (a prussian-blue, h purple 
tending to violet, t yellow with tinge of green). 

The cummingtonite is brown, due to ferruginous material along 
cracks, but when maguetite has been separated with a magnet and the 
material boiled with hydrochloric acid, it is perfectly colourless 
(anal. II.) : 

SiO,. AljOj. Fe.,0,. FeO. MnO. CaO. MgO. K 3 0. TSsfi. H,0. Total. Sp. gr. ■ 

I. 64-48 2-10 16-79 6'02 0'08 1'04 1211 0'32 S-34 0 40 68-31* 318 

II. 66-48 0-51 — 20-65 2 90 065 18'68 — — — 99 97 3191 

* Insol. in HF and II, SO,, 0’63 ; P 2 0 s , trace ; TiO„ nil. 

L. J. S. 


Physiological Chemistry. 


The Causes of Absorption of Oxygen by the Lunge in 
Man. C. Gordon Douglas and John S. Haldane (Free. Roy. Soc ., 
1911, B, 84, 1—2).— During rest and under normal conditions, and 
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provided the blood is not more than about 25% saturated with carhn 
monoxide (experimentally added to the inspired air), the tension* 
Oxygen in the arterial blood and in the alveolar air are pracfcWli 
identical. Under such conditions, therefore, oxygen absorption ocw * 
by diffusion alone. But when the percentage of oxygen in the i nspil ^ 
air is lowered sufficiently (or the saturation of the blood with carbo 
monoxide is increased sufficiently), the tension of oxygen in ^ 
arterial blood is much higher than in the alveolar air. 
muscular work, especially when the air is poor in oxygen, the same 
effect is produced. .Under these conditions, therefore, active secretion 
of oxygen inwards is taking place. In muscular work, it is considered 
that the pulmonary epithelium is stimulated to secrete oxyg eu 
inwards by the products of metabolism. W. D, H, 

Influence of Inhalation of Oxygen on the Lactic Acid 
Produced during Hard Work. Israel Feldman and Leonard 
E. Hill ( J \ Physiol 1911, 42, 439 — 443).— -Inhalation of oxygen 
markedly lessens the excretion of lactic acid in the urine after hard 
work. The increased production of the acid which occurs when air is 
breathed is considered to be due to want of oxygen. The observations 
were made on man. W. D. H. 

The Action of Intravenous Infusions of Saline Solutions on 
the Respiratory Exchanges. Fritz Yerzar ( Biochem , Ztiki, 
1911, 34, 41— 51).— The method employed was the same as that used 
by Tangl. It was found that injection of even 075% sodium chloride 
caused an increase in the oxygen consumption when the kidneys were 
excluded from the circulation. This increase is less than the increase 
of carbon dioxide excretion ; the injection of the saline solution 
causes, therefore, a diminution in the respiratory quotient. The 
experiments afford no explanation as to the mode of action of sodium 
chloride. k. B. 8. 

The Respiration of the Eggs of the Sea-urchin (Strongylo- 
centrotus lividus) in Pure Sodium Chloride Solutions, Otto 
Meyerhof (Biochem, Zeitsch., 1911, 33, 291 — 302).— The amount of 
■ oxygen used up by the eggs was determined by Winkler s method. It 
was found that in sodium chloride solutions from somewhat less than 
two to more than four times as much oxygen was used up as in 
isotonic sea- water. * ^ ^ ^ 

Action of Chloroform on Blood-Vessels. J. Argyll Campbell 
(. Proc . physiol. Soc 1911, xxxiii-xxxiv ; J. Physiol., 42 ).— Schafer 
and Scharlieb state that chloroform in oxygenated Itmgers ui 
produces vaso- constriction, except in the kidney vessels. Fm ey an 
Martin, using the drug in oxygenated defibrinated blood, state t a e 
main effect is vaso-dilatation. Both these results are confirme . 
the blood is not oxygenated, constriction occurs. Oxygenation ma ' 
no difference to the effect obtained when Ringer s fluid is 
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Effect of Increased Temperature of the Carotid Blood, 
y fi. £. Moorhouse (Avwr. J. Physiol, 1911, 28, 223— 234).— Dogs 
we re anaesthetised with urethane or morphine, and the carotid arteries 
enclosed in heaters through which a stream of hot water was kept 
flowing- The vertebral arteries were tied. The results of thus 
warming the brain are : (1) an increase in the heart's rate preceded by 
a primary decrease due to an increased vagus tone ; (2) increase of 
blood in the periphery due to vaso-motor response, and (3) an 
increase in respiratory ventilation, which is usually due to an increased 
rate of breathing ; but increase of depth may occur in respiration 
without increase, or even with decrease, in the rate. These differences 
are probably due to difference in activity of the sensory side of the 
respiratory mechanism. W. D. H. 

The Influence of Intravenous Blood Transfusion on the 
Metabolism of Matter and Energy. Paul Hari (Biochem. 
Ziitsch., 1911, 34, 111 — 146).' — The effect of directly transfusing the 
blood from one dog into another was investigated, the respiratory 
exchanges, nitrogen and carbon output in the urine and faces (the 
latter estimated by the Brunner-Messinger-Scholz dichromate method) 
being measured. Direct measurements of the heat developed by the 
animals were also made at the same time as that of the respiratory 
exchanges with the employment of a Rubner respiration calorimeter. 
The caloric values of the egesfca were also measured in a Berthelot- 
Mabler calorimeter. It was found that the transfusion of blood into 
an animal caused an increased destruction of protein and apparently 
also a limitation of the fat consumption. In starving animals, when 
the amount of water ingested is the same before and after transfusion, 
there is a diminution of the water excreted after the transfusion ; 
this is not the case with fed animals. There is a small increase in 
heat production after transfusion, due to the increased work of the 
heart. S. B. S. 

Deamidation in the Blood of Normal Animals, and in 
Those Deprived of the Thyroid. An, K. Medyedeff (Zeitsch. 
physiol Cfom., 1911, 72, 410— 448).— The course of the development 
and disappearance of ammonia in the blood in (1) normal animals ; (2) 
animals in the state of inanition, and (3) after removal of the thyroid, » 
is expressed by the equation dxjdt = - k s )(a - x), where k d and k s 

are the respective coefficients of velocity of the deamidation and 
synthetic processes. In the circulating blood of the animals of 
the first category, k& = k g and k s ~ J = 0 ; in those of the second category, 
k<k and £ s = | = 0; in those of the third category, k 6 = 0 and k d = I = 0. 
In the blood of animals of the first two categories, after bleeding, 
deamidase diffuses into the blood-plasma from the corpuscles; in 
those of the third category this does not occur, the amount of 
deamidase in it remaining constant. ^ 

Anti-coagulants on Frog's Blood. Harold Pringle and John 
Tait ( Proc . physiol Soc. t 1911, xxxviii— xxxix; J. Physiol , 42).— 
Most anti-coagulants of frog's blood (viperine venom, pep one, 
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novocaine, potassium oxalate and fluoride, neutral salts, and hirudioi 
preserve the shape of the spindle cells or thrombocytes, and prev e J 
resetting of red-corpuscles around them. If calcium chloride ;» 
subsequently added, cytolysis of the thrombooytes and resetting 0 t 
red-corpuscles begins in a few minutes. It is inferred that calcium 
is necessary for cytolysis of these cells. W. D. H, 

The Scission of Esters in the Blood. Peteb Rosa (BwU 
ZeitscA., ,1911, 33, 413-422).— The scission of tributyrin by 
was investigated by the method of surface-tension measurements 
already described by the author. The reaction was found to 
unimolecular when carried out in a neutral solution {1 part TriGrn> 
hydrogen and 7 parts dihydrogen sodium phosphate). The reaction 
rate was directly proportional to the quantity of ferment present. 
The optimum of the reaction was in the presence of the hydrogen i m 
concentration of the blood, and the rate diminished if this concentra- 
tion be increased by usiog acetate mixtures, or mixtures containing 
larger quantities of the mono-hydrogen phosphate. Increase oi 
alkalinity to a certain point also diminished the rate, but in this 
case accurate results were not obtainable, owing to the direct 
hydrolysing action of the hydroxyl ions. S. B. S, 


The Blood of Aecidians. I. Vanadium Compound in the 
Blood corpuscles. Maktin Henze ( Ztitsch . physiol. Chan., 1911, 
73, 494— 501 ).— Phallusia was the principal ascidian worked with, 
but similar results were obtained with the blood of Asculia mtnluk 
The plasma contains only 0'2% of protein ; it has 2‘12, whilst that 
of sea-water is 2'07. The blcod-corpuscles are extremely acid to 
litmus; the acid being volatile with steam in part, and probably 
organic. On exposure to air the corpuscles turn yellowish-green to 
blue ; the chromogen of the pigment is dissolved out of them by 
distilled water (it is also soluble in acetone), and in time turns 
brown. This is probably not due to oxidation ; on incineration it 
yields about 15% of vanadic acid (V,O s ). D- E- 


The Permeability of Blood-corpuscles in Physiological 
Conditions, Especially to Alkali and Alkali-earth Metak 
0 Gkyks (Proc. K. Acad. Wetmtch. Amsterdam, 1911, 14, 
—Polemical. A further discussion on Hamburger's results, especially 
on the way in which the calculations should be made. W ■ 


Do the Individual Red-Blood Corpuscles of a Suspension 
of the Same Show Measurable Individual Differw^ 
Ludwio Dienes (Biochem. Ztitsch., 1911, 33, 268 -74). • 

of investigation consisted in treating a suspension of the corpus 
with an amount of hypotonic salt solution insufficient to 
plete haemolysis. The total solids and hemoglobin content ;«< » 
mated in the centrifuged residue, and the ratio of these 
compared with the ratio in centrifuged untreated c°H u , ' cMB , 
two ratios were found to be the same, and the author gi • 
for drawing the conclusion from these results that there 
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aforences in the blood-corpuscles, the chief reason being that it is 
jftely that the hsemoglobin and other constituents are dissolved from 
be corpuscles in the same proportions, g g 

The proteins of Serum, Ferdinand Bheinl (Arch. exp. Path, 
’harm., 1911, 314). The relationships of the albumin and 

lobulin of the blood-serum constitute a puzzling physiological ' 
roblem. Cervello found that the administration of antipyiine 
acreages the globulin and diminishes the albumin: This is con- 
fined. It is further shown that in vitro admixture of antipyrine 
nth serum leads to the same result. The proteins were estimated by 
be “salting out” method. If the transformation is a real one, it is 
nrther assumed that it must be accompanied with a change of a part 
(the cystine of the albumin into glycine, since globulin contains 
itcine and albumin does not, and globulin contains less cystine than 
ibnmin. W. D. H. 

The Chemical and Physical Changes in the Blood-Serum 
lairing Place During Starvation. Michael Polanyi (BiocUm. 
lit lick., 1911, 34, 192 — 204). — During starvation there is a diminn- 
ioo in the following factors : protein content, total solids, viscosity, 
nd specific gravity. The surface tension increases. The content in 
gh increases during starvation, as does also the chlorine content 
measured directly, and indirectly by Wassmuth’s calculations from 
be conductivity). The osmotic pressure also rises The amount of 
it shows no regular variations. Tho concentration of the hydrogen 
ids increases. S. B. S. 

Formation of Dental “ Tartar ” by Dissociation of tho 
larbophosphatea of Saliva. A. Barille (/. Pharm. Chim., 1911, 
nij, 3, 582 — 585). — Nespoulous has recently extended the views 
spressed by the author (Abstr., 1904, ii, 27 ; 1910, ii, 74, 523) as to 
be origin of bones and calculi by dissociation of carbophosphates, to 
xplain the formation of dental tartar, and the present paper gives 
mfirmatory experimental data. Saliva leaves 5 or 6 grams per litre 
E mineral matter, consisting of magnesium and calcium carbonates 
nd phosphates, and gives a precipitate of these constituents when 
lade alkaline or exposed to air, due to removal of carbon dioxide 
■orn dissolved carbophosphates in either case. Salivary calculi 
Iways contain calcium phosphate and carbonate. The mineral matter 
E dental tartar includes 70% of trioalcium phosphate and 8% of 
tlcium carbonate, the presence of the former being due to the fact 
lat decomposition of carbophosphates in the mouth usually occurs in 
fesence of alkali. T. A. H. 

Influence of Intake of Pood on Gaseous Metabolism and 
hergy Production. Alfred Gigon (Pfluger’s Archiv, 1911,140, 
19 — 592). — The organism carries on its fundamental metabolic 
foce8ses independently of the moments when food is takeD. The 
ork of digestion has, however, a certain effect, and even in fasting 
ie activity of digestive organa is a small factor. Iu ordinary 
VOL, o. ii, 50 
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conditions of nutrition the taking of carbohydrate or protei 
intermediate effects. Sugar is in part changed into 
food also leads to the laying on of fat. Each constituent 0 f t *** 
has a specific action both in the direction of energy pro<W ^ 
as in its metabolic effects. This specific action tnanif" ? ll .*^ 
whether the substances are given alone or mixed together *** ^ 

W ' I). H. 

The Action of Certain Sulphur Compounds on Metatav 
ancf Exoretion. Charles 0. Jones (Bio.-Chem. J 11 
427 — 441). — In rabbits, sulphates in large amount lessen u . 
changes in the cells, by preventingexchange between them andth w ' 
stream. As the sulphate is reduced this disappears, and , 
stimulation accompanied by diuresis follows. There is a 5 * 6 */ 1 
irritant action on the kidney cells. Purgation is not common ?? 
sulphates which are quickly reduced in the body to sulphates . ■ 
the same way; so also do sulphites and sulphides if ojjj' " 
enzymes are abundant. If there is a deficiency of these en 
sulphites appear to unite with and neutralise the action of t' ^ 
enzymes ; and sulphidos appear to unite with some constituent of? 
cell itself, and to interfere with and ultimately stop all metakolj' 
changes. W. D J 

Fat Digestion: Stefan von Pesthy (Biochtm. Zeitich., 191] 34 
147 — 169). — The hydrolysis of fats (emulsions of olive oil ' with gon 
arabic and water, and of egg-yoke with water) by means of the 
lipases of stomach (from dog and man) and pancreas was investigated 
by estimating, not only the fatty acids, but the glycerol formed in the 
process. The latter was determined by precipitation of the digestion 
mixture with phototungstic acid, removal of tho excess of the latte 
by barium salt, removal of the excess of barium by carbon dioxide 
and of the chlorine by silver hydroxide. In the filtrate from ife 
various precipitates, tho glycerol was estimated by the Zeisel-Fanto 
method. The same methods were employed for estimating the glycerol 
and fatty acids in the contents of the small intestine. It was found 
that the glycerol estimations yielded more trustworthy values thauthe 
fatty acids determinations, as the latter, for some unknown reason, 
showed irregularities in the case of egg-yolk. With pure fats, 
however, both factors gave fairly accurate numbers. The conclusion 
was drawn from the results obtained that the stomach contains a tin 
lipase secreted from the mucous membrane, and that the scission of fat 
is not due to regurgitated eDzymes from the intestine, as these lo* 
their activity in the acid gastric contents ; furthermore, in cases where 
regurgitation is known to take place, as iu achylia gastrica and 
carcinoma, no scission of fat by the gasiric contents was observe! 
In the intestine, both fat and glycerol were present, but not in tin 
proportions corresponding with the chemical formula of fats. 

S. B. S. 

The Influence of the Melting Point of Fats on their Rated 
Disappearance from the Stomach Franz Tangl and Alius® 
Erdelyi (Bipcfom. Zeiltch., 1911, 34, 94 — 110 ).— The fats, linseed oil, 
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ji*e oil, lard, aEd bee * fat > were ma(le ' nt0 emulsions, in as nearly as 
lostible the same way, by means of water and gum arabic, and intro- 
heed by a stomach-tube into the stomachs of dogs. In different 
jamais, after various intervals, the content of the stomach in fat 
[a9 estimated. This was done by administering to the animals at the 
1 intervals after ingestion of the fat, apomorphine, which causes 


lieu O ' 4 I* .. 1U(,U UdUSCg 

he stomach contents to be vomited quantitatively. As the result of 
jimerous experiments carried out in this manner, the conclusion was 
jawn that the rate of disappearanceof emulsionsof fatsfrom the stomach 
l a function of their melting points and viscosities ; the higher the 
belting point and the greater the viscosity, the more slowly they 
t — from the stomach. S, jj g 


The Diastases. IX. The Influence of Serum, Lymph, and 
he Expressed Juices of Organs on Diastatio Action. Julius 
Pohlcemuth ( Biochem . Zeilsch., 1911, 33, 303— 314).-— Serum 
tolerates the action of diastase to a much greater extent than can 
C accounted for by its content in sodium chloride. The accelerating 
ttion is not increased by allowing the serum to act on the diastase for 

I prolonged poriod, and it appears, therefore, that the diastase does 
ot enter into combination with the accelerating substance, but that 
be latter forms a substrate for the action in the same way that sodium 
kloride does. The accelerating action can be detected when only 
Ery small quantities of serum are added, and sernm obtained from all 
arts of the body of tho same animal has an equal accelerating effect, 
brum taken from an animal after a meal has a slightly greater effect 
San that taken from the animal before. The strongest activating 
ffect is obtained by the sera from the dog, sheep, and rabbit ; then 
Jlow the sera from man, rat, horse, ox, and goat. The diastase from 

II organs is activated by serum. The iymph aod expressed juice from 

(her organs also exert an accelerating effect. The accelerating 
(bstance is in all cases heat-stable and soluble in alcohol. The com- 
bative accelerating effect of the expressed juices of several organs 
ts investigated. S. B. S. 


Carbohydrate Metabolism, Felix Beach (Biochem. Zeitsck, 
Ill, 33, 436 — 448). — Raw meat increases the sugar output in a dog 
pm which the greater part of the pancreas has been removed. This 
crease canoot be explained by assuming that with raw meat there is a 
jeater utilisation of the food-stuff. The observation of Hedon was 
pfirmed that phloridzin decreases tho blood-sugar content in dogs 
|th pancreatic diabetes. By this means the amount of blood-sugar 
P be reduced to the normal. It does not appear, therefore, that the 
pinution of the blood-sugar content in diabetes can be regarded as a 
kourable alteration in the metabolism disturbances. The influence 
j muscular work on the blood-sugar content was also investigated. 
|ere was found in nearly all cases an increase when tbe muscles 
psed from a condition of rest to one of activity, and in most cases a 
pinution when the muscles passed from a state of activity to one of 
ft. , S.B. S. 
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The'Metabolism of Starch when Introduced Parent 

Fritz Vehzar (Bioolem. ZeiUeh., 1911,. 34, 66— 85) 

solutions be injected rapidly, starch will appear in the u t ; 
kidneys are therefore permeable to starch. With slow inject' 6 ' 
the other hand, no starch will appear in the urine. Both fo 08 ’ 01 
rabbits behave in this respect in a similar way. If the 
injected slowly, it disappears rapidly from the blood. xt e . * 
venously injected starch is, in this ca6e, entirely oxidised , 
determined by the measurement of the respiratory exchange n 
same result was obtained whether the starch was injected into tk 
jugular or portal vein, With dogs made diabetic with uranium nit 
the injection of starch causes an increased output of SU g at 
urine ; this increase corresponds with the amount of starch in» t j 
Starch appears,' therefore, when injected, to be first hydrolysed to 
sugar, which is then burnt. After partial extirpation of the pancreas* 
dogs will tolerate the injection of quantities of starch which ate f,u 
to normal animals. This fact can be explained by the presence ;; 
larger quantities of diastase in the blood of those animals in which tks 
pancreas has been partly removed. S, B S 

The Resorption and Excretion of Starch Granules. p BIR 
Vehzar (Biockem. Zeitsch. , 1911, 34, 86 — 93).— Experiments 
carried out on human beings, dogs, rabbits, and rats. Starch 
granules, in the form of paste, were ingested. At intervals afterwards 
the urine was collected, with stringent precautions to guard against 
any contamination, and centrifuged. The deposit was examined 
histologically, aud found to contain starch grannies, from which result 
the conclusion was drawn that the granules can pass from the intes- 
tine into the blood stream, and then be excreted by the kidneys. 
These observations confirm those of Hirsch. S. B. S. 

Creatine and Creatinine Metabolism in Dogs with Eck 
Fistula. Nellis B. FosTERand Henry L. Fisher ( J . Biol . Ckm ., 1911, 
9, 359 — 362). — In dogs with Eck fistula, ingestion of creatinine was 
followed bya rise in creatinine excretion, and inonecasebyimincrea* 
of creatine excretion. This, however, was probably accidental. After 
ingestion of creatine, there is no rise in creatine output, and the rise 
in creatinine excretion was too small to be convincing. \V, D. E. 

Action of Gastro intestinal Juices on Nucleic Acids. Paata 
A. Levene and Flokentin Medigeeceanu ( J . Biol . CAcm., 1911,9, 
375 — 387). — The nucleic acids are mono- or poly-nucleotides, that it 
compounds of phosphoric acid conjugated with a complex composed d 
carbohydrate and a base. During metabolism they undergo complin 
disintegration; how far this occurs in the process of digestion is 
uncertain, although London and Scbittenhelm regard it as proved tnat 
in the intestine (but not in the stomach) decomposition occurs, which 
if complete, liberates purine bases, and if incomplete leads to tbf 
formation of nucleosides. In the present experiments the substanc# 
employed (given in order of increasing complexity) were mosin, cytidin. 
guanylic acid, pyrimidine nucleotides, yeast-nucleic acid, and thjm® 
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c leic acid. The juices used were active, and were supplied by 
f„\ 0 S, Inosin, guanosin, and cytidin were unchanged by gastric, 
S creatici, and intestinal juices alone or in combination. Guanylic 
was changed by intestinal juice only, and the change was a detach- 
1 0 f the phosphoric acid from guanosine, the latter substance being 
"Icipitated in crystalline form. Pyrimidine-nucleotides underwent 
’ g r ime change under the influence of the same juice, but to a less 
[eo-ree. The nucleic acids from yeast and thymus were also attacked 
/intestinal juice only, and of the two that from yeast was most 
lecomposed. It became soluble in glacial acetic acid ; this is possibly 
, to cleavage into mono-nucleotides; phosphoric acid was also 
iterated. D. H- 

Digestion and Absorption of Nucleic Acid in the Gastro- 
ntestinal Canal. II. E. S. London, Alfred Schittenhelm, and 
ukl Wiener (Zeitsch. physiol. Chem., 1911, 72, 459 — 462). — The 
uthors agree with Levene and Jacobs that the final splitting of 
incleic acids occurs in the organs and tissues. If, however, guanylic 
cid is given to dogs, the chyme in the ileum contains guanosine ; this 
ras isolated and identified with certainty. It also was found after 
eeding on thymus-nucleic acid. W. D. H. 

The Presence of Secretin During Fretal Life. Harold 
’ringlb ( Pros . physiol Soc., 1911, xl ; J. Physiol, 42).— Active 
ecretin can be prepared from new-born kittens and some fmtuses. 
'he date of its appearance in fata! life is still undetermined. 

W. D. H. 

Autolysis of the" Brain. Friedrich Simon (Zeitsch. physiol. 
<l m . t 1911, 72, 463— 48.3).— Previous attempts to determine whether 
roteolytic, phosphatide-splitting or other enzymes are present in 
rain tissue have yielded uncertain and contradictory results. Calves’ 
rain was employed in the present investigation, and chloroform used 
s an antiseptic ; distinct evidence was found of the presence of anto- 
igestive enzymes ; proteolytic products occur ; the main question 
ivestigated, however, relates to phosphorised constituents; phosphorus 
\ split off from organic union, and the amount of inorganic 
hosphates rises correspondingly ; this is true for the brain 
mstituents which are soluble as well as for those which are insoluble 
i alcohol and ether. W. D. H. 

Carbohydrate Tolerance and the Posterior Lobe of the 
lypophysis Cerebri. Emil Goetsch, Harvey Cushing, and Conrad 
acobson [ Bull . Johns Hopkins Hospital , 1911, 22, 165 — 190). — 
rom experimental studies on animals, and clinical observations on 
iae, the following conclusions are drawn. The secretion of the 
isterior lobe of the pituitary body is discharged into the third 
sntricle, and enters the blood-stream by way of the dural sinuses, 
he infundibulum and its stalk hold a reserve deposit of this 
>cretion, and when this part is interfered with, a transient hyper- 
yernia and glycosuria occurs, the fleeting glycosuria which often 
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accompanies fractures of the base of the skull is 
in this way. A short period follows in which the 
for ingested carbohydrates is lessened, and alimentary 
readily produced. This is succeeded by an enduring ai 
tolerance for sugars, which is lowered by injection of poeteri \ Ul 
extract. The sugar tolerance of normal animals is also Iow/h 
such injections. The increased tolerance is accompanied by ac j- ^ 
and a subnormal temperature which indicates conversion of suirar 
fat and a lessened power of oxidation. Injections of the posfeH ! rt ° 
extract conversely cause emaciation. Adiposity is not due th r 
solely to deficiency in the secretion of the anterior lobp. VV D jj° Te 



refractive index, viscosity, surface tension, total solids, protein [l 
(by different methods), cholesterol, ash, water-soluble and ^ate 
insoluble constituents of ash, and sodium chloride. From the results 
which are tabulated, the author draws the conclusion that the hydro' 
cephalic liquid is probably lymph. 8. F. g 

Iodine in the Human Pituitary. W. Denis (/. Biol. CUm 
1911, 9, 363— 364).— Twenty-six human pituitaries were investigated’ 
and in five of these cases iodide had been administered before death 
In no case was even a trace of iodine obtainable. W. D. If. 


The Amino-acids in the Mature Human Placenta, Ajithur 
H. Koelker and J. Morris Slemons (J, Biol. Chm 19 ]], 9 
471— 489).— Approximately one-half of the fresh placenta is blood 
the dried placental material is about 7% of the fresh weight. The 
hydrolytic products (amino-acids and ammonia, the results of estima 
tion of which are given in detail) represent 31% of the organic matter, 
Placental tissue free from water and ash contains H'9% of nitrogen, 

W.D.H, 


The Magnitude of the Work of the Liver. Fritz Vebz. 1 i 
{Biochem. Zeilsck, 1911, 34, 52 — 62). — Tangl’s method wag alsi 
employed in these experiments, in which the respiratory exchanges ii 
curarised dogs, befpre and after exclusion of the liver from the circula 
- tion, were measured. In this case it was not possible to exclude thi 
liver entirely, Queirolo’s operation being carried out, which consists ii 
joining the vena cava with the porta) vein. From the results, thi 
conclusion is drawn that the liver utilises 12% of the total energy 0 
the organism when muscular work is excluded by curare. There i 
also an increase in the respiratory quotient. S. B, S, 

Is the Activity of the Liver Indispensable for the Com 
bustion of Sugar? Fritz Verzar (Biochem. Zeitsck, 1911,34 
63 — 65).— The respiratory exchanges were measured in curarise 
animals with the liver excluded from circulation by the metho 
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bribed in the previous paper, before and after injection of starch 
1 t ^xtrose solution. From the measurement of the increased 
n consumption and carbon dioxide excretion, the conclusion was 
fawn that the injected substances were entirely oxidised, and that for 
5 utilisation of carbohydrates it is not essential that they should be 
Srst converted into glycogen in the liver. S. B. S. 

, Influence and Role of Fatty Matters in the Catalytic Activity 
i>f Hepatic Extracts. Eugene Choay (/: Pharm. Chim., 1911, [vii], 
3 525—534, 574 — 580). — Pigs’ liver after extraction by chloroform 
is much more active, and after extraction by acetone slightly more 
active, than the crude liver towards hydrogen peroxide. The chloro- 
form and acetone exacts are inactive. The increase of activity is 
not proportional to tap quantity of inert matter removed, being greater 
for chloroform and less for acetone. It is suggested that chloroform 
removes the enveloping fats and lipoids from the ferments in the liver 
and thus renders the ferments more readily soluble, and that acetone 
removes only the more liquid fatty matters, leaving the solid ones 
surrounding the ferments, so that the latter pass less easily into 
solution in water. 

In the second paper the effects of extraction by chloroform and light 
petroleum are compared. Extraction by chloroform again produced an 
increase in activity, whilst extraction with light petroleum caused a 
greater diminution in activity than extraction by acetone. 

The activity of all these materials towards hydrogen peroxide varies 
with the acidity of the peroxide solution, and consequently the latter 
should be neutralised by barium hydroxide and a definite quantity of 
sulphuric acid then added. T. A. H. 

The Independence of the Diastatic Action on the Lipoids. 
Emil Stareenstein ( Biochem . Zeitsch ., 1911, 33, 423 — 435). — No 
appreciable difference could be detected between the diastatic action 
of the liver when the material contained lipoids and when it had been 
extracted in a dried form by toluene, ether, or alcohol and toluene. 
The divergence of this result from that obtained by other authors may 
be perhaps due to the fact that the lipoids decolorise the iodine used 
in Wohlgemuth’s method of estimation of the diastases. Egg- 
yolk extract and commercial lecithin, however, inhibit the diastatic 
action, and this result is probably due to the acid character of the 
preparations. The authors also quote experiments which negative 
Bang’s conclusions as to the increase of diastatic action of the organs 
in puncture diabetes, and in other cases of experimental glycosuria. 
He draws the conclusion that diastatic action generally is independent 
of the presence of lipoids. 

Uric Acid Metabolism in Rabbits. H. Ackroyd [Bio.-Chem, 
1911, 5, 442— 444).— The excised rabbit’s liver perfused with Ringer s 
solution produces a small quantity of allantoin. Sodium urate a 6 
to the solution is converted quantitatively into allantoi n. Ron® 0 
the allantoin so proceed is fqrther destroyed, W- • 
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Pnein. Fb. Batcilli and (Mile.) Lima Siinn invictttm j ■ 
1911, 33, 315 — 339).— Pnein is & substance of unknown nature*^’ 


accelerates the primary respiration processes of „„ OUCBi 
respiratory process weakens after the death of the animal, 
best be studied on the liver of the dog, the kidneys of ox, and the 
of horse or ox, which on washing with water can be deprives 
pnein contained in them. It appears to be necessary for the 
respiration, as tissues freed from pnein by washing, lose the 


of tb e 
primary 
latest 


part of the respiratory power. The primary respiration is due tli 
fore, to the concomitant action of pnein and a very labile \ '' ^ 
The greater the weakening of this process, the larger the < 

pnein necessary to restore it. It appears to exist in all ties 

in especially large quantities in the muscles of ox and horse. Certa^ 
tissues contain antipnein, which can be sepa^jjfced from p ne j a ^ 
dialysis, or by precipitation of the nucleoproteins by acids. l{[\l 
blood, bile, and urine do not contain pnein. It is not destroyed by the 
respiration of the tissues, and does not appear therefore to be an 
oxidisable substance. It is easily soluble in water, acids, and alkalis 
is dialysable, and not destroyed on boiling. For its destruction, the 
liquid containing it must be heated at 200°. It is not altered by 
pepsin or trypsin, or by hydrogen peroxide or ferric chloride, 
although it is destroyed by the combined action of the laBt two 
substances. It is slightly soluble in alcohol, but insoluble in benzene 
and ether. It can be partly purified by repeated precipitation by 
alcohol. It has no influence on secondary respiratory processes, or 
on the oxidation of uric acid by alcohol, or succinic acid by animal 
tissues. By itself, it exerts no oxidative action, neither does it increase 
the oxidative capacity of hydrogen peroxide. S. B, S. 


Extractive Material of Ox Kidneys. K. Bebeschin (Zdticl 
physiol. Chem ., 1911, 72, 380— 386).— The following substances have 
been previously isolated from kidneys : purine bases, uric acid, 
carbamide, creatine, leucine, tyrosine, glycogen, and inositol. The 
author has succeeded in isolating betaine in the form of the compound, 
C 5 Hi 2 0 2 NCI,6HgCl 2 , m. p. 246—250°. The base was also identified 
by means of its chloride, aurichloride, and pic-rate, m. p, 183° (Tonani 
gives 180-181°). 

The betaine was isolated from the fraction from which Gulewitsch 
and Krimberg obtained carnitine. 

Carnosine, methylguanidine, and carnitine do not appear to be 
• present in kidney extract. J. J. S, 


The Work of the Kidneys and the M Specific-dynamic 
action ” of Food-Stuffs. Franz Tangl ( Biochem . Ztilsch., 1911, 
34, 1 — 40). — The method of investigation consisted in determining the 
respiratory exchange of dogs before and after the exclusion of the 
kidneys from the circulation, and from the differences of the carbon 
dioxide output and oxygen consumption when the kidneys are in 
action and when they are thrown out of action, calculating the wor 
done by these organs. The respiratory exchanges were measured y 
a modification of the Zunz-Geppert method, and the animals were 
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yrarieed so as to exclude as much as possible muscular work. They 
were kept at constant temperature in specially devised thermostats, 
or when too large, on electrically heated tables. Artificial respiration 
wa s employed in all cases. It was found by this method that 8*7% of 
the oxygen utilisation and 5*1% of the carbon dioxide excretion were 
to the kidneys, numbers which agree well with the determinations 
0 f Jkrcroft and Brodie. From these numbers it was calculated that 
7 * 9 % of tho energy metabolism of the whole organism was due to the 
kidneys* It has been found by Zuntz that certain substances, such as 
urea, sodium chloride, and proteins, cause, after ingestion, an increase 
in the energy exchanges of the organisms. Experiments were per- 
formed to determine how far this “ specific-dynamic’' action is due to 
the kidneys. The energy exchanges of the animals after exclusion of 
the kidneys from the circulation were measured both before and after 
the administration of such substances. It was found that even after 
exclusion of the kidneys, the administration caused an increase of the 
respiratory exchanges, from which the conclusion was drawn that the 
“specific-dynamic” action of such substances was not due directly 
to their stimulating action on the kidneys. 8. B. S. 

Reflux from Intestine to Stomach. E. Peovan Cathcart 
(/. Physiol, 1911,42, 433 — 438). — That bile is frequently found in 
the stomach has been known since Beamont's days; several recent 
workers have pointed out that the administration of fat provokes an 
increased reflux of the intestinal contents. In the present research 
regurgitation in dogs was produced by sodium oleate and hydrochloric 
acid (0‘2— 0*4%), which are both substances that lead to formation of 
secretin ; water, dextrose, and urea (one experiment) produced no such 
effect ; sodium carbonate, peptone, and Liebig's extract produced the 
effect in one experiment and not in the other. The stronger the acid 
used, the earlier does the reflux occur. The regurgitated fluid, as 
a rule, only enters the antrum pylori, owing to the activity of the 
prepyloric sphincter. W. D. H. 

The Chemistry of the Contents of the Intestine. Rudolf 
Boehm ( Biochem . Zeitsch 1911, 33, 474— 479).— A part of the ileum 
with two blind ends, due to an operation for hernia fourteen years 
before the death of the patient, was removed in a post-mortem 
examination, and was found to be filled with solid contents which 
were not of fiecal character. This contained in addition to nucleo- 
protein, a portion soluble in ether and light petroleum which was 
about 33% of the total solids, and was obtained in crystalline form. 
The melting point and polarisation indicated that this substance was 
di hydrocholesterol. S. B. S. 

The Action of Sulphur on the Intestine. Theodor Frankl 
(Arch, exp. Path. Pharm 1911,65, 303— 308).— The chaDge of sulphur 
into hydrogen sulphide was not found to occur in the intestine ; but 
it is partly oxidised into sulphurous .acid, which stimulates the 
intestinal wall, and in some cases produces hyperemia, the outcome 
being increase of peristalsis. 
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The Relation of Stimulation and Conduction in Irri* alls 
Tissues to Changes in the Permeability of the Lim^ 
Membranes. Ralph S. Lillie (Amur. J. Hynal,, 1911, 28, 

222). — A rapid increase m surface permeability is the critical 

•hange in stimulation. This implies that the stimulus (for instance, 
ra electric current) altera permeability directly or indirectly. The 
stimulating current produces a depolarisation at the seat of stimulation, 
which at the break is at the cathode. This decrease of an already 
existing polarisation is probably the really critical change ij 
stimulation, and the increase of permeability is secondary to it. 

W. D. H. 


Estimation of the Indophenol Oxydase of Animal Tissues. 
HowTm “w (/• PhyM, 19H, 42, 402—427). -When the 
chopped tissues of rat and rabbit are mixed with a-naplithol, 
®-phenylenediamine, and sodium carbonate, the velocity ot mdophecol 
formation is in direct linear proportion to the time, although this 
slows down after the first two hours. When the substrate contains 
jmOO-naphthol and diamine, the amount of indophenol formed i, 
nroportional to the square of the quantity of enzyme; with MjW 
substrate, it is proportional to the quantity of enzyme ; and with MjW, 
to the square root of the quantity of enzyme. The tissues o! the m 
are richer in oxydase than those of the rabbit ; heart muscle is richest 
of all, then follow tongue muscles and diaphragm, renal cortes, »ti 
cerebral grey matter. The oxydaaic power of the tissues runs parallel 
with their degree of oxygen saturation. " ■ B. H 


Lactic Acid and Cardiac Muscle. W. Bubbidce (Pm phyM 
Soc 1911 xli ; J. n y * iof., 42). -The diastolic stoppage of thefrogs 
heart produced by lactic acid is considered to he due to a displacement 
Jridum and potassium salts. Such a heart recovers m Rmgers 
solution, or by suitable doses of potassium and calcium salts. ^ ^ 

Nicotine and Curarised Muscles. W. Bubbiwjf. (Pm. pbjrnl, 

■ rt. 

variable rate of development. 

The Significance of Imbibition Phenomena on the Onsri 

Paasing has been shown that 

(Btochem. Zeitsch., 1911, <&, accelerate th^ 

acids when not above certain concentrations grea y « ^ 

imbibition capacity of gelatin and other prote f o[ the 

same is true for muscular and other tissue, and Itt » 
post-mortem changes of muscular tissue is therefore J ^ 

imbibition phenomenon After a time, ximum increase of 

authors’ experiments Bhow, loses water, the after death, 

weight taking place between twenty and thirty 
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Tbis loss is not <iue 1,0 the inor8a . se in aeil1 , as this increaso is shown 
1 10 exceed that amount of acid above which Iobs of water occurs 
? stea ,j 0 f imbibition, These results were arrived at by the investiga- 
tion of the imbibition phenomena both in lactic acid and phosphoric 
ecid solutions, With the loss of water by the tissues, the rigor 
mortis passes off, and this change, as the experiments show, is not due 
to mere loss of water by unchanged tissues, as the increase of acidity 
js not sufficient for this explanation. The second stage is due rather 
a gradual coagulation of the proteins, the coagulated proteins 
oossesBing, as, the experiments show, a smaller imbibition capacity for 
water than do the natural proteins. There are therefore two distinct 
post-mortem changes, namely, the imbibition of water, dne to setting 
{bee of lactic acid, which change is a reversible one, and later a 
coagulation, resulting in the formation of a protein with smaller 
imbibition capacity. The latter change is irreversible. By a study of 
the action of salts and other substances, two distinct actions could be 
discriminated, either the substances could act on the cells and 
accelerate lactic acid formation, and consequently the imbibition 
rigor, or they could coagulate the proteins and produce a coagulation 
rigor, corresponding with the second stage of normal post-mortem 
change. S. B. S. 

Utilisation of Ammonium Acetate and Asparagin for 
Maintenance and for Production of Milk. August Morokn, 
Gaeu Bevp.k, and F. Westhadsses ( Lawlvi. Versixch Stat., 1911, 75, 
265—320. Compare Abstr., 1907, ii, 294). — The results of further 
experiments with sheep confirmed those previously obtained, indicating 
that with rations deficient in protein, but containing sufficient Btarch 
values, ammonium acetate and asparagine may be utilised, not only for 
maintenance, but for milk production. 

When ammonium acetate or asparagine was given instead of protein, 
the yield of milk was reduced by about 20 — 25%, whilst with .carbo- 
hydrate in the place of protein, the reduction in the yield was about 
10—15% more. 

As regards the effect of the different foods on the live weight, the 
weights increased on the whole throughout the whole experimental 
period. 

The average proportion of tho nitrogen in the forms of ammonium 
acetate and asparagine utilised for maintenance and milk production 


amounted to 32‘2%. 

The amounts of products of metabolism were normal with foods 
containing protein and with ammonium acetate and asparagine, whilst 
they were somewhat higher when carbohydrates were substituted for 
protein. N. H. J. M. 


An Animal Alkaloid from Sterilised Milk kept under Speci&i 
Conditions. N. D.^Ferkieff { Ztitsch . jthysiol. Ckem., 1911, 72, 
347— 362).— Milk sterilised at 102° has been subjected to the follow- 
ing different treatments : (1) Exposure to light and air, the mouth of the 

vessel being protected by a cotton-wool plug. (2) Exposed to air, u 

protected from light. (3) Exposed to light, but protected from air by 
sealing the neck of the vessel. (4) Protected from both light an air. 
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The following determinations were made of the original sterilise ^ 
and of a specimen kept for three years under the first three as;, ( , 
conditions : reaction, sp. gr>, fat, casein, albumin, lactose, ash, <j r , 
residue. After exposure to the conditions 1, 2, and 3, the mill; pV 
sharp, unpleasant smell, the fat had diminished some 85%, and a 8^ 
layer had formed on the surface. From each of the three sample, 
alkaloid, 0„H„0,N. was isolated. From 2 litres of milk under «*. 
ditions 1, 0'562 gram; under conditions 2, 0'280 gram ; anduj^ 
conditions 3, 0-173 gram were isolated. The alkaloid was not 
under conditions 4, The alkaloid forms an amorphous powder, 0 . p 
38°, and begins to volatilise at 52°. It dissolves iD most orgail 
solvents with the exception of benrene, is charred by concentny 
sulphuric acid, and gives an intense red coloration with hydrochloric 
acid. It yields precipitates with solutions of mercuric iodide, potassium 
iodide and iodine, mercuric chloride, potassium cadmium iodide; oralis 
acid or picric acid in ether ; tanDic acid and platinic chloride. 
injected in the form of an emulsion into guinea-pigs, it actB as a strong 
poison. Specimens of sterilised milk kept for four years and eleven 
months protected from air and light (conditions 4) contained no 
alkaloid, and had no poisonous properties. J, J, 8. 

Sex and Metabolism. R. A. Keaiise and Wiuielm Csuib 
(Free, physiol. Soc., 1911, xxxiv— xxxv; J. Physiol, 42).— The 
urine of women differs qualitatively and quantitatively from that of 
men ; details will be published later. The point here emphasised isa 
tendency to creatinuria and a high ammonia excretion. Creatine 
occurs in the urine of norma! women (on a creatine and creatinine- 
free diet) during and for some months after pregnancy, and also in 
the menstrual period. R R 

Process of Acid Excretion. Laweence J. Hendehsos (J. fiiol. 
Chm, 1911, 9, 403 — 424).— tike temperature and osmotic pressure, 
the normal neutrality or alkalinity [(OIIV = 7 x 10- 7 A)] is adjusted 
and kept constant by a mechanism within the body. The acid end- 
products of metabolism take up alkali From blood aud protoplasm; 
this tends to disturb the normal protective equilibrium between bass 
and acids, but is held in check by the kidney, which in urine forma 
tion acts in the reverse way and restores the alkali to the blood which 
'had served as a carrier of acid. The quantity of acid excreted i! 
measured by the amount of alkali which must be added to tbeurmeia 
order to obtain the reaction of blood plus the urinary ammonia, aud 
the method used for this purpose is described in full. The elaboration 
of ammonia aud the presence of phosphoric acid as an end-product o 
metabolism make possible the excretion of acid; regulation ot 
ammonia production and of the ratio of the acid to the alto® 
phosphates of the urine are the means deregulating the M 
excretion. 


Glycosuria and Sucrosuria in a Healthy Man, folio g 
the Ingestion of 100 Grams of Sucrose, i. Us Goif {Co*fi 
r mi., 1911, 152, 1785—1787). — The author holds the view # 
diabeteB is increasing in France, and that this is due to an m "j 4 
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. the consumption of sucrose. This opinion ib supposed to receive 
support from «*P* 1<ments carried out on twenty two subjects in 
Jom there was no previous history of glycosuria. Each was 
given 100 grams of sucrose in the morning, and the urine examined 
after four hours. Dextrose was present in twenty instances (0*4— 5 -27 
grams per litre), and sucrose was detected in every case (0 -09— 7-9 
grams per litre). W. O. W. 

The Influence of Phenylcinchonic Acid (Atophan) on Purine 
Metabolism. Emil Starkknstein (Arch. exp. Path. Pharm., 1911, 
05 , i 77 — 196).— This drug has been recommended for use in the uric 
acid diathesis. It increases the amount of uric acid excreted. In 
animals this is accompanied by a corresponding fall in the excretion 
of allantoin, and it probably acts by lessening oxidative processes that 
lead to allantoin formation. In man, however, this explanation does 
iot hold j it is the endogenous uric acid which is increased, and the 
dru (r probably exerts an influence on the catabolism of nucleo-protein. 

W. D. II. 

■ The Effects of Potassium Salts on the Circulation and on 
Plain Muscle. G. C. Mathison (J. Physiol., 1911, 42, 471 — 494} — 
Intravenous injection of potassium salts causes a fall of arterial 
pressure, followed if the dose is not too large by a rise. The fall is 
;due to action on the heart, and recovery is facilitated by washing it 
lout with normal saline solution. Intra-arterial injection of potassium 
chloride causes in decerebrate and spinal amiraals, and io animals with 
the spinal cord destroyed, an immediate rise of pressure, which is due in 
jiart to excifcatiou of vaso-motor centres, and in part to a direct effect 
on the muscular coat of the arteries, since it occurs when the nerve- 
endings are paralysed with ergotoxine. Skeletal muscle centres in 
jthe spinal cord are first excited, then depressed, and plain muscle in 
Uterus and oesophagus is markedly contracted. W. D. H. 

! Chloroform and Reversal of Reflex Effects. Chahleb S. 
Sherrington and (Miss) S. C. M. Sowton (J. Physiol., 1911, 42, 
>383 — 388). — Reversal of reflexes under chloroform has been hitherto 
[mainly studied in reference to blood-pressure effects. It is now shown 
that the same thiDg may occur in reflexes carried out by -skeletal 
[muscles. W. D. H. 


Action of Methyl Alcohol in the Organism. Adolf Forster 
(Bitd. Zentr., 1911, 40, 431 ; from Zeitsch. Spiritusind, 1910,33,2), — 
The stronger physiological action of methyl alcohol as compared with 
ethyl alcohol is perhaps due to impurities hitherto not detected. 

N. E. J. M. 

The Toxic Action of Methyl Alcohol. Louis Lewin (Ckem. 
Zentr., 1911, i, 672; from Apoth. Zeit., 1911, 26, 54 — 55). The 
author gives many instances of the extraordinary toxicity of methyl 
alcohol which follows both inhalation and ingestion through the 
Btomach . Of sixty-three hens’ eggs, after injection of ethyl alcohol, 
1 H 1 % did not develop at all, 34 - 93 % developed monstrosities ; after 
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injection ot methyl alcohol, 11-11% did not develop, whereas 65 oj« 
gave rise to monstrosities. S. £; ^ ■ 

[Physiological] Aotion of Tetramethylammonium Ckl< Jnd , 
Charles R. Marshall (Proc. physiol. Soc., 1911, xxxviU XXj Jr 
J. Physiol., 42).— This substance temporarily inhibits respiration’ 
mainly owing to its paralysing action on the nerve-endings i„ 
respiratory muscles. W. D. J 

Inactivation of Adrenaline in vitro and in vivo. Wilh ei1 
Cbahek (Proc. physiol. Soc., 1911, xxxvi; J. Physiol., 42). — Adrenaline 
is completely inactivated by a few minutes’ contact with diis- 
formaldehyde, and this is probably due to an amino-group in ^ 
adrenaline molecule. Epinine (3 : 4-dihydroxyphenyIethyImetliyl- 
amine) is similarly affected. Pituitrine is not, and is therefore not a 
primary or secondary amine. Tissue extracts which lower blood, 
pressure are also unaffected by formaldehyde. It is suggested that 
the disappearance of adrenaline in vivo is due to a similar reaction 
with metabolic products. W. D, H. 

The Mechanism of the Action of Adrenaline. L. LiCHrw® 
(ArcA. exp. Path. Pharm., 1911, 85, 214— 224).-Adrenaline is known 
to act as a stimulus of the sympathetic system. Reasons are advaned 
for believing that the secretion of the suprarenal is not distributed by 
the blood, but by the nerves themselves, the secretion being pound 
into the sympathetic portion of the suprarenal bodies. Among the 
experiments adduced in favour of this view, the following may |* 
mentioned. If the drug is injected into a frog’s ieg which ii i, 
connexion with the rest of the body by the sciatic nerve only.geneml 
effects on the rest of the body (the pupil, for instance) are observable, 


The Pharmacological Action of Soma Halogen Substitution 
Products of Iminazoles [Glyoxalines]. Kahl (.iUndumab 
(ArcA. exp. Path. Pharm., 1911, 85, 259-283).-The great physio- 
logical importance of the halogens really dates from the discovery 
that iodine may be an integral part of organic compounds in the 
organism (as in thyreo-globulin), and from what has been tad 
•later, namely, that in iodised proteins the iodine is found united in 
certain of the merged cleavage products, such as tyrosine and trypto- 
phan It is now shown by experiments on bacteria, moulds, ant 
animals that bromine-substitution products of glyoxaline (iminazole 
are more toxic than the corresponding iodine compounds; 0-2 gram o' 
2:4: 5-tribromoglyoxaline given by the mouth killed a dog weighmi 
6-5 kilos, in two hours. The most poisonous of the numerous loto 
products examined is 4-iodo-5-methylglyoxaline; then follows 4 
iodo-2-metbylglyoxaline, whilst 2 : 4 : 5 tri-iodoglyoxaline is relative 
non-toxic. 1 : 2 : 4 : 5-Tetraiodoglyoxaline and tetraiodomsti* 
anhydride have little or no action, but it is difficult to ascertain o 
much of these are absorbed in the intestine. It is hope? I™ 
continuation of this work may throw light on the ^ H 
combined in the thyroid. 
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The Action of Morphine on the Heart. A. A. J. van Esmond 
{itch. exp> P a ^‘ Pharm ., 1911, 65, 197 — 213), — Text-book statements 

^ the effect of morphine on the heart are brief and contradictory. 
Id dogs, 0-04 mg. per kilo, of body-weight slows the heart, and this 
effect is more marked with larger doses. If, as sometimes occurs, this 
is preceded by quickening of the pulse, this is due to nausea, not to 
the drug. The Blowing of the pulse is accompanied by fall of blood- 
pressure. The effect is excited on the vagus centre, and can be 
counteracted by division of the vagi, or by atropine. In cats, some- 
times the heart is quickened, sometimes slowed ; this is attributed to 
action on the vagus centre. In rabbits there is no certain effect on 
the heart at all. On the isolated cat’s heart the contractions are 
strengthened by morphine. W. D. H. 

The Pharmacology of Certain Organic Mercury Com- 
pounds. The Action of Metallic Poisons. Franz Muller, 
Walter Schoellkr, and Walther Schrauth (Bioch&m. Zeitsch ., 
1911 , 33, 381 — 412). — As the result of the investigation of 
the action of a large number of mercury compounds on cats 
and dogs, including several in which the mercury is directly 
combine^ with the carbon atom, the authors draw the conclusion 
that intoxication is not due directly to the mercury ion itself, 
as such an ion is not capable of existence in a medium contain- 
ing protein. Of the metallic organic compounds, the sodium salts of 
the mercury dicarboxylic acids (with the metal directly combined with 
carbon) exert no toxic action when intravenously injected. The 
corresponding mercury hydroxyl compounds, on the other hand, exert- 
a distinct toxic action, which is to be regarded as the action of the 
whole molecule and not of the ion alone. Death follows in these 
cases, as in all other cases of poisoning by mercury compounds after a 
typical paralysis of the vessels, or heart, or both. If, however, 
sub toxic doses be given intravenously, the molecular action of 
the compound is first exerted, causing distinct symptoms of central 
origin ; these rapidly disappear, and are followed by a third stage 
with the ordinary phenomena of chronic mercury poisoning (nephritis, 
enteritis, etc.). The chronic poisoning is a resultant of the rate 
of elimination and the rate of destruction of the compounds in the 
body (that is, the rate at which the mercury is set free from 
combination with the carbon in the compound). The latter factor 
runs parallel with the rate of formation of mercuric sulphide by 
ammonium sulphide. Tn the decomposition of these mercury carbon 
compounds an organic chloromercury compound is formed as an 
intermediate product. & B. S. 

The Antagonism of Acids by Salts. Jacques Loeb and 
Hardolph Wabteneys (Biochem. Zeitsch 1911,33, 489 — 502). The 
toxic action of acids on Fundulus can be antagonised by neutral salts. 
The coefficient of antagonism NaCl/acids is the same for hydrochloric 
and nitric acids, namely, 1/166 ; for butyric acid it is 1/100, and for 
acetic acid 1/33. For different concentrations of butyric acid the 
coefficient salt/acid is nearly constant. For different concentrations 
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of nitric acid there are* larger variations, due possibly to th e t 
that the concentration intervals of the salt were not sufficiently ^ 
The antagonistic action of calcium chloride is eight to eleven tit^T 
large as that of sodium chloride. * S. B 

The Antagonistic Action of Sodium to Potassium Chlorid 
Jacques Loeb and Habdolph Wasteneys ( Biochm . Zeitsch., 19H oS' 
480 — 4 88). — Whereas, in the case of Fundulus, it is possible full* J 
antagonise potassium chloride in the concentration in which it 0CCur| 
in sea-water by sodium chloride, it is not possible completely to 
antagonise the sodium salt in the concentration in which it occurs in 
sea-water by the potassium salt ; this can only be completely 
accomplished by calcium chloride, Sodium chloride solutions of 
greater concentration than 5/8 m cannot be antagonised by potassium 
chloride, and when the concentration is greater than 7/8 w, complete 
antagonism cannot be brought about by calcium chloride, The 
coefficient of antagonism NaCl/KCl is about 125 to 250, whereas the 
coefficient of antagonism KCI/NaCl is 1/15 to 1/17. If the concen- 
tration of sodium salt exceeds the latter limits the fish will die from 
sodium poisoning ; if the concentration of the potassium salt exceeds 
the former limits, it will die from potassium poisoning. S. B, S, 


The Toxicity of the Patty Acids and other Decomposition 
Products of the Fats. Thomas Bokorny (Ckem, Zeit., 1911, 35. 
6S0—G32).— The toxic action of decomposed fats can be ascribed to 
the formation of the free fatty acids and other products of decom- 
position, glycerol, oF course, forming an exception. From butyric acid 
upwards all the fatty acids are poisonous, in so far as they are soluble 
in water. The aldehydes are also poisonous, in some cases very 
markedly so, whereas the ketones are not so poisonous. 

The poisonous action of a fat may Dot always be ascribed to the 
presence of decomposition products, since it is possible that it may be 
mixed with a poisonous substance' which belongs neither to the fatty 
acids nor to the aldehydes. T. 8. P, 


Toxicity of Two New Nitriles and the Antitoxic Action of 
Sodium Thiosulphate towards One of Them. Alexander 
•Desgbez (Compt. rend., 1911, 152, 1707-1709).~From experiments 
on rabbits the toxic doses of Moreu and Bongrand’a cyanoacetylene 
(this vol., i, 22) and dicyanoacetylene (Abstr., 1910, i, 159) are found 
to be 180 and 37 times as great as that of acetonitrile. It 
requires 2*65 grams of acetonitrile per kilogram of body-weight to 
produce death in ten minutes. Sodium thiosulphate in doses o 
2 grams per kilogram has a protective influence in the case 0 * 
dicyanoacetylene, but not in that of cyanoacetylene. W, 0. vv, 


The Influence of Poisons on the Catalase and the So-called 
,4-Peroxydase Content of the Blood. P, Duxcker and An. 
Jodlbauek (Bioclitm- Ztilsch., 1911, 33, 253 — 267 ).— The ca 
was estimated by determining the amount of hydrogen i* r0 * 
decomposed by a given' quantity of blood in a given time. 
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iperoxydase content was determined by estimating the amount of 
Jarbon dioxide evolved when a given solution of pyrogallol was treated 
with a given, amount of blood in a current of oxygen. The hemo- 
globin content was also estimated. To rabbits were administered 
various poisons, and the examinations of the blood were made before, 
and at stated times after, the administration of the poison. Hydro- 
cyanic acid caused a small diminution of the catalase content. 
Arsenic in non-toxic doses in iil-nourighed animals can cause an 
increased catalase content of 22%. In well-nourished animals no 
change was observed. Arsenic in toxic doses had hardly any effect on 
the catalase content, although it caused a diminution of the hsemo- 
globin and i^-peroxydase. Hydrogen arsenide caused a large diminu- 
tion of catalase, bscmoglobin, and i//-peroxydase. Phosphorus and 
chloral hydrate both cause a diminution of the catalase content ; 
the other two factors are not appreciably altered. The alterations of 
the catalase content are independent of the alterations in the htemo- 
globin ; the alterations in the amounts of i^-peroxydase run parallel 
with the changes in - the haemoglobin content. S. B. S. 

Experiments Serving to Explain the Parallelism between 
the Glycogenic Function and the Antitoxic Function of the 
Liver. Enbkjue Iglesias ( Anal . Fit. Quim., 1910, 8, 421 — 426). — 
The experiments were made by injecting into the peripheral vein of a 
rabbit known weights of different poisons mixed with glycogen ; the 
weights of the poison taken had been found to prove fatal in rabbits 
of the same body-weight when injected in the absence of glycogen. 
The substances experimented with were ammonium chloride, am- 
monium carbonate, morphine hydrochloride, cocaine citrate, and 
antipyrine, in solutions varying from 1% to 10% concentration. In 
nearly all cases, the rabbits showed marked symptoms of poisoning, 
but in most cases recovered. It is suggested that the glycogen acts as 
an antitoxin by combining with the poison in the blood, thus rendering 
it less diffusible and preventing it from permeating the walls of the 
cells so rapidly as to disturb the existing equilibrium therein. 
Glycogen may also act as a source of energy which enables endothermic 
degradation changes to occur within the cell more rapidly than usual, 
so that the partly killed cell receives help in eliminating the poison. 

W. A. H. 


Chemistry of Vegetable Physiology and Agriculture, 


/3- Alanine aa a Bacterial Aporrhegma. D. Ackeemann (Zeitech. 
Biol., 1911, 56, 87 — 90). — So far the only known aporrhegma (that is, 
a substance split off by biological action) of aspartic acid is succinic 
acid, This originates from aspartic acid by the action of putrefactive 
bacteria. It is probable that malic acid is split off from aspartic acid 
in plant life, but this is at present only a hypothesis. The experiments 
VOL. 0. ii. 51 
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now recorded show that, accompanying the succinic acid in p, it . , . 
aspartic acid, /J-alanine is also present. \y p 6 

R6le of Mineral Substances in the Formation 0 f «, 
Anthrax Protease. Jean Bielecki ( Compt. rmt., i9pj .t 19 
1875 — 1877). — The proteolytic activity of anthrax bacteria de j 
to a considerable extent on the mineral constituents of the ml!)' 
in which the organism has been cultivated. A culture taken from 1001 
asparagine solution containing calcium salts liquefies gelatin ^ 
rapidly than one from which these are absent, whilst salts of potass^** 
sodium, ammonium, and magnesium have an inhibitory effect on tk' 
subsequent activity. In experiments on the liquefaction of coamlat ! 
egg-albumin, the salts showed precisely the contrary effect, th ™ 
of the alkalis favouring proteolysis, those of calcium hindering ;? 
The salts are not effective in either case if they have been added * 
the culture already well developed in a pure medium. 'ff q yy 


The Biological Stimulative Action of Natural Humus 
Theodor Bkmy and Georg Rosing (Centr, Bait. Par., 191] i jj, 35 
349—384). — Earlier results obtained by Krsemieniewski (Abstr' 
1909, ii, 335) were confirmed, and the relation between soil or aj 
humus and the power of nitrogen fixation by Azolobacter chnoatan 
was investigated. The stimulative action possessed by these substances 
was shown to be due, not to the humus itself, but to the small 
amounts of iron and silicates contained therein. The value of tki 
iron depends largely on the form in which it is supplied, Ferric 
hydroxide hold in solution by sucrose is very effective, whilst ferric 
silicate is also good. This accounts satisfactorily for the favourable 
action of basic slag on the nitrogen-fixiDg power of Azotobacter. 

The optimum amount of iron was found to bo 15 mg. Ee a 0j for each 
gram of mannitol supplied ; of this, only about 1 mg. is actually 
assimilated by the organism. 

This distinct difference between optimum requirements and 
assimilated iron suggests a possible action of iron compounds in 
increasing the amount of oxygen in the cultures, and thus leading to 
increased assimilation of nitrogen. H. B. H. 


Biochemical Study of Proteus vulgaris, Hauser. Christos A. 
Hertrr and Carl Ten Broeck (J. Biol. Ckem., 1911, 9, 491-5)1),- 
In cultures, Proteus vulgaris ferments dextrose and sucrose, but not 
lactose ] it destroys some native proteins, producing ammonia, 
primary amines, hydrogen sulphide, fatty acids of high molecular 
weight, aromatic hydrox^ acids, indole, and indoleacetic acid ; it does 
not produce phenol, scatole, mercaptan, alcohols, aldehydes or ketones. 
If given to animals, the effects vary greatly, depending on the 
virulence of the organisms and the nature of the diet. The bodies 
f of the organisms precipitated by alcohol contain a toxic material 
which is thermostable. W. D. E. 

Assimilability of Different Carbohydrates by Different 
Yeasts. P. Lindner and K. Saito (Bied. Zertfr., 1911, 40, 
418 — 420 ; from IVoch. Brauerei, 1910, 27, 609 ; Zeitsd i. ges. Brai ute, 
1910, 33, 626).— Maltose is the most readily assimilated sugar, and 



VEGETABLE PHYSIOLOGY AND AGRICULTURE. ii. 759 

ve ry rarely fails to be utilised. Lactose, on the other hand, is only 
assimilated in isolated cases. Dextrin is frequently assimilated, but 
only to a small extent. Sucrose is of less importance in assimilation 
than glucose and' lievulose. Raffinose and arabinose occasionally give 
moderate growth. Dextrose and laevulose are usually only moderately 
assimilated} if at all ; in some cases when dextrose is assimilated, 
laevulose is not, and vice versa. 

Schizosaccharmycss octosporus was the only yeast which failed to 
assimilate any of the sugarB employed, in presence of asparagine. 
SaecharomyCM Ludwigii ferments dextrose, laevulose, and sucrose 
vigorously, but does not assimilate them. N. H. J. M. 

Influence of Humates on Micro-organisms. E. Kayser 
(i Compt . rend,, 1911, 152, 1871 — 1873. Compare this vol., ii, 648). — 
It is possible that the disease affecting ciders known as greasiness is 
due to insufficient washing of the apples from earthy material. It has 
been found that soluble humates from soil favour the development of 
the ferment to which the disease is due, probably by acting as an 
aliment for the organism, and not merely as a stimulant to its 
activity. W. 0. W. 

Utilisation of Aucubin by Aspergillus niger. Henri 
Esrissey and C. Lebas (/. Pharm. Chim 1911, fvii], 3, 521 — 525. 
Compare Absfcr., 1894, ii, 109; 1896, ii, 321; 1902, i, 634, aDd 
Puriewitsch, Abstr., 1899, ii, 683). — It is shown that the glucoside 
mcubin may be utilised by a mould, such as Aspergillus niger, but 
inly when hydrolysis of the glucoside is effected by acids simul- 
)aneously present, or when there is enough mould tissue present to 
secrete hydrolytic enzymes in some quantity. Thus Asjxrgillus niger 
sontinues to grow in aqueous solutions of aucubin, and conidia of the 
would develop and grow in acid nutrient media containing aucubin as 
ihe source of carbohydrate, but in neutral nutrient media containing 
tucubin, development of the conidia takes place very slowly. The 
lextrose produced from the glucoside is used by the mould, but it is 
loubtful whether the aucubigenin is so used. T. A. H. 

Assimilation of Atmospheric Nitrogen by Higher Plants. 
Sya Mameli and Gino Pollacci (Atli E. Accad. Lincei , 1911, [v], 20, 
, 680—687. Compare Abstr., 1910, ii, 645).— The authors have 
[Town sterilised seeds of Acer negundo, Solanum nigrum, Cucurbita 
wpo, Rap harms sativus , and Polygonum fagopyrum in sterile nutrient 
nedia either free from nitrogen or containing a known amount of this 
ilement, and covered with bell-jars containing sterilised air exempt 
rom ammoniacal, nitrous, nitric, and organic nitrogen. Determina- 
ion of the weights of the plants obtained and estimation of the 
’mounts of nitrogen in them and in the media employed show that, in 
■11 cases, atmospheric nitrogen is assimilated by these plants. In 
hose experiments where large amounts of nitrogen were supplied in 
he media, little free nitrogen was taken up from the air ; whilst, 
diere the media contained but little nitrogen, which was all, or nearly 
H, utilised by the plants, larger amounts of atmospheric nitrogen 
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were assimilated. The results indicate that all plants, from the 
to the phanerogams, are able to assimilate atmospheric nitrog en ^ 

t. a. p. 


[Assimilation of Carbon by Plants.] Leon Maouenib in 
rend., 1911, 163, 1818— 1819).— Aspidistra, which, accord^ 
Cailletet (this vol., ii, 642), are plants deriving most of their cata! 
from organic substances in the soil, are found to decompose reeui i 
0'03 c.e. of atmospheric carbon dioxide per hour per sq, cm. 0 f t f'' 
during cloudy weather. This is slightly above the normal amount?* 
herbaceous plants under like conditions. It follows that plants T 
as ferns, which flourish in subdued light do not differ essentially' f ™ 
those ; which require sunlight for the satisfactory assimilation of catb°? 

W. 0. \y° D ’ 


The Fermentative Oxidation of Oxalic Acid. W. Zalesk] 

and A. Reinhard (Biochem. Zeitsch., 1911, 33, 449 — 455). Wheat 

seeds contain a ferment or catalyst, in the presence of which oialic 
acid is oxidised to carbon dioxide. The reaction proceeds best win 
1% solutions ; in 3% solutions of the acid, the action ceases. Seedi 
previously heated or treated with methyl alcohol lose the oxidative 
action. The process does not, however, depend on the living condition 
of the seeds, as those treated with ether are also active, finely. / 
powdered pea seeds and wheat embryos do not exert the same action, 
and the authors call attention to the differences in the respirator; 
protesses between these and the wheat seeds. S. B, 8, 


The Law of the Minimum and the Conclusions to be Drawn 
from It. Eilhard A. Mitscherlich (Landw. Versuchs.-Stat., 1911, 
75 , 231 — 263), — The law of minimum (Landw, Jahrb., 1909, 38, 531) 
ie a logarithmic function. It requires new, exact vegetation 
experiments similar to Hellriegel’s sand cultures. N, H. J M, 

Chemical Differentiation of Species. Muriel Whelms 
{Bio.-Chem. J., 1911, 5, 445 — 456). — This is a preliminary attempt to 
co-ordinate the organic compounds occurring in plants with a view 
to the chemical differentiation of species. Many chemical compounds, 
for instance, certain alkaloids, are peculiar to certain species of plank. 
Lists are given of the principal groups of chemical compounds and of 
the plants in which they occur. W. D. H, 

Diffusion of Saline Substances through Certain Vegetal* 
Organs. Gustave Andre (Compl. rmd., 1911, 153, 1857-1860).— 
Potatoes immersed in sodium chloride containing formaldehyde as i 
preservative take up the salt in considerable amount, but this is 
alowly eliminated by exosmosis when the tubers are placed a 
distilled water. Untreated potatoes similarly lose about 40% of 
naturally-occurring sodium chloride under the fame conditions AH 
the chloride would probably be lost after a sufficiently long immersion 
in water, ^ "• 
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Genesis of the Alkaloids in Plants. Giacomo L. Ciaiuciak and 
Giro Eavbsha (Atli R . Accad. Lmcti, 1911, [ T l, 20, i. 611—921 

Compare Abstr., 1908, ii, 773 ; 1909, ii, 604; 1910, ii, 234) The 

authors hare investigated the effect on the formation of alkaloids in 
Datura and the tobacco plant of inoculation, by the method 
previously described, with pyridine, piperidine, and pyrrolecarboxvlic 
acid, and, in the case of tobacco, also with asparagine, ammonia and 
certain non-nitrogenous compounds, such as dextrose and pht’halic 
acid. 

Pyridine has no speciHc induence in increasing the amount of 
alkaloid formed ; in the tobacco plant, ammonia produces the same 
effect as pyridine. When asparagine is employed, the greatest yield 
3 f alkaloid is obtained. The amount of nicotine in the tobacco plant 
is also increased by making an aperture in the outer skin similar to 
that by means of which inoculation is effected and then closing it 
with paraffin wax. Dextrose also determines a considerable increase 
in the formation of nicotine. With phthalie acid, the increase is so 
small that, allowing for the effect of merely making an aperture, this 
compound actually teems to diminish the quantity of nicotine 
produced. 

The results support the view that the vegetable alkaloids have their 
crigin in amino-acids, and also \V interstein and Trier's supposition 
Die Alkaloido, Berlin, 1910), that the bases, such as lysine and 
mithine, formed from amino-acids are utilised by plants for the 
jynthesis of alkaloids. X. H. P. 


The Chemical Composition of the Root of Asclepias 
rinceto^cum. Georges Masson (Chm. Zenlr ., 1911, i, 1065 ; from 
Ml. Sci. Pharm., 1911, 18, 85— 89).— After extracting the fat and a 
esin with light petroleum, a saponoid together with sugar can be 
ibtained from the dried root by extraction with 60% alcohol. This is 
in acid which is insoluble in water, and can be obtained from its sodium 
alt by dialysing against acidified water. The free asclepiac acid is an 
optically inactive, amorphous, yellow powder, m. p. 90—91°, which on 
lydrolysis with 0 5% alcoholic sulphuric acid undergoes scission into 
. reducing sugar, or a bright red, amorphous powder, insoluble in 
™ ter - S. B. S. 


Action of Cold, of Chloroform and Ether on Eupatorium 
riplinerve. Edouabd Heckel ( Compt , rend., 1911, 152, 1825 — 1827. 
Compare Pougnet, Abstr., 1910, ii, 993; this vol., ii, 528).— This 
•lant does not contain a preformed odorous substance, but the odour 
ecomes perceptible on drying the leaves or submitting them to cold 
y evaporation of ethyl chloride. Exposure to the vapour of 
hloroform or ether acts in the same way. The odour resembles that 
iven by Melilotis officinalis under the same conditions (Abstr., 1910, 
4 63) and is probably due to the same substance. W. O. W. 

Sensitiveness of Lupins towards Lime. Behaviour of 
|ome Other Plants Towards Alkaline and Acid Media. 
heodore Pfeiffer and E. Blanck (Bud. Zem.tr., 1911, 40, 394—401 ; 
-Om Mitt, landw. Inst. Vniv. Breslau , 6, 273). — The results of past 
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experiments with Lupimu ItUeus showed that 0-1% of calcium c a; 
was without appreciable effect, whilst the yield was reduced") 
and still more by 0 6%. The results with calcium sulphate w er 
dieting, small amounts being more injurious than corresu 
amounts of calcium carbonate,- whilst witl) the larger amnnL. 


^mounts ft® 
8 ln i“riou8, 


results were reversed. Calcium phosphate also proved to 
probably in part owing to the amount of phosphoric a c ij . 
excessive. With calciuto nitrate the, injury was also create, 
with carbonate. 

The conclusion is drawn.that lupins are especially sensitive tow 
alkali, and that the injurious action of calcium salts is in part d ue ° ! 
neutralisation of- the root acids. The acidity of lupin roots J.-*? 
enables the plants to thrive in certain soils better than many „|j 
plants, cannot he checked without injury to the plant. iet 

Potatoes and beet were not affected by the amounts of alkali why, 
are injurious to lupins. N, H. J J] 


Philippine Firewood. Alvin J. Cox ( Philippine J. Sci., 19 n g 
1—22).— The chief woods used in the Philippines as fuel are tbe 
Rhizophoraceae, composing the thick mangrove swamps of the coast. 

Wood dried at 103—105° will absorb from tho air an amount of 
moisture somewhat less than that which tbe air-dried wood will renin 
of tbe original moisture of the greemstick ; the best seasoned wood re. 
tains 12-5 — 13% of moisture, calculated on the weight of the dry wood 
which is the only constant basis on which to compute the percentaga 
of moisture and ash. Tables are given of the determination of to 
calorific values of some Philippine woods and barks, of analyses of 
wood ash, of the determination of tbe specific gravities of some 
Philippine woods, and of the approximate fuel value of North Amerian 
and Philippine firewoods. The available heating value of the com- 
bustible matter of wood, that is, wood - (water + asb), is practically 
constant, and is equal to 4418 calories. Prom this number the avail- 
able heating value of a wood, of known moisture and ash content, ii 
given by the expression, 4418x(100-% water-% ash)/100- 6 x 
% water. The percentage of moisture and of ash, and tbe specific 
gravity are the three most important factors controlling the fuel value 
of a wood. The volatile constituents of a mangrove ash are large, aud 
may Condense as clinker on the walls of a furnace, or glaze any surface 
with which they come in contact. C. S, 


Fruit of Solatium dulcamara. Benton K. Anderson ( dm . 
jVei et, 1911, 104, 2 — 3. Compare Wells and Reeder, Abstr., 1 908, i, 
58). — The fruits lost 46'05% of their weight on extraction, first witl 
alcohol and then with water. They contained (a) 31 '55% of sugars ii 
which loevulose was observed ; (b) 9’15% of oil having D 0*9603 ard 
saponification equivalent 306, and yielding ricinoleic acid on hydrolyse, 
(e) 0-934% nitrogen; (rT) 015% of alkaloid; (e) ash, containing « 
usual mineral constituents found in plants. Tbe fruits also contained 
citric, tartaric, and acetic acids; the last probably as the resu t o 
fermentation. T. 4- 
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The Influence of Light on the Composition of the Suear 
Beet, Friedrich Stbohheb, Hebhann Briem, and Ottokar Fallada 
iCkm. Zentr., 1911, i, 1065—1067; from Oiterr.-ung.Zeitseh. Zuckerind 
40 , 11—28). Comparative experiments on the growth of plants from 
t he same seeds and at the same place, under as nearly comparable 
conditions as possible, were carried out, one portion being grown in the 
light, and the other under the shade of trees. With insufficient light 
the leaves develop at the expense of the roots, which contain a smaller 
percentage of dried substance, this being accounted for mainly 
(74%) by the diminished sugar production. The content in nitro- 
genous substances was, on the other hand, higher in the roots of the 
plants grown in the shade. These contained a greater proportion of 
non-protein nitrogenous substances. The difference in the proportion 
of protein to non-protein nitrogen was specially marked in the leaves. 
The leaves of the shaded plants contained also appreciably larger 
quantities of oxalic acid. Tables are given showing the composition 
of the ash. ' g g g 

Occurrence of Starch in Sugar-Beet Roots. Javoslaw Peklo 
[Bud.Zentr., 1911,40,386— 387; from Oslerr.-ung. Zeiisch. Zuckerind. 
Landw., 38, Pt. 2).— The condensation of soluble carbohydrates to 
starch in the cells of sugar-beet i3 not merely a chemical process, but 
is connected with the presence of leucoplasts in the cells. Starch 
production can be readily noticed in roots with high percentages of 
oigar. N. H. J. M. 

Discrepancy between the Results Obtained by Manuring, 
etc., in Pota and in the Field. Lionel Cohen (Pm. Roy. Son. 
y.S. Wales, 1909, 43, 117 — 122). — Divergences between the results of 
pot and field experiments are probably mainly due to the more variable 
mounts of water present in field experiments, and consequently varying 
:oncentration of soil solutions. 

It is suggested that the wilting of plants observed by Sachs in 
day soils containing 12% of water was due to excessive concentration 
>f the dissolved salts. Tobacco plants in sandy soil remained turgid, 
when only 1'5% of water was present. N. H. J. M. 

Absorption of Ammonia from the Atmosphere. Alfred 
D. Hall and Norman H. J. Miller (J. Agric. Sci., 1911, 4, 56 — 68. 
Compare Bineau, Ann. Chim. Phys. 1854, [iii], 42, 428 ; Muller, i pr. 
Ihem., 1866,96, 339; Heinrich, Abstr., 1882, 789; Kellner. Landw. 
lahrb., 1886, 15, 701). — Monthly estimations, for two years, of the 
mounts of atmospheric ammonia absorbed by dilute sulphuric acid 
n dishes 26'5 cm. in diameter. 

The highest results were obtained with dishes kept at a height 
>f about 115 cm. above the ground in front of the Rothamsted 
aboratory, near the outside of the towD, . the nitrogen absorbed 
mounting to 1 '48 lb. per acre per annum. In dishes in the same 
atuation, but only 5 cm. above the ground, the amouDt absorbed was 
mly 0-85 lb. 

Dishes placed in the experimental grass plots showed somewhat 
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higher results in the upper dish (0-76 lb.) then in the lower 0 
/0’70 lb) Id the experimental wheat- field the absorption in u 
upper dishes was 114 lb.,- and in the lower dishes 1-53 lb, n 
higher results obtained in the wheat field as compared with the 
plots is mainly due to considerable amounts of ammonia gives off u 
the soil for some weeks following the of ammonium ^ 

to some of the wheat plots. In April, 1909, the absorption i„ (llt 
upper and lower dishes in the wheat field was 0 29 and 061 lb, 
respectively. During the ten months not affected by the manure, 
the average absorption in the wheat field was higher in the upper th aa 
in the lower dishes. W- J. M. 


Action of Alumina and Silioio Acid on the Utilisation of 
the Phosphoric Acid in Soil9 by Plante. Theodor Pr am , 
and E Blanck (Biei Zentr., 1911, 40, 381—383; from Mitt, hiidw 
Inst Univ. Breslau, 0, 315).— Pot experiments in which lupine *„ e 
grown in sand, manured with potassium phosphate, alone and i„ 
conjunction with alumina and gelatinous silica. Some of the pots 
were subjected to the action of cold and heat respectively, and some 
received calcium chloride in addition to the other substance?. 

The results failed to give indications of tho production of adsorption 
compounds. Addition of alumina and gelatinous silicic acid mere), 
gives rise to the chemical combination of the phosphoric acid. Ui (| 
however possible that under other conditions— omission of silica and 
tho employment of less alumina in relation to the phosphoric acid- 
different indications might be obtained. S. H. J. M. 


Utilisation of Sewage Waters in Agriculture. Achum 
M 0 n”e. Lain* (Compt. rend . , 1911, 152, 1814-1818. Compre 
this vol ii 421 ; Petit, ibid., ii, 649).~The sewage of Pans does not 
lose phosphates during the treatment by bacterial beds, but as a 
fertilising material it is deficient in these salts, and, consequently, to 
obtain the best results in agriculture, phosphates must be added. 

w . u. w . 


Importance of Phonolite as Potassium Manure. Thiodm 
Ppeifpbb, E. Blanch, and M. FlOuel (Bud. Zentr., 191 4ft 
■ 375—380- from Mitt . landw. Inst. Imv. Breslau, 6, 234 ). > 

results of' pot experiments in which oats, grown in sand and i 
mixture of sand and loam, were manured with phonohte (potasw 
silicate) showed that the manure is only utilised to a shght rtrt 
Similar results were obtained when calcium nitrate and 
silicate” respectively were applied along with the phoDO^ ^ ^ ^ 

Action of Carbon Dioxide on Bordeaux Mixture. Co™ 

7 ; f7 j * fa 1Q1 1 4 69 75 . Compare Pickering, 

T. Gimingham (J. Agrtc. bci., l»n» % w . funeicid&l 

Trans 1907 91 19b8).— The conclusion is drawn that the g 
acrion of Bordeaux mixture cannot be due to copper sulphats lib^ 
"Ltic carbon dioxide, and that only 
copper carbonate, if any at all, are Ukely to be dissolved in the ra 
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Jeff on the surfaces of the leaves. Probably the actual contact 
between the fungus and the particles of the insoluble copper 
compound is the chief means by which further growth is prevented 

N. H. J. M. 


Analytical Chemistry. 


Tests for Purity, and the Washing of Precipitates in 
Relation to Adsorption. K. Scheeinga (Pharm. Wteihlad, 1911, 
43 674—675. Compare Ckem. WeekMad, 1911, 8, 11).— From his 
eiperimental results the author draws the concliftions: (1) Tests for 
purity are rendered more delicate by washing a substance insoluble in 
water with a salt solution. (2) The washing of precipitates can often 
be accelerated or improved by employing a solution of a volatile 
organic or inorganic substance instead of water. (3) The method is 
applicable to washing photographs. (4) In cases of acute poisoning, 
the stomach should be washed out with a salt solution, A. J. W. 

Modified Colorimeter and Some Testa of its Accuracy. 
Edward D. Campbell and William B. Hurley (/. Amer. Ckm. Soc., 
1911, 33, 1112—1115). — A simple form of colorimeter is described in 
which the solution to be examined is contained in one of a pair of 
cylindrical tubes, the second containing the standard solution, the 
level of which can be raised or lowered by means of a glass pluDger 
working in an attached reservoir. The light passing upwards through 
the tubes impinges on two mirrors at an aDgle of 45° to the vertical. 
One of theso mirrors is cut vertically and cemeDted in such a position 
as to reflect one half of the circular field ol light coming through one 
of the tubes. One half of the circular beam from the second tube and 
mirror is cut off by the first mirror, and in this way two juxtaposed 
images, separated by a vertical dividing line, are to be seen through 
the observing tube. This is lined with black felt, and is provided 
with a diaphragm which allows only the light from the bottoms of 
the two comparison tubes to reach the eye-piece. 

Data showing the efficiency of the apparatus are recorded for 
titanium solutions colloured yellow by the action of hydrogen peroxide. 

H. M. D. 

Determination of the Constants of the Differential Blood- 
las Apparatus. Joseph Barcroft and H. L. Higgins (J. Physiol ., 
911, 42, 512— 518).— Important data are given for the use of the 
Qstrument. ^ - BL. 

Estimation of Chlorides in [Commercial] Bromides. H. Babe 
Pharm. Zeit., 1911, 58, 505).— One gram of the bromide to be tested 
s dissolved in 100 c.c. of water and titrated with A/ 1 0-silver nitrate, 
'he amount of chloride is then found from the equation y=’tnx + o ) in 
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which x represents the number of c.c. of silver used, whereas 
are constants. For ammonium bromide, m =20/17 and 
potassium bromide, ni =» 2 and h - 168 ; for sodium bromide, 
and'i- 4850/37. Lmg. 


rUBUUlUOUUU W1 VW.UU.*- »■ 

and its Relation to the Exact Estimation of Sulphates, j," 
Johnston and L. H. Adahs (J. imer. Chtm. Soc., 1911, 33, 329 — 

It has been pointed out by Allen and Johnston (Abstr., isioj' 

650) that in the estimation of sulphates by the usual method an ^ 
of 1 % or even more may be occasioned by the occlusion of forebm 
substances, especially alkali sulphates, by the precipitated barium 
sulphate. 

It has now bee% found that the amount or impurity occluded 
depends on the concentration of the salts in the original solution and 
on the fineness of the precipitate, the latter factor being controlled by 
the rate of precipitation, the solubility of the barium sulphate in the 
supernatant liquid, and the interval which is allowed to el> p „ 
between precipitation and filtration. It is shown that the occlusion is 
probably a phenomenon of absorption at the Burface of the grains of 
the precipitate. 

The following method, based on these results, is recommended fir 
the exact estimation of sulphates. To 30 c.c. of the solution, which 
should be of such a concentration as to yield a precipitate weighijg 
about 2 grams, 50 c.c. of concentrated hydrochloric acid are added. 
The mixture is heated until it boils, ami a 10% solution of burin 
chloride is added drop by drop until precipitation is complete; the 
latter operation should take about four minutes. The whole is 
evaporate.! to dryness on the water-bath, and the residue treat#! 
with hot water; the barium sulphate is collected, washed until iret 
from chlorides, ignited carefully in such a way as to obviate red® 
tion and heated with the bunsen burner until of constant weight. 
The correction to be applied is determined by making a solution .! 
alkali sulphate of nearly the same composition as the solution under 
examination, and estimating the sulphate in it in exactly the tra. 
manner. The difference between the calculated amount of tan 
sulphate and that actually found is the correction required. 

This method is easier and more rapid than Allen and Johnstou 
(foe. oil.), but is not so generally applicable. When, however, tto 
approximate composition of the solution containing he sulphate « 
known, the new method will give results within +0'0o%of the to 
sulphate present. 

Analysis of Nitrous Oxids. Wabben R. Smith and 
hL f(J. Am*. Chem. Sac., 1911, 33, lllg-lllTI-Tbecompon^ 
of the gas drawn off from cylinders containing liquid mtrou 
depends on the rate at which the gas is removed, the ' 

elapsing between the withdrawal of samples and various 
To avoid the uncertainties which are thus 
volatility of the admixed nitrogen and oxygen, the f 
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1)8 expedient of inverting the cylinder, and drawing 
he bottom of the liqoid. This is shown to give a fair 


Ample from 
pie. 

H. M. D. 


Detection of Nitrates with Diphenylamine. Hubert Caron 
Jan, Chim. ana/., 1911, 10, 211 216). — Minute traces of nitrates 
oay be detected, as is well known, by the diphenylamine test. 
According to the author the reagent is best prepared by dissolving 
mg. of diphenylamine in 100 c.c. of pure sulphuric acid; 21 
olurnes of this are then added to 1 vol. of the nitrate solution. The 
ing test does not seem to be more delicate. If, however, the reagent 
i intended for a colorimetric estimation, and when the liquid under 
xamination also contains chlorides, it is best prepared by d ' ' 
nf rlinhanvlamine in lOOnn nf enlnluWin nn ‘,A • 


mg. of diphenylamine in 100 c.c. of sulphuric acid mixed with 40 c.c. 
f water and 2 or 3 c.c. of W/lO-hydrochloric acid j 5 c.c. of this are 
hen added to ^ c.c. of the nitrate solution, and the mixture is gently 
eated. Amohg the substances which interfere with the reaction 
lay be mentioned ’methyl and ethyl alcohols, glycerol, ethyl ether, 
cetone, and hydrocarbons. L. m K. 


Estimation of Nitric Acid. Gysbert Romyn (Pharm. Weekblad., 
911, 48, 753—757; Zritsch. anal. Chem., 1911, 50, 566—570).— 
toe hundred grams of ammonium sulphate and 100 c.c. of ammonia 
D 0’96) are dissolved and made up to 500 c.c. Five c.c. of this 
*agent are placed in a 100 c.c. flask, which is then filled with the 
itrate solution to be tested ; this should be free from iron and not 
mtain more than 0‘4 gram of nitrogen pentoxide per litre. The 
quid is transferred to a dry flask, 0*2 gram of zinc dust mixture is 
ided, and after closing the flask the contents are well shaken ; after 
bout five minutes, 95% of the nitrate is converted into nitrite. (The 
inc mixture is prepared by intimately mixing zinc dust, “ extra fine,” 
ith an equal weight of kieselguhr.) After pouring through a dry 
Iter, 50 c.c. of the clear filtrate are placed in a dry stoppered 
ask, and 10 c.c. of A/ 10-permanganate followed by 5 c.c. of dilute 
llphuric acid are added. After waiting for half an hour, 5 c.c. of 
3% potassium iodide solution are added, and the iodine liberated is 
trated with A/10-thioBulphate. L. de K. 

Detection and Estimation of Nitric and Nitrous Acid in 
Paters. J. Tillmanns and W. Sutthoff (Zeitsch. ami . Cfom ., 1911, 
0, 473 — 493). — A lengthy article on the detection and colorimetric 
.timation of nitric and nitrous acid, or both, in waters. The follow- 
ig are the most important points. For the detection of nitric acid 
¥ nitrous acid), the following reagent is used : 0*085 gram of 
iphenylamine is covered in a 500 c.c. flask with 190 c.c. of dilute 
dphuric acid (1:3), and sufficient strong acid is then added to heat 
ie liquid and cause the diphenylamine to dissolve ; more sulphuric 
iid is then added nearly up to the mark, and when cold the volume is 
cactly made up. When testing a water, 100 c.c. are mixed with 
c.c. of brine, so as to promote the reaction, 1 c.c. of the water is 
iken with a delicate pipette, and 4 c.c. of the reagent are added. The 
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blue coloration is observed and matched after 
begins to fade and discolour after that time. 

For the detection and colorimetric estimation of nitrous acij ,i 
a slightly different reagent is used [0'06 gram of diinetyj"® 1 
325 c.c. of dilute sulphuric acid (1 : 3), sulphuric acid up to 500 , 

Five c.c. of the water, to which no brine need be added, a t# TlJ " ■ 
with 5 c.c. of the reagent, and the mixture is at once cooled. The y 
colour due to Ditrous acid alone reaches its maximum in 4 J* 
twenty minutes, and then soon fades. If it is desired to m&h/ 
direct estimation of the nitric acid also, the water may bo f reei j 
nitrite by boiling, for instance, with a little ammonium chloride. 11 

LdbK, 

Titration of Phosphates. Wilhelm Streckeh and P 4C , 
Schiffrr (Zeitsch. anal. Ghem., 1911, 50, 495 — 499). — Aliquot 
portions of a solution of sodium hydrogen phosphate were tested 

(1 ) by evaporation and heating and weighing as sodium pyrophosphate 

(2) by weighing as phosphomolybdic anhydride according to \y 0J d 
method, (3) by titration with uranyl acetate, and (4) by precipitation 
with standard silver nitrate in acetic acid solution and determining the 
excess of silver by Volhard’s process, a method proposed originally by 
Perrot in 1881, but since taken up by Holleman and others. 

The results obtained by these four methods were quite concordant, 

L. de K, 

Volumetric Estimation of Phosphoric Acid. J, Rom (J. 
Amer. Chan. Soc., 1911, 33, 1099— 1104).— The reaction tavern 
silver nitrate and disodium hydrogen phosphate in aqueous solution 
corresponds with the equation : SNajHPO^ + 6 A gNO s =■ 3 Ag s P0, p 
6NaNO s + H,PO t . The filtered solution contains from 35 to 38% of 
the original phosphoric acid ; this iB greater than the 333% required 
by the equation, but the excess is probably due to the solvent action 
of the liberated phosphoric acid on the silver phosphate. The 
observed reaction is made the basis of a volumetric method for the 
estimation of phosphoric acid. The phosphoric acid solution is made 
neutral to phenolphthalein by addition of sodium hydroxide, sn excess 
of (HIV-silver nitrate being then added, and the mixture well shaken. 
Zinc oxide is then added little by little until the acid reaction towards 
litmus paper disappears. The solution is now made up toakoom 
volume with water, the precipitate allowed to settle, and the solution 
filtered. The excess of silver is then determined in an aliquot portion 
of the filtrate by Tolhard’s method. The method yields satisfactory 
results if the excess of silver nitrate added does not fall below 30 % « 
that which is required for precipitation of the phosphoric acid, md i , 
after addition of the line oxide, the mixture is not left too long betore 
filtering. The method can be used in presence of sulphates, nitrate, 
chlorides, and calcium, but cannot be used for the estimation o e 
total phosphoric acid in presence of more than traces of iron “ 

aluminium. . ha 

The reaction between zinc phosphate and silver nitrate, on 
the process depends, is also found in the case of othet mso 


onetour ' 
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phosphates. In general, those phosphates which are soluble in acetic 
acid are r^cted on m this way by silver nitrate, while those which 
ire insoluble in acetic acid are inactive. HMD 


Estimation of Arsenic and of Iron Salts in Mineral Waters 
F. Agkno and N. Guicciardini (Gazzetta, 1911, 41, i, 473— 478).— For 
-be analysis of the water of Roncegno (compare Abstr., 1910 ii 222) 
■vhich contains arsenites, . arsenates, ferrous and ferric salts, and 
organic matter, the following methods were employed. 

Titration in acid solution with permanganate gives the amount of 
*he latter corresponding with the ferrous salts, arsenites, and organic 
substances. Separate determinations are made of the total iron and of 
.he total arsenic. The latter i3 estimated by the method of Andrews 
md Farr (Abstr., 1909, ii, 437), the arsenic being precipitated in the 
Metallic state by adding 2—5 volumes of a solution containing 10 
'rams of crystalline stannous chloride and 40 grams of tartaric acid 
40 % hydrochloric acid ; the arsenic is then dissolved in 
standard iodiDO solution containing sodium hydrogen 
is + 51 + 7NaHC0 3 = Na 2 HAs0 4 + 5NaI + 7C0 2 + 3H 2 0, the 
being determined by titration with arsenious anhydride. 
,te estimation of the arsenites, the iron salts are 


for tai 

ilimina^diij^recipitation with boiling sodium or potassium hydroxide 
i,nd carbonate ; the filtered liquid is treated with carbon dioxide to 
onvcrt tho hydroxides into carbonates, and titrated with iodine 
olubion. The ferrous salts are estimated after elimination of the 
ulphuric acid under conditions which do not admit of the ferrous salts 
ieing oxidised, thus : the sulphuric acid is precipitated in solution 
lightly acidified with hydrochloric acid in a fairly large flask fitted with 
, three-holed stopper, through which pass the end of the barium chloride 
iurette and a carbon dioxide delivery tube dipping below the surface 
of the liquid, the third hole allowing the gas to escape ; the ferric and 
ferrous salts are then separated by the method given by Fresenius. 
The amounts of the separate constituents can then be calculated. 

T. H. P. 


)er lij 
ixcei 
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Sodium Thiosulphate as the Standard Substance in 
Alkalimetry. Walter Feld (Zeilsch. angew. Chem., 1911, 24, 
1161—1163). — With excess of mercuric chloride, sodium thiosulphate 
reacts according to the equation : Na 2 S 2 0 3 + 2HgCl 2 + H 2 0 = Hg 2 CI 2 + 
Na 2 S0 4 + 2H0i + S, 2 mols. of acid being liberated for every molecule 
of sodium thiosulphate (compare this vol., ii, 289). Since sodium 
thiosulphate can be obtained in a very pure state from Merck, the 
author recommends that the above reaction should be used to 
standardise solutions of alkali, the acid liberated being titrated by the 
alkali to be standardised. For the estimation, a cold saturated solu- 
tion of mercuric chloride and a 4A-solubion of ammonium chloride 
are used. The thiosulphate solution is added to excess of the mercuric 
chloride solution, and when the reaction is complete, either in the cold 
or on warmiDg, an excess of ammonium chloride solution is added, and 
theu the acid titrated with alkali, using methyl-orange as indicator. 
The ammonium chloride is necessary to prevent yello.v mercuric oxide 
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being precipitated by the action of the alkali on the excess ot n, erc . 
chloride; it must never be added before the reaction betcre® 1 ? 
thiosulphate and mercuric chloride is complete, otherwise it ^ fl 
the reaction. _ 6,1 

Excess of mercuric chloride is necessary, otherwise mercuric suinwj 
is formed according to the equation : NajSjOg + HgOl^pHgOsHgS, 
Na,S0 4 + 2HC1, and masks the colour change of the indicator. 8 

The author finds that Merck’s sodium thiosulphate (solid) j 
well, at least for a year, in a corked bottle. j, & p f! 

Bapid Estimation of Silver and Cadmium by means of % 
Gauze Cathode and Stationary Anode. Raymohd C. BiKsr.« tt i 
William H. Ross (J. Amtr, Chtmi. Soc., 1911, 33, 1106—1112)^ 
Experiments have been made to determine the best conditions for tt, 
electro-deposition of silver and cadmium. In both cases the l®t 
results are obtained with cyanide solutions to which alkali hydroxide 
has been added. 

The deposition of silver, in quantities from 0’15 to 0 3 gram, am 
carried out with currents up to 5 amperes, and the strength of fc 
current appears to have little influence on the character ot the depodt, 
The rate of deposition diminishes as the concentration of the potassium 
cyanide ie increased, but the amount of silver which can be deposited 
in an adherent form may be correspondingly increased. For quantities 
of silver weighing less than 0'3 gram, the most satisfactory result* 
were obtained when about 8 grams of potassium cyanide were added 
to 60 c.c. of solution. 

The concentration of cyanide has much less effect on the character 
of the deposit in the case of cadmium. When' deposited from solutions 
containing no hydroxide, the solution became coloured, and slightly 
higher results were obtained. This effect is not observed, however, 
when potassium hydroxide is added to the solutions. The addition of 
2 grams of potassium hydroxide and 6 grams of potassium cyanide to 
75 c.c. of solution is recommended. H. M. D, 


Method for the Separation of the Metals of the Ammonium 
Carbonate Group (Calcium, Barium, and Strontium). Era 
Birnbbaueb (Chtm. Zrit., 1911, 35, 765). — The precipitate of mixed 
carbonates is dissolved in dilute nitric acid, and the solution evaporated 
to dryness on the water-bath. Calcium nitrate, if present, is extracted 
from the residue by repeated treatment with a 1 : 1 mixture of alcohol 
and ether; the solution so obtained ie evaporated to dryness, the 
calcium nitrate dissolved in water, and the calcium precipitated ss 


oxalate. . ,, 

The residue of barium and strontium nitrates is dissolved ina smu 
quantity of hot water, acetic acid and ammonium acetate or amw®« 
added to the solution, which should smell of acetic acid, and the tori* 
precipitated as chromate by the addition of ammonium ie miaa 
and boiling. Strontium is precipitated as sulphate from the hlW 
by the addition of 1 : 2 ammonium sulphate solution. L s ' ' 

The Volumetric Estimation of Lead Peroxide. ■ 
Sachbb (CUm, Zdt., 1911, 35, 731).— The author has observed tw 
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ubie in nitric acid, and this causes errors 
ad peroxide-content according to Lux’s 
rhe error is avoided it the oxalic acid is 

— . 1 , Wlth n ‘ tr,c a0 '^' Before the titration 

nth permanganate, the lead may be precipitated as sulphate with 
mlphuric acid ; it is not necessary to filter off the lead sulphate before 
jitrating. 

Jorestier’s method [Zeitech. angew. Ckem., 1898, 11, 176) is 
naccurate, r p g p 

Galvanic Estimation of Copper in Preserves. K Lakus 
Zeitsch. Ifahr. Genuttm., 1 91 1,21, 662—664). — Around anamalgamated 
inc rod, 4 to 5 cm. in length, is twisted in two or three windings a 
Kipper wire. The solution to be tested (obtained by treating the ash 
vith sulphuric acid) is placed into a perfectly clean and polished 
ilatinum dish. , The about 5 cm. long end of the wire is laid over the 
dge of the dish in Buch a manner that the rod dips, in the middle of 
he dish, about 1 cm. deep into the liquid. As iu this way the zinc 
loes not come into direct contact with the platinum, and owing to the 
malgamation, no hydrogen is evolved, and the copper forms a” firmly 
dhcring deposit of a normal colour. L. ns K. 

Analysis of Materials Containing Copper, Nickel, and 

lohalt. IIahald Pedekson ( Metallurgy , 1911, 8, 335). The finely- 

owdered material is attacked by fuming nitric acid, and is then twice 
ivaporatcd with sulphuric acid. The iron is twice precipitated from 
ho solution by ammonia, and after acidifying the filtrate with 
ulphuric acid, the copper is estimated electrolytically. Only traces of 
iickel and cobalt are deposited on the cathode. The solution is then 
sndered ammoniacal, and nickel and cobalt are deposited electro- 
nically. The deposit is dissolved in hot concentrated nitric acid, 
ivaporatcd with addition of hydrochloric acid to remove nitric acid, 
liluted, and mixed with a 1% alcoholic solution of dimothylglyoxime, 
i small excess of ammonia being then added. The nickel precipitate 
s collected on a Gooch filter, washed with hot water, and dried at 
10—120°. C. H. D. 

Qualitative Detection of Mercury by Klein’s Method. 
Villiam C. Mooee (/. Amtr. Chm. Soc., 1911, 33, 1117—1119).— 
he use of a solution containing potassium iodide, sodium hydroxide, 
nd ammonia is recommended for the detection of mercury. By a 
emparison test with a standard solution of mercury, it is possible to 
stimate roughly the quantity of mercury present in a given solution. 

H. M. D. 

Detection of Mercury in Urine. Eekst Salkowski [Zeittch. 
tyaiol. Chan., 1911, 72, 387 — 401. Compare Hofmeister, Arch. 
<P- Path. Pharm., 1884, 25, 225; Siebert, Abstr., 1910, ii, 656). 
-The urine is made distinctly acid by the addition of hydrochloric 
-id, and is evaporated first over the free flame and finally on 
ie water-bath until salt begins to separate. The addition of 2 c.c. of 


lead peroxide is somewhat sol 
, the estimation of the li 
ietbod (Abstr,, 1880, 585). . 
Uded before the treatment 
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25% hydrochloric acid to each 500 c.c. of urine is i 
The mixture is then oxidised with hydrochloric and chloric «. 
evaporated, and the residue extracted with alcohol. The 
extract is evaporated, again oxidised, evaporated, and extracted ■ 
40 c.c. of absolute alcohol ; 60 c.c. of ether are. added to r - • ^ 


precipitjt, 


solution is evaporated, and the residue extracted by 10 c.c. of 
strongly shaking. After filtration through a 




? , st0l,t WterW 
hydrochloric aLl.i 


lc ate 


five drops of a solution of stannous chloride aDd 
added. If a turbidity or precipitate is formed, more . 
acid is added. If the reaction is negative, the first alcoholic* w? 
can be extracted with aqueous hydrochloric acid, filtered, evaporat ? 
oxidised, and the same test again applied. J. J g 6 ’ 


Colorimetric Estimation of Mercury in Urine. 
IIjsinzelmann (Chem. Zeit., 1911, 35, 721 — 722). — The method given 
by Schumacher and Jung (Abstr., 1903, ii, 44) for the estimation 
of mercury in urine is unsatisfactory. Errors are caused by the 
chlorine liberated when potassium chlorate is added to accelerate the 
solution of the zinc amalgam, and by the precipitating effect of 
the hydrochloric acid present on the colloidal mercuric sulphide. % 
following method is recommended- by the author: 500 c.c. of urine 
are heated in a litre flask with 5 grams of potassium chlorate acd 
50 c.c. of hydrochloric acid (D = 1*12). When the mixture has become 
limpid and light yellow in colour, it is cooled to 70°, 10 grains of pm 
rasped zinc added, and left overnight. The urine is then poured off from 
the zinc, which is washed several times with water and then dissolved 
in 50 c.c. of hydrochloric acid (D = 1*18). Twenty grams of potassium 
acetate are added, the solution transferred to a Hehner cylinder and 
made up to 90 c.c. with water, and then to 100 c.c. with hydrogen 
sulphide water. The colour is then compared with that of a standard 
prepared at the same time from mercuric chloride. The comparison of 
colour should be made after about five minutes ; the solutions obtained 
after the addition of the hydrogen sulphide water are stable only for 
about twenty minutes. T. 8. P. 


Analysis of Aluminium and its Alloys. Georg Kleist [Chm, 
Ztit., 1911, 73, 668 — 669). — The silicon in “pure” aluminium ie 
determined as by Smith (Cfatn. Zeit. Iiepert , 191 1, 45, 188), but without 
special addition of sulphuric acid. For iron, 2 — 5 grams are heated 
in an Erlenmeyer flask with 100 c.c. of dilute sodium hydroxide until 
dissolved. The solution is strongly acidified with sulphuric acid, 
filtered, diluted to about 600 c.c., and titrated with permanganate. For 
copper and tin, the filtrate from the estimation of silicon is saturated 
with hydrogen sulphide, filtered, and the precipitate washed vifl 
cold water, ignited, and weighed as cupric and stannic oxides. If IjJJ 
is present, as shown by insolubility in nitric acid, it is estim^t 
as described later. The filtrate is concentrated to about 100 c.c., the iron 
thrown out with sodium hydroxide, then boiled, and filtered. Traces o 
zinc are precipitated from the filtrate by hydrogen sulphide, co ec t , 
ignited, and weighed as zinc oxide. In the case of alloys, the silicon aD 
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ron are determined in like manner, and the copper and tin 
n the filtrate are precipitated together as before The tin 
« separately found by heating 1-2 grams of the alloy in an 
Jrlenmeyer flask, provided with a bored rubber cork, with 150 cc 
,f hydrochloric acid (D 1*19) until dissolved. The boiling liquid 'is 
itrated with ferric chloride solution, which has stood over pure tin 
Jie end being marked by a yellow tinge. Otherwise, the weighed 
irecipitate of cupric and stannic oxides may be dissolved in nitric 
mid, filtered, and the copper found by electrolysis or titration with 
»tassium cyanide may be resorted to. The filtrate from the copper 
md tin IS concentrated to 100 c.c., ammonia added, and just enough' 
ailphurio acid to redissolve the alumina. After dilution to 400-500 
i.c., hydrogen sulphide is passed in to saturation, and the zinc sulphide 
Collected and washed with very dilute sulphuric acid containing some 
^mmonulm sulphate and hydrogen sulphide. The precipitate is 
pissolved from the filter with hot dilute hydrochloric acid made 
jlightly ammoriiacal, boiled, and filtered. The filtrate is very slightly 
acidified with sulphuric acid, and the zinc re-precipitated by hydrogen 
pdphide. j ^ K ® 


; Separation of Aluminium and Glucinum. M. Wonder and 

(Mile.) Nina Ch£eadze [Ann. Ckim.anal., 1011, 16, 205 209). The 

Separation of glucinum from aluminium by taking advantage of tho 
solubility of glucinum hydroxide in concentrated ammonium carbonate 
jives utterly untrustworthy results. The separation by means of 
potassium or sodium hydroxide which dissolves both hydroxides, but 
deposits the glucinum hydroxide only when the solution is sufficiently 
diluted and boiled for an hour (taking care to replace the water 
ivaporated), seems, however, quite satisfactory. The aluminium is 
;ben recovered from the filtrate by acidifying with hydrochloric acid 
ind reprecipitating with ammonia. L Bs J£. 


Estimation of Chromium in Chrome Iron Ore. Otto 
Sydeggeu {Zeitsch. angtw. Ghem., 1911,24, 1163—1164). — 0’5 Gram 
if the powdered ore (not necessarily finely powdered) is heated with 
i grams of borax fusion mixture (made by fusing two parts of 
inhydrous sodium carbonate with one part of borax glass) in a 
ilatinum crucible over a good bunsen flame for one to two hours, or 
intil all the ore has been taken up. The fused mass is dissolved from 
he cooled crucible with 300 — 400 c.c. of water containing 4 c.c. of 
oncentrated sulphuric acid, and any chromium remaining unoxidised 
s transformed into chromate by the addition of 0’2 gram of potassium 
lersulphate, which at the same time precipitates any manganese 
assent as peroxide. The excess of persulphate is destroyed by 
■oiling for thirty to forty minutes, the solution filtered from the 
oanganese peroxide, and the filtrate titrated with standard ferrous 
■mmonium sulphate solution, using potassium ferricyanide as indicator. 

T. S. P. 


A Reaction for Uranium Salts. J. A. Siemssen ( Chem , Zdt., 
911, 35, 742). — A weighed quautity of the uranium salt is dissolved 
u water and a 10% solution of ethylenediamine added drop by drop 
VOL. c. ii. 52 



ii. 774 


ABSTRACTS OF CHEMICAL PAPERS. 


until a precipitate no longer forms (compare this vol., 


,230). Tt( 


precipitate, which is insoluble in water and the usual organic sol 
is washed with water, collected, dried, and ignited to the oxide n”o ’ 
The results are quantitative. ’ A- 

A solution of ethylenediamine more dilute than 10% should 0ot U 
used, otherwise a gelatinous precipitate is formed. The precipiJL • 
insoluble in excess of the precipitant (loc. cit.), but soluble in J* “ 
of the uranium salt. p g j® 


Behaviour of Zirconium Oxide Towards Hydrofluoric i... 
Edgar Wedekind (Ber., 1911, 44, 1753—1755. Compare Weigj, i 
Neumann, Abstr., 1910, ii, 217). — When zirconium silicic " 
zirconium metal containing silicon, or mixtures of the oxides 
zirconium and silicon, are treated with a mixture of sulphuric 
hydrofluoric acids to remove the silicon, some of the zirconium is -a, 
volatilised. This can be prevented by the addition of sufficient 
sulphuric acid, the zirconium material being treated with a 
of twenty times its amount of concentrated sulphuric acid with f 0 ,[, 
five times its amount of hydrofluoric acid ; the zirconium is weighed 
as oxide, ZrO s , formed from the sulphate by ignition. 

Attempts to determine the combined silica in zirconium silicate 
(hyacinth) by the above method were unsuccessful. X, g p 


Quantitative Chemical Analysis of Mixtures by means o( 
Differences in Density. Michael A. Rakusin (Ber., 19n, ^ 
1676). — The author points out that the centrifugal method used by 
Friedenthal (this vol., ii, 555), even with 3000 revolutions m 
minute, causes considerable alterations in the optical and other 
properties of the earth-oils investigated. In one case the density 
diminished by 0-002 — 0-003, whilst the carbonisation constant rose 
about 30%. T, S. P, 


Estimation of Camphor in Smokeless Powders. 

(Ann. Chim. anal., 1911, 16, 209— 210).— Ten grams of the powder 
are extracted with ether in a Soxhlet tube for ten hours. The ether 
is poured into a beaker of 65 — 70 mm. in diameter and 35— 40 m 
in height, which is then placed in a desiccator over sulphuric acid, and 
when the volume of the ether is reduced to a few c.c., the beater ii 
covered with a glass disk and rapidly weighed. The beaker ii 
replaced in the desiccator, and the weighings are repeated, say,every ten 
minutes. Finally the camphor is expelled by heating at 30—35° and 
another weighing is taken. M 


Estimation of Glycerol in Fats and Soaps. Adolf Bettihe, 
H. Hempel, P. Simmich, W. Schweedt and C. WissejuB 
(Zeitech. Nahr. ffenussm,, 1911, 21, 673— 675).— In the absence o 
soluble fatty acids (butyric, for ' instance), the original process# 
Banedikt and Zsigmondy (oxidation with alkaline permanganate sn 
estimation of the oxalic acid formed) gives very satisfactory reeu ts. 

In the presence of compounds acted on by permanganate, the ac e * 
process should be employed. The dichromate process much use in 
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soap works also gives good results provided the leys 
properly defecated with basic lead acetate. 1 


have been 
L. de K. 


Determination of the Rotatory Power of Some Oreanic 
Substances in Presence of Lead Reagents; Inconvenience 
of Distilled Water Containing Carbon Dioxide. Henri Pellet 
(inn. dim. anal 1911, 18, 215-218).-Contrary to Sellier's 
statement that a solution of glutamine yields a gradually increasing 
precipitate with basic lead acetate, the author states that with pure 
glutamine no precipitate is obtained provided the water is absolutely 
tree from carbon dioxide. No trouble is experienced in the 
polarisation. 

Glutamic acid, asparagine, aspartic acid, raffinose, invert sugar, 
dextrose, and lmvulose are also unaffected by basic lead acetate. 

L. de K. 


Estimation of Gum in Syrups. Xavier Kocques and G 
Sellier (Arm. Chim. anal., 1911, 10, 218— 220).— A process recently 
published by Chauvin (Mon. Set ., 1911, May), but which has been 
already employed by one of the authors for some years. 

Twenty-five grams of the syrup are mixed with 80 c.c. of alcohol 
(90° French), slowly at first, 2 c.c. of a saturated alcoholic solution of 
lead acetate are added, and the precipitate is allowed to settle for 
twenty minutes. It is then collected on a tared filter, and washed 
with alcohol (75°). After drying, the precipitate is weighed, and, 
after allowing for the lead oxide it contains (calcination with nitric 
acid), the result equals pure gum, which multiplied by 1'18 represents 
ordinary gum arabic. 

If it is desired to know the weight of gum per litre of syrup, 
20 c.c. are diluted with 10 c.c. of water, 2 c.c. of alcoholic lead 
acetate are added, and then 90 c.c. of alcohol (95°). The precipitate 
is then treated as before. L. de K. 


Estimation of Salicylic Acid in Fruit Juices. P. Vierhout 
(ZfAisch. Nahr. Genussm., 1911, 21, 664 — 666), — Fifty c.c. of the 
juice are placed in a spacious separating funnel, 15 drops of sulphuric 
acid are added, and the mixture shaken with 50 c.c. of light petroleum, 
b. p. 40—60°. 

In order to destroy the thick emulsion, 25 c.c. of 96% alcohol are 
added, and the whole again shaken. After siphoning off the super- 
natant liquid into a measure, the remainder is again shaken with 
50 c.c. of light petroleum, and then with 25 c.c. of alcohol. The 
whole of the contents of the funnel are now poured into the measure, 
ind the liquid is made up to 200 c.c. by adding a mixture of 5 vols. 
pf light petroleum and 2^ vols. of alcohol. The whole is shaken for 
l moment, and 50 c.c. of the supernatant liquid (12*5 c.c. of the 
Sample) are pipetted off into a small flask containing a few grams of 
3ry sodium sulphate, and, after closing the flask, the whole is allowed 
to remain for two hours. The solution is then filtered through a dry 
liter into an Erlenmeyer flask containing 50 c.c. of N!\ 0-sodium 
iydroxide, the sodium sulphate is washed with a few more c.c. of the 
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alcohol-petroleum mixture, and the light petroleum is distilled off. 
The excess of alkali is then titrated with NJ 10-acid, and th e 
percentage of salicylic acid found by an easy calculation. L. de K, 

Iodometrio Estimation of Urio Acid in Urine. Dioscoan,, 
V itali (Boll. Ckim. Farm., 1911, 60, 365 — 366). — The author h», 
already described (Abstr., 1899, i, 117) the reaction which Pi zfflr „„ 
(this vol., ii, 667) proposes to apply for the above purpose, but hs 
did not propose it as a method of estimation, because there may wa]| 
be other substances in urine which will consume iodine. R. Y. S. 


Estimation of Formaldehyde by the Ammonia Process. 
Adolf Bstthiks, H. Hempel, P. Simmtoh, W. Sch- mi, and c, 
"Wiesemann (Zeilsch. Nahr. Genussm Ullj 21, 6<1 673). Smiths 
modification of the ammonia process is recommended (2 grams of 
ammonium chloride are dissolved in 25 c.c. of water, » to, of tie 
formalin are added, and then 25 c.c. of Alodium hydroxide. Alter 
remaining for half an hour in a closed flask, the excess of ammonia is 
titrated with A-acid, using rosolic acid as indicator. 

Other indicators, such as cochineal and methyl-orange, are less 
suitable, and litmus, phenolphthalein, and Congo-red must be rejected 
altogether. LmK ' 

Assay of Paraldehyde. R. Richter (Pharm.Zeit., 1910, 58, 
536— 538).— The author states that as the “ D.A.-B. V . seems to insist 
on the presence of 4% of aldehyde in the drug paraldehyde the density 
of the sample at 15° may be as low as 0 993, instead of 0-998— 1-000. 
About one-half may pass over on distillation before the temperature 
of 123° is reached. When observing the solidifying point, it must be 
remembered that besides aldehyde, metaldehyde is also formed, which 
elevates the solidifying point. The amount of metaldehyde is four 
with fair accuracy by evaporating 10 grams of the sample at 50 mi 

author^ opinion the presence of aldehyde in the drug render 
it less suitable for medicinal purposes, and an article as follows shouli 
be prescribed : D» = 0 998-1 '000, b. p. 12P7-125-2 , •ohddy,, 
point 10-12°; metaldehyde to be estimated as directed Aldeh 
may be tested for by the colour given on warming at 50-60 witb 
an equal volume of 5°/, potassium hydroxide. 

Estimation of Acetone in Animal Liquids. H. Scoh-Wmos 
(J. Physiol . , 1911, 42, 444 470).— A new method based « > *“* « 
Marsh and Strother’s mercuric cyanide process (Ttens., 1905, j 
is described. Urine contains some substance which, a' ^P 0 ' 1 
alkali, yields on distillation witb acid an additional amount of 

The average daily excretion of free and combined acetone in hums, 

i 8 2 4 mg. The amount runs parallel to the nitrogen. 

Detection and Estimation of Oyanamide in i the Pw««« ' 0 , f 
other Fertilisers. L. Yuaflakt (ta«. 

— Cyanamide may be recognised, even in the presence of 
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, its peculiar odour, due to the action of moisture on traces of calcium 

rbide. When moistened with sulphuric acid, a heavy fine powder i 3 
whilst organic manures (blood, for instance) leave a swollen, 
hrown mass. Contrary to expectation, cyanamide yields all its 
nitrogen as ammonia by soda-lime combustion. The assay of 
commercial samples is as follows : 

One gram of the sample is shaken in a closed vessel with 250 c.c. 
0 f water for a few hours. Of the filtrate, 100 c.c. are mixed 
with 20 c.c. of 5% silver nitrate solution and then 20 c.c. of ammonia, 
phe precipitate is washed with cold water, and then re-dissolved in 
dilute nitric acid (l : 2). The silver is then estimated by the thio- 
cyanate method: 108 parts of silver = 14 parts of nitrogen. On an 
average, 87'3% of the total nitrogen exists as cyanamide. Dicyano- 
diamide, which is present in old samples, may be estimated jointly with 
cyanamide by mixing 100 c.c. of the solution (this time of doable 
strength) with silver solution, but adding, instead of ammonia, 20 c.c. 
of 10% potassium hydroxide. After washing the precipitate the 
nitrogen is determined by the Kjeldhal process. L. de K. 


Analysis of Calcium Cyanamide. A lbert Stutzer ( Chem . Zeit., 
1911, 35, 694). — It is pointed out that the unsatisfactory results 
obtained by Monnier (this vol., ii, 668) in the estimation of calcium 
cyanamide by precipitation as the silver salt and determination of the 
silver in the precipitate by means of ammonium thiocyanate, confirm 
the experiments of the author and Soil (Abstr., 1910, ii, 1009) and of 
Caro (this vol., i, 118), who, at the same time, give an satisfactory 
method of analysis. Also, in contradistinction to Monnier, the author 
finds that tho Kjeldahl method for the determination of the total 
nitrogen is quite satisfactory ; furthermore, be does not agree with 
Monnier’s results as to the amount of nitrogen present which has for 
its source the coal used in the manufacture of the calcium carbide. 

T. S. P. 


A Delicate Test for Acetanilide. G. N. Watson (rimer. J. 
Pharm., 1911, 83, 269— 270).— By beating a mixture of acBtaDilide 
and boric acid over the bare flame until the boric acid melts, ^ a yellow 
residue is obtained, having a peculiar fragrant odour resembling swee* 
clover or arbutus. The yellow colour is, however, also given b) 
nhenacetin. Antipyrin gives a pink colour and an odour of 
naphthalene. Phenacetin gives an odour characteristic of itselt, but 
very faint With mixtures of the three, the fragrant odour produced 
by the acetanilide is sufficient to give the characteristic odour, which 
is intensified by moistening the residue with water. 

Reversely, acetanilide may,' perhaps, be used as a test for boric 
• j . Lj. DE ia.. 


Reactions of Pyramidone. A. Moulik {Ann. Chim.awd, 1911, 
16, 220 — 221) — If pyramidone in powder is treated with a drop o 
nitric acid, decomposition takes place with evolution o m rous 
and the spot first turns yellow with a bluish-black zone, but-gradual y 
becomes a pale blue. 
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Solutions of pyramidone are not coloured blue by nitric acid unless 
nitrous vapours are present Nitrates which are easily decomposable, 
such as mercury or silver nitrate, also cause the coloration to appear, 

L DE K, 


Alkaloid Reactions. Arecoline. C.REicHAaD(7 > /wm.^entr,.i, | 
1911, 52, 711— 716).— A large number of colour reactions given by 
arecoline with reagents are described. The following are the most 
characteristic. On adding arecoline hydrobromide to cold sulphuric 
acid, a colourless solution with a few minute crystals is formed. On 
warming, a cloudiness appears near the crystals, then spreads through 
the liquid, and finally disappears. Nitric acid behaves similarly. 
With potassium dichroinate and a drop of water, a green tint is 
produced as the mixture dries, and becomes more pronounced on 
adding hydrochloric acid, but is never very intense. Ammonium 
molybdate behaves similarly, giving a pale blue coloration. With 
potassium ferroeyanide, the alkaloid gives after some hours a bluish 
coloration changing slowly to green, and with potassium ferricyanide 
a bright green with characteristic crystalline forms. Tho ferroeyanide 
residue becomes blue on adding hydrochloric acid, whilst the ferri- 
cyanide residue becomes darker green with bluish tones. These and 
other reactions are described in detail in the original. T. A. H. 


The Crystalline Deposit of a Certain Fluid Extract of 
Cinchona Bark. The Estimation of the Quinine Alkaloids 
and Quininine Silicotungstate. Maurice Javii.uke and B. 
Goebithaclt ( Chem . Zenlr ., 1911, i, 1065 ; from Bull. &ci. Pham ., 
1911, 18, 85— 89).— The crystalline deposit from a percolate of 
cinchona bark with a mixture of glycerol, alcohol, and water consists 
exclusively of calcium quinate, and is free from alkaloids. Yvot’s 
method for estimating the alkaloids by silicotungstic acid gives good 
results, tho quinine salt having the formula 

SiO s ,12WO s ,2H 2 O,2C 20 H 2 ,O 2 N 2 + 7H 2 0, 
a light, yellow powder, which loses 6 mols, of water of crystallisation 
at 120°, and the composition of which remains constant under most 
diverse methods of precipitation. ®. “■ Sl 

Estimation of Nicotine in ths Presence of Pyridine Bases. 

• Leon Subbe (An n. Fahif, 1911, 4, 331-334).- The nicotine extract 
is, if necessary, diluted to about 10% strength of nicotine. Twenty-live 
to fifty cc of the solution (this depends whether the sample is alkaline 
or acid) are then distilled with addition of 1-3 grams of magnesia and 
2— 4 grams of powdered pumice in a special apparatus until -Sc.', 
have passed over ; water is now added continually to keep up we 
volume of the liquid, and the distillation is continued until exactly 
150 c.c. .of distillate has been collected ; the receiver is then change 
and another 150 c.c. is distilled off. ■ 

The first distillate contains all the pyridine with the bulk ol tte 
nicotine, which is then determined polarimetrically, pyridine being 
quite inactive. The second portion of the distillate f 01 *"” 6 ., 
remainder of the nicotine, which is then titrated with standard “ ’ 
using luteol as indicator. ' D 
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Estimation of Tannin in Wines. Philippe Malvezin (Bull. 
Soe. Chim-i 1911, [iv], 9, 620 — 621 ; Ann. Ghim. anal., 1911, 16, 
221—222). — The method consists in precipitating the tannin as its 
z jac derivative, dissolving this in dilute sulphuric acid, and titrating 
with JV/lO-permanganate. 

The zinc solution is made by dissolving 10 grams of zinc oxide in 
sufficient acetic acid, adding 80 c.c. of ammonia, and making up to 
1 litre with distilled water. Ten c.c. of wine are mixed with 10 c.c. 
of the zinc solution ; the mixture is boiled during fire minutes, cooled, 
aD d 25 c.c. of boding distilled water added. The precipitate is 
collected, washed with 100 c.c. of boiling distilled water, dissolved in 
dilute sulphuric acid (2 5 c.c. in 100 c.c. of distilled water), and 
titrated with iV/lO-permanganate at 60—70°, each c.c. of which is 
equal to 0*116 gram of gallotannic acid per litre of wine. 

T. A. H. 

Lecithin. Robert Cohn (Zeiisch. offend. Chem., 1911, 17, 
203—217). — The fact that all the lecithin cannot be extracted with 
ether from commercial preparations of lecithin and yolk of egg may 
be attributed to an adsorption of this substance by the albumin. The 
whole of the adsorbed lecithin may be extracted with cold ethyl 
alcohol; it is not necessary to employ hot alcohol, as subsequent 
treatment with this liquid only removes traces of other phosphatide?. 

If the original preparation has been heated, it is not always possible 
to extract the whole of the lecithin with ether and alcohol or other 
liquids. 

Lecithin may be estimated in preparations which contain added 
phosphoric or glycerophosphoric acids by extraction first with ether 
and then with alcohol. The alcoholic product contains some of the 
added acids, and must be re-extracted with chloroform to remove the 
soluble lecithin from these substances. W. J. Y. 

Estimation of Aliphatic Amino-groups. Applications to 
the Study of Proteolysis and Proteolytic Products. Donald 
D. van Slyke (/. Biol. Chem., 1911, 9, 185—204). — Full details of 
the apparatus and method previously described (Abstr., 1910, ii, 751) 
are given. The nitric oxide is produced by the action of a feeble acid, 
for example, acetic acid, on sodium nitrite solution. The results are 
summarised as follows : Every known amino-acid obtained from 
proteins by acid hydrolysis reacts quantitatively with one and only 
one nitrogen atom, except lysine, which reacts with two, and proline 
aDd oxyproline, which do not react at all. All the amino-acids react 
with the whole of their nitrogen, except tryptophan, which reacts 
with halF, histidine with one-third, arginine with one-fourth, and 
proline and oxyproline with none. * 

The dipeptides leucyl-leucine and leucylglycine, react with only 
their free amino-groups, the nitrogen in -CO’NH- groups does not 
react. Glycyl anhydride does not give off nitrogen when treated 
with nitrous acid. The proteins egg-albumin and edestin evolve but 
little nitrpgenr The proportion of free amino-nitrogen is twice as great 
in the primary albumoses, aud still greater in the deutero-albumoses. 
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Purine and pyrimidine derivatives react normally with the exception 
of guanosine, which gives 1*25 instead of 1 mol. of nitrogen, probably 
owing to the rupture of the purine ring. 

Glycine and nitrous acid yield, not only nitrogen, but also carbon 
dioxide, and this is not absorbed by the permanganate. Th e 
abnormal results obtained with glycine and glyeylpeptides are mo8t; 
probably due to the fact that the intermediary diazo-compound doss 
not decompose entirely io the normal manner,, yielding’ glycollic acid 
bat that a part is completely decomposed, yielding carbon dioxide and 
other products, and the disintegration of the group at the end of the 
peptide chain severs the peptide linking and exposes' to attack the 
nitrogen of the next amino-group. 

Lysine reacts abnormally in requiring a longer time in order to 
react completely with the nitrous acid. This is probably due to the 
fact that one of the two amino-groups is not in the a-position. 

The method of amino-nitrogen determination has been used tor 
measuring the rate of hydrolysis, using the ordinary equation for a 
unimolecular reaction. The method can also be used for determining 
the relative digestibility of proteins, for quantitative determination 
of proteolytic enzymes, for the analysis of amino-acids, for the 
determination of the complexity and structure of peptides and 
proteolytic products, and for the characterisation of proteins. 

J. J. 8. 


Estimation of Proline Obtained by the Ester Method in 
Protein Hydrolysis. Proline Content <}f Casein. Donald 1). 
van Slyke (/. Biol. Cfom., 191 1, 9, 205 — 207). — The usual method of 
estimating proline, namely, by the alcoholic extraction of the amino- 
acids, the esters of which boil below 90“ under pressure of less than 1 mm, 
and calculating as proline all the soluble acids, gives too high results, as 
other soluble acids are also present. If, on the other hand, the proline 
is racemised and recrystallised as the <U - copper salt, only a portion of 
this can be separated from the mixture. 

As proline does not give up its nitrogen when treated with nitrous 
acid, whereas the acids the esters of which distil over with proline do 
react with nitrous acid (compare preceding abstract), the following is 
a simple and accurate method for the determination of proline : the 
total nitrogen content of the mixture soluble in alcohol is determined, 
and this minus the amino-nitrogen as determined by nitrous acid gives 
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Indei^B^Wition of Binary Mixtures, Abriqo Mazzucchelli 
( i«i M Jttfc 752 — 758). — In a detailed 

criticism of t&e^ork'df. Scbwera (Absfcr., 1910, ii, 913, 1039), the 
author ‘points out that some of the, regularities deduced by that writer 
are more apjHfcseht,, thap real, inasmuch as they are in part necessary 
consequence^’ of the mode of jnathematical reduction employed. 

' l ‘;\ \ ^ ' R.Y.S. 

Spectre ijiemfcal Investigations. II. The Refraction and 
Dispersion Of Substances Containing One Pair of Conjugate 
Double Linkings. Karl Auwers and Fritz Eisenlohb (/. pr. 
( Ihem 1911, [ii], 84, 1 — -36). — The values of the specific refractions 
and dispersions of the compounds previously discussed (compare 
AbBfcr., 1910, ii, 365, 367, 561) have been re-calculated with the aid of 
Eieenlohr’s recent Values for the refractivities and dispersions of the 
various elements (this vol., ii, 81). With the aid of these and also of 
some additional data the following table is drawn up : 


Compound. Conjugate System. 

Aliphatic hydrocarbons *CH:CH*CH:CH* 

•GH:CH*CR:CH‘ 


st J reMa •■■■ ' CH v, 


•CH- 

*CH. 


'CH:CH* 


El Ref. 
.. 1-90 
.. MO 

.. MO 


El Disp. 
% 
50 
£0 


V ^C'CR:CH’ : o-7o 

•CH/ 

'CH. 

^C-CRrCR" 

•CH/ 

Hydroaromatic hydrocarflftns.. CR^ yCR' 

CHo CH, 


0-45 


CH. 


ch 2 -ch. 


:CH'C:CH- . 


Aldehydes., 


Cyclic aldehydes.. 


Ketones.. 


Adds.. 


X CH,*CH, 
/CRiCH— \ 

CH,/ >C:CH' 

\ch 2 *ch/ 

/CHlCH-v 

CH 8 ( >CIf .. 

x CH a -CH/ 

•CH:CH*CH:0 

•CH:CR*Cfl:0 

•CH:CK*CH:0 

•CH. 

>C*CH:0 

•CH/ 

•CH:CH‘CR:0 

•CR':CH*CR:0 

•CH:CR'*CRK) 

*CH:CH*C{OH):0 

*CH:CR’C(OH);0 

•CH:CH*C(OR):0. ...... 

•CHtCR^CiORltO .... 


0-8 

- 1-2 


0 25 

1-80 

1*25 

1-00 

0-90 

0-85 

0- 50 

1 - 10 
0-80 
0-80 
0-50 


SO 

,50 

45 

45 ' 

! 30—40 


so 

20 


vol. c. ii. 


53 
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As the value £%, and iS D differ but little from one another 
the mean value is given in the table, and. similarly for a .( 
El#-,, where Si is the exaltation of 2 (Abstr., 1910, ii, 365). 

The following new experimental data are given : 
o8-Diphenyl-A*-hexene (Rupe and Biirgin, Abstr., 1910, i, 161) ], 
b. p. 190 — 191°/11 mm., Df 8 0-9892, n. 1-58083, n„ 1-58749 
b„ 1-60490, and m, 1-62049 at 22 8°, 

\-Utthyl i-methtnyl-l-oydohexene, OH 2 <CQjj^.Q|j^'' > O.CH s ,ha6 p. 

134—138°, D?* 0-8389, n. 1-48274, % 1-48723, b„ 1-49872, » n d 
« v 1:60910 at 17-0°. 

The ethyl ether of methyltsophoronecarboxyhc acid (Merling , tl j 
Welde, Abstr., 1909, i, 480) has b. p. 150—151714 mm., DJ* 1 0248, 
n. 1-47760, »„ 1-48181, n„ 1-49023, and « r 1-49776 at 19°, and the 
ethyl ether of ethyl tsophoronecarboxylate has b. p. 163 — 1 66°/ 1 9 i 

D“ 1-0109,’ n. 1-47936, n D 1-48288, n, 1-49148, and a, 1-49921 at 19= 
Crotonaldebyde has b. p. 103—104°, DJ 87 0*8537, Df 1 0-8486, 
„ a 1-43064, n D 1-43478, b s 1-44550, andn, 1-45491 at 23-1°. 

Citral hash. p. 1 14-6— 1 15-6°/l 55 mm, D>™ 0-88 97, *. 148506, 
n„ 1-48945, n„ 1-50073, and n y 1 -51081 at 17-05°. 

eyctoCitral (Tiemann and Schmidt, Abstr., 1901, i, 158) hash, p, 
112— 114°/29 mm., D)*® 0'9566, n» 1-49341, n D 1-49707, 1-50689, 

and ru, 1-51575 at 13-3°. a-Ionone has b. p. 146 5— 147-5728 nun., 
DT 0-9298, «„ 1-49452, « D 149842, n ? 1-50834, and n y 1-51755 
at 22-3°. 

l-Methyl-A'-cwiobexenl-one (Knoevenagel, Abstr., 1895, i, 51) 
has b. p. 94-5—95-5722 mm., D)” 0-9707, n. 1-49137, n c 1-49541, 
n 6 1-50624, and b, 1 '51573 at 18-7°. 

Carveuone has b. p. 117-117 5719 mm., DJ" 0 9302, «. 1-48099, 
n„ 1-48457, n, 1-49361, and », 1-50175 at 16-25°. 

Ethyl tsepboronecarboxylate has b. p. 142— 143°/10 mm., D) 
1-0332, n„ 1-47711, jid 1 -'48054, ng 1-48905, ariH va, 1 -40635 at 16-9°. 
Acetophenone has b, p. 83'5712 mm., D) 8-2 1"0301, n a 1 52945, 
bu 1-53503, n« 1-54925, and n 7 1-56201 at 17-15°. 

Geranic acid has b. p. 158714 mm., Df 8 09518, n. 1-48284, 
Be 148695, Bg 1-49758, and n y 1-50690 at 20'2°. 

Pure methyl benzoate free from chlorine has b. p. 83°/ll mm., 
Dl 8 1-0905, b. 1-51309, bb 1-51810, n f 1-53060, and « v 1-64167 at 
16°. Methyl geranate has b. p. 117°/14 mm., Df 0-9220, n» 146770, 
b„ 1-47143, n. 148106, and b, 148929 at 19-1°. Ethyl tonate 
has b. p. 111713 mm., D) 8S 10500, «. 143833, b„ 1441H, 
1*44765, and n y 1*45334 at 15*4°, 

The high value for Ei v obtained for di-A’ ^'-mmenthadieM 
(Haworth, Perkin, and Wallacb, Trans., 1911, 99, 123) is protebl; 
due Jo the compound examined containing a certain amount » 
an isomeride with a semicyclic double linking (compare Auwers so 
Peters, Abstr., 1910, i, 826, 841). 

Spectro-chemical Investigations. III. The Refraction an 
Dispersion of Hydrocarbons, Aldehydes, Ketones, Aci > 
Esters containing Several Related Conjugations KablAcw ks 

and Frits Eisenwhs (J. pr. Chan., 1911, H. 84, 37 12 - ^ 

pare preceding abstract),— The theoretical values have been 
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with the aid of 'Eisenlohr’s recent numbers (this vo].,ii 81) Straight 
chains of conjugate linking* are termed “grouped conjugations,” and 

systems of the types -fKKg; and -CKX^ are termed 

“crossed conjugations." Difficulties are involved in the investigation 
of many of these compounds, as they are unstable and readily form 
additive compounds. Many of the examples given are taken from 
chemical literature. The following data are new : offoOcimene 
CHMe 2 -CH:CH-CH:CMe-CH:CH 2 , has D>» 0-8119, < 15t«3 
s D 1 -54558, Tin 1-67682, and n y 1-60086. Its exaltation for 2 is 
178%, and it cannot possibly be stereoi-omeric with ocimene, as 
suggested by Enklaar, Pure a-phenyl-8-methyl-A'r-pentadiene, after 
removal of all unaltered ketone, has b. p, 123 — 124°/14 mm 
DJ” 0-9512, n. 1-5409, n D 1-5474, n„ 15651, n, 1 5923 at 16*2°’ 
Di-u-plienyl-A^-beptylene (Klagea and. Heilmann, Abstr., 1904, i 487) 
baa DJ" 0-9673 and n D 15648 at 18°. Methylethylfulvene (Abstr. 
1907, i, 639) has b. p. 87-4— 87'9°/40 mm., Df* 0-8772 «. 1 52988] 
n„ 1-53702 at 20-9°; diethylfulvene has b. p, 96 8— 97’2°/40 mm.’ 
Dj s 4 0 8812, n a 1*52339, n D 1-52997 at 16-4° j crotonylideneacetone 
(Meerwein, Abstr., 1908, i, 90) has b. p. 88°/28— 29 mm., DJ” 0 8946, 
1-50924, » D 1*51767, tip 1*53858 at 18*9°; styryl phenyl ketone, 
Df 10712, n a 1-63422, n D 1-64578, n f 1-68161 at 62-3°; styryl 
methyl ketone, b. p. 126 — 128°/9 mm., Df * 1-0076, n. 1-57301, 
% 1-58241, np 1-60621 a.t 47-3°; a-methvlstyryl ethyl ketone, b. p. 
124-5-125°/10 mm,, D“- 1*0072, »„ 1 -56445, n 0 1-57202, rip 1*59406 
at 40-2°; benzylideneacetylacetone (Knoevenagel, Abstr., 1895, i, 50), 
b. p. 172—173-5712 mm,, DJ 78 1 0928, n. 1-5762, n D 1-58464, 
jip 1*6083 at 17-3°; 0-ionone, b. p. 150-151724 mm., DJ M 0 9445, 
n a 1-51443, « n 1-51977, n„ 153396, « y 1-54783 at 18*9°. The two 
modifications of benzophenone have much the same values (compare 
Eykman, Ree. true, chim., 1895, 14, 189). 

Ethyl a -methylcinnamate has b. p. 162 — 163730 mm., Df 6 1-0321, 
a, 1-54074, n D 1-54753, tip 1-565, n y 158162 at 20-6°; ethyl /?-metbyl 
ciunamate, b. p. 138— 138-579 mm., DJ 6 ° 10392, n.l -5393, n D 1-54558, 
it, 1-56165, » y 1*57654 at 16*G° ; ethyl a-benzylcinnamate, m. p. 
38-39°, b. p, 227—229730 mm., Df 1-0831, n. 158163, n D 1-5885, 
n f 1-60717 at 161°; ethyl a-phenylcinnamate, m. p. 28°, b. p. 
214-215728 mm., DJ” 1 0971, n. 1-58973, n 1-59723, »„ 1-61959 
at 18'65°; ethyl benzylidenemalonate, b. p. 189 — 190714 mm., 
Df 1-1045, n. 1-53242, % 1-53894, n, 1*55697, rc y 157444 at 20-4°. 
Ethyl l-methyl-^-cydohexmylidene acetate , 

Ce “<CH, e -CH 2 > C:OH - C '° 2Et , 

obtained by the action of zinc on a benzene solution of methylcyofo- 
hexenone and ethyl bromoacetate and heating the resulting hydroxy- 
ester with potassium hydrogen sulphate (compare Auwers and Peters, 
Abstr., 1910, i, 841), has, after purification by conversion into tbe 
acid and subsequent esterification, b. p. ]33*5 — 135715 mm., DJ 8 * 
0-9987, n. 1-52646, ^ 1-53312, n„ 1-55148, and it y 1-5694 at 17-3°. 

Ethyl atropate, CH.lCPh-CO.Et, prepared from the silver salt, has b.p. 
124—124-4716 mm., or 120-2—120-4714 mm., DJ” 1-0508, n. 1-52151, 

•53-2 
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n„ 1 '82606, n 1 -63*71 , and/ it. 1'64996 at 16$°. IsoWppjrf cinnamvlt. 
(Uruacetatt, CHPb:CH'CH:OH-CO,-C,B r , is tt yellow oil, with b „ 
169°/9 mm., D“ 1-0256, « ? 1-59449, m B 1-60663, n 4 1 '64244 at 13 - 77 ' 
Amyl dnnamylidtnmalonattf CHPhlCH-CHlG(CO s -0 5 H, ) ], a 
b.p. 212— 2U°/12 mm., D‘ M 1-087, n. 1-60221, it D 1-61599, n s H58H 
at 1 9-8°. Ethyl cmn^mylideneacetoacetate (Knoevenagel, Abstr., lggg 
i, 406) has b. p. 217— 220718 mm., Df‘ 1-0823, n. 160433, « E H 155 
1-66216 at 17-4°. Ethyl torbaU, OHMelCH-CHICH-COjEt, hJ 
b. p. 76°/U mm., Df" 0-956, n„ 1-49554, 1-50227, ng 1-52001 

m, 1-53664 at 20'15°. 

Ethyl jSS-dimethylsorbate (compare Rope and Lots, Abstr., 1903 i 
229) has b. p. 106-5—107730 mm., Dr 1 0 9281, n a 1-46166, n„ 1-46848 
n 1-47513, n 1-48385 at 16-7°. Ethyl fumarate has Df 1 - 0537 ’ 
,u 1-43828, »„ 1-44150, np 1-44933, n y 1 '45623 at 15-4° (compare 
Knops, Abstr., 1888, 938; 1889, 198). Methyl citraconate hue 
b.p. 94-95711 mm., nr 1-1248, n„ 1 44788, «„ 1-45107, a, 1-459, 
n y 1-46683 at 17-2°. Ethyl citracoDate has b. p. 107-6—108711 mm., 
Dr 1-0444, n„ 1-44326, n D 144630, »g 145351, n, 145967 at 4B". 
Koop’s value for D is incorrect ; the new value gives results for the 
exaltation of refraction and dispersion which agree with those for the 
'methyl ester. Ethyl tsopropylideneacetoacetate has b. p. 104—105-5“/ 
15 mm. or 97— 98-5°/13 mm., Df* 09959, n. 144915, n„ 145223, 
1-46024, IS, 146729 at 19'9°. Ethyl ethylidenemalonate, prepared 
by condensing ethyl malonate and acetaldehyde with acetic anhydride 
and sine chloride, has b. p. 117 — 11 8717 '5 mm., Df 1-0426, 

n. 143798, n D 144084, «„ 144785, n y 145393 at 16-1°. Ethyl 
iaopropylidenemalonate has b. p. 110-5 — 111-579 mm., I), 6 ‘ 1 0284, 
n. 1-44562, »„ 144857, n f 1-45602, n y 146233 at 17°. 

Compounds with grouped conjugations show a much greater exalta- 
tion than those with crossed conjugations, and the introduction of 
substituents tends to reduce the exaltations. 

The following table gives a list of the mean values for the exalta- 
tions of refraction and dispersion for some of the more important 
groups. 


Hydrocarbons 

PhenyUtyreae group.. 


Aldehyde 

Ketones... 


„ (beuzophenone group) 
Eetera ..,.4 


Grouping. 

-CH:CK-CH:CH-CH:CH- . 
’Gil,. J3H- 

^C-C-Cf 

•OH/ (■ '-OH- 

-CH.-CB-CH:CH-CH:0 ... 
-0Hd3H-CH:GH-CK.-0 ... 
-0H:CR-CH:CH-CK:O ... 
•CH:CR-0HSR-CR:0 .. 
•CH. n ^CH- 




•Ch/ (j X3H* 
-chk:h-ch:ch-c(OR):0 

-CH:CR-CH:CH-0(0R):0 

•CH:OR-CH:CR-C(ORr.O 

•mi-n-r/ 



A’l Disp., 

El Kef. 

1 

. 34 

130 

. i-o 

40 

. 33 

150 

. 3 '3 

145 

. 27 

110 

. 2*1 

05 

. l'O 

45 

2-4 

120 

20 

100 

1‘5 

75 

.. 0 5 

25 
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The estaMl^.ri^aifylideiia-Metio, -malonio, and -acetoacetic acids 
have eng#® «0«». exwtatioiis, That for the refractions S D varies 
from 3-52 tg f-18, and for the dispersion 2p-5. from 210 to 313% 

Several examples are quoted from chemical literature which appear 
to be «e$bbD*, to gome of the generalisations. In most cases the 
authors suggest that the abnormal values may be. due to impurity or 
to the fact that the compound has not the structural formula usually 
accepted. .Among the examples discussed are : hexatriene, tropilidene 
(Willstatter, Abstr,, 1901, i, 223), and phenyl propenyl ketone (Kohler, 
Abstr., 1909, i, 940), which are presumably impure ; 0-ionone and 
eucarvone, both of which give much smaller exaltations than expected : 
this may be due to the presence of the CMe s group ; 1-methyl- 
l-dichloromethylci/cio-A 3 : ! -hexadien-2-one ( Auwers and Heyden, ’-Abstr., 
1909, i, 592), which gives exceptionally low exaltations, probably due 
to the -CMe-OHClj group; phorone, which gives high exaltations, 
a result probably due to the presence of certain amounts of the 
uusymmetrical isomeride CH s -COCH ICMe-CH'.CMe,, J. J. S. 

Applications of the Doctrine of Finite Increments of 
Energy to Physicochemical Questions. Johannes Stark 
(ZdUch. Ehktrochcm ., 1911,17, 420 — 421). — The author calls attention 
to his earlier papers (Abstr., 1908, ii, 138; 1909, ii, 106, 109). 

T. E. 

[Spectroscopy Of Oxygen.] Heinrich'Kaysek (Ann. Phyiik, 
1911, [iv], 36, 608 — 612). — Polemical in reply to Steubing (this vol., 
ii, 558) and Stark (this vol., ii, 558). H. M. D. 

The Absorption of Light by Inorganic Salts. I. Aqueous 
Solutions of Cobalt Salts in the Infra-Red. Robert A. Houstocn 
(Proc. Roy. Soc. Edin., 1911, 31,521 — 529). — Theabsorptionof infra-red 
rays emitted by a Nernst filament has been measured for solutions of 
cobalt iluoride, chloride, bromide, iodide, nitrate, and sulphate. An 
increase of either the concentration or the temperature causes an 
increase of the extinction-coefficient at each end of the region 
examined, intermediate values being almost unchanged. The sulphate 
is an exception, absorbing slightly less in more concentrated solutions. 

C. H. D. 

The Absorption of Light by Inorganic Salts. II. Aqueous 
Solutions of Cobalt Salts in the Visible Spectrum. Robert A. 
Houstoun and Alexander R, Brown (Proc. Roy. Soc. Edin., 1911, 31, 
530 — 537). — The absorption of solutions of cobalt salts in the visible 
spectrum is increased by rise of concentration or of temperature, as in 
the infra-red (compare preceding abstract). C. H. D. 

The Absorption of Light by Inorganic Salts. III. Aqueous 
Solutions of Nickel Salts in the Visible Spectrum and the 
Infra-Red. Robert A, Houstoun (Proc. Roy. Soc. Edin., 1911, 31, 
538 — 546). The absorption of aqueous solutions of nickel fluoride, 
chloride, bromide, iodide, nitrate, and sulphate has been measured 
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throughout the visible and infra-red spectrum. In. the case of the 
chloride and bromide, a great increase of absorption takes place it, ^ 
violet when either the temperature or the concentration is increased 

0. H, D 

The Absorption of Light by Inorganic Salts. IV. Aqueous 
Solutions of Nickel and Oobalt Salts in the Ultraviolet 
Robert A. Houstoun and John S. Andebson (Proc. 'Roy. Soc. Zdin 
1911, 31, 547— 558).— A special form of quartz photometer 
described for the photographic measurement of extinction-coefficients 
in the ultra-violet, using an iron arc as source of light. 

The curves obtained by the thermopile, spectrophotometer, and 
photographic photometer join together well, completing the spectrum 
The molecular extinction-coefficient is, to a first approximation, an 
additive quantity in the salts examined. The absorption bands in the 
infra-red must be due to the metal. The sulphates do not show bands 
due to the acid radicle, but bands appear in the ultra-violet region in 
the halides, and the nitrates and iodides show well-marked bands 
* C. H. 1). 

Absorption Spectrum of Aniline in the Ultra-violet. 
Hermann Koch (Ztiltch. wiss. Photoehem., 1911, 9, 401— 414).— The 
ultra-violet absorption spectrum of aniline vapour has been examined 
at temperatures between 15° and 80°. The spectrum, which exhibits 
a series of well-developed bands, extends further towards the red than 
the spectra of other benzene derivatives. The heads of the bands irs 
on the violet side, and all of them are shaded off towards the red end. 
Changes of temperature, pressure, and thickness of the absorbing layer 
of vapour are without influence on the character of the band spectrum. 
Ahalysis of the wave-length measurements indicates that there are 
three distinct series of bands. 

The absorption spectra obtained in the investigation of differently 
concentrated solutions of aniline in ethyl alcohol are also described. 

H. M. D. 

Dynamic Isomerism. Henry E. Armstrono, Thomas M. Lowry, 
Sydney Young, Cecil H. Desch, James J. Dobbie, Mabtin 0. Forster, 
and Arthur Lapworth (Brit. Assoc. Reports, 1910, 80 — 81).— This 
report deals with the absorption spectra of camphor and its derivatives, 
in particular with the effect ol the introduction of unsaturated groups 
{•CO, ICH^ ICIIPb, ,'CX'OR)on the frequency and penetrating power 
of the absorption band. T. S. P, 

Application of a Valency Hypothesis to Fluorescence. 
Johannes Stark (Ztiisch. EUklrochem., 1911, 17, 514— 517).— A 
theoretical paper in which the author’s hypothesis of the nature ol 
valency (Abstr., 1908, ii, 574) is applied to explain fluorescence. An 
atom is regarded as a positively charged body, on the surface of which 
there are one or more negative electrons. When light is absorbed, its 
energy is converted into kinetic energy of these electrons, which of 
off to a greater or smaller distance from the atom storing up potential 
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energy- 79“ <3? !' eta ’ rn jonrney of the electron towards the atom, the 
potential ■ energy is converted partly into light, not necessarily of the 
jams wave-length as that absorbed. This is the explanation of fluor- 
escence. The author s experiments have shown that fluorescence is 
always accompanied by ionisation of the substance. The effect of 
diluting the fluorescent substance with other substances is also 
discussed ; the diminution of fluorescence which is always observed is 
in accordance with the theory, part of the energy of the electrons 
being absorbed by the diluting molecules. T. e 

Speotro-photometric Investigation of the Opalescence of 
a Simple Substance in the Neighbourhood of the Critical 
Condition. W. H. Kersoh (Ann. Physik, 1911, [iv], 35, 591—598). 
—The diffuse scattering of light rays by ethylene at temperatures 
slightly above the critical temperature has been investigated in 
reference to the cause of the opalescence effect. The variation of 
the intensity of the/ light, emitted at right angles to the incident 
beam, with, the increase of the temperature above the critical tempera- 
ture, aod the magnitude of the coefficient of scattering are considered 
to support the explanation put forward by Smoluchowski (Ann. Physik, 
1908, [iv], 25, 205). According to this, the opalescence is determined 
by density differences, the existence of which is rendered evident by a 
statistical consideration of the molecular movements. H. M. D. 

New Type of Abnormal Rotation Dispersion. Contribution 
to Optical Superposition. Leo Tschugaefp ( Ber ., 1911, 44, 
2023 — 2030).- — The type of abnormal rotation dispersion described by 
Biot embraces mixtures of two optically active substances which 
possess opposite rotatory powers and have different dispersions ; it may 
be termed extramolecular. 

1 -Menthyl d -fi-vamplwrtulphonate is an example of a type the two 
constituents of which rotate in opposite directions, and have different 
although normal dispersions; in contrast to the type described by 
Biot, it may be termed intramolecular. The crystalline ester is 
faintly lavorotatory, aod has an abnormal rotatory dispersion, the 
curve showing a maximum between K and F both in acetone and 
toluene. 

1 -Mtnihyl l-fi-campkoraulphona te , on tho other hand, is stroogly Isevo- 
rotatory, and has a perfectly normal dispersion. 

The abnormality in the case of the d-camphorsulphonate is due to a 
partial compensation of the partial rotations in the molecule. 

E. F. A. 

The Selective Photo-electric Effect for Metals Outeide the 
Alkali Group. Robert Pohl and P. Pringshetm (Ber. Deut. physikal. 
G»., 1911, 13, 474—481. Compare Abstr., 1910, ii, 379, 472, 922; 
this vol., ii, 90, 363).— The investigation of the photo-electric properties 
of barium shows that this exhibits a selective effect similar to that 
which has been already observed in the case of the alkali metals. 
Por barium the selective maximum coiTesponds with the wave-length 
280/i/x. In reference to the question of the cause of the selective 
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enecc, ice aunnora nave examined ins Denaviour oi ijiprcnry, | , 

thallium, tin, cadmium, and bismuth, none of whicK*exhibits ssLct' ’ 
action for wave-lengths greater than 200^ which is the lowest w>' S 
length attainable with the use of quartz apparatus. As regards t? 
normal photo-electrio effect of these metals, it is found that the fane 6 
of sensibility extends further towards the visible spectrum the m,,”* 
easily oxi disable the metal. , H. M. D " 

Calculation of the Frequencies of the Bleotrons Giving 
Rise to the Selective Photo-electric Effect. F. A. Liucdm 
(B&r. Devi, phytikal. Get., 1911, 13, 482 — 488. Compare precedi, , S 
abstract). — On the assumption that the electrons responsible for the 
selective effect are caused to rotate in' elliptical paths round the 
positively charged ions by the active ultra-violet light, the author 
ehows that the wave-length of the resonance maximum can be 
obtained from the formula A = 65'3 Jajn, in which a is the atomic 
volume and n the valency of the metal. The calculated values for 
sodium, potassium, rubidium, and barium are in good agreement with 
.the experimental determinations. 

In accord with experiment, it is also shown that the wave-lengths 
of the resonance maxima are less than 200 py., except in the case of 
the alkali and alkaline earth metals. The wave-length range corre 
sponding with the selective effect increases as the frequency of the 
resonance maximum increases, and when the active metal is alloyed 
with a second metal its resonance frequency increases more and more 
as the second metal becomes more electro negative. H. M. D. 

Ionic Mobility in Gases. I. Mai Reinqandm (PhyiiU. Zeiltch., 
1911, 12, 575 — 580).— The author takes exception to Welliscb’s 
explanation (this vol., ii, 358) of the large mobility exhibited by 
heavy ions, like methyl iodide and mercuric iodide, when moving in 
an electric field through a gas of low density. By means of a detailed 
analysis of Langevin’s formula, it is shown that the heavy gas ions 
are in all probability represented by entities of molecular weight 
which corresponds with the chemical formula. H. M. D. 

Electric Conductivity of Salt Vapours. Gxehasd C. Semite 
(Arm. 1‘hyt-ik, 1911, [iv], 35, 401 — 443). — The electric conductivity 
of the vapours of various salts and organic substances has been 
investigated. The apparatus consisted of a quartz or hard glass tube, 
which could be exhausted and heated electrically ; the one electrode 
consisted of a large platinum cylinder, the other of a short platinum 
wire suspended along the axis of the cylinder. The substance to be 
examined' wasqilaced at the bottom of the tube and volatilised by 
raising the temperature of the heating jacket. 

Preliminary qualitative experiments showed . that the vapours of 
the halogen salts of zinc, cadmium, iron, aluminium, and ammonium 
are electrical conductors, whilst the vapours of iodine, mercury, 
arsenic, stannic chloride, mercuric chloride, bromide and iodide and 
of all the organic substances examined are non-conductors. 

The con<h^vity-qf the halogen salt vapours varies considerably 
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with the Qm tifW S VhjeU they are heated, ’ in the ease of cadmium 
w lts thd'cowTtJMIYity decreases from the commencement and tends 
towards, Allower limiting value, but for the other halogen salts the 
decrees® M conductivity is preceded by a rise to a maximum value. 

Variojwcejpwtoente are described, the object of which was to 
ascertain the nature of the conducting ions and the mode of their 
formation. These experiments show that the ions are not the result 
of chemical decomposition of the solid substance, but are formed from 
the vapour itself. The presence of water vapour or oxygen has no 
influence on the formation of the ions, and the phenomenon cannot be 
attributed to the presence of traces of a radioactive substance. 

The decrease of coaduotivity with time is found not to be due to 
fatigue effects, such as are exhibited by photo-electrically active 
metals. When a current is passed through the salt vapour, the con- 
ductivity diminishes more rapidly than in the absence of a current. 

As time goes on, the mobility of the ions decreases as a result of their 
.combination with neutral molecules, and results are described which 
indicate that the positive ions are chiefly affected by this process. 

In addition to the combination of the ions with neutral molecules, the 
principal changes taking place in the salt vapour are considered to be 
represented by CdI a r:Cd" + 2r; Cd" + 2I' = Cd" + I 2 - '. The differ- 
ence in the rates at which these changes occur is supposed to be 
responsible for the observed differences between cadmium salts and 
the halogen salts of the other metals. 

The conductivity of tho vapours increases rapidly with rise of 
temperature. At low potentials the current through the vapour is 
proportional to tho applied voltage, hut a saturation current is 
obtained when the voltage is increased sufficiently. At still higher 
potentials, ions are formed as the result of molecular collision, and this 
stage is succeeded by luminous discharge. 

At low temperatures the nature oi the equilibrium in the vapour 
and the resulting conductivity is influenced by the previous history of 
the substance under examination. Under these conditions an increase 
of the surface of the substance undergoing volatilisation leads to an 
increase in the observed conductivity. H. M. D. 

Electrode Potentials in the Electrolytic Manufacture of 
Chlorine and Alkali. K. Sacebdoti (Zeiiech. Elektrodwm., 191 l,v 
17, 473 — 478). — In technical processes using diaphragms, hot 
saturated solutions of sodium chloride are used in order to diminish 
the voltage required. The author has determined the effect of 
temperature on the potential difference between anodes of platinum 
and magnetite and cathodes of iron and platinum and the solutions 
during the passage of current. - h 

The cathode potential is hardly affected by rise of temperature, but 
the anode potential is reduced by raising the temperature from 
20° to 100° by from 04 to 0-8 volt. T. E. 

Nature of Electrolytic Dissociation and Solution Pressure. 
Friedrich KbGqkb (Ztitech. Elektrochem., 1911, 17, 453—466). 
Gases are ionised either by collisions with rapidly moving electrons 

. •. M - 
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or ions, or by .Ronteen, rays or’ultra-Vfelet light. Ine Erst cause 
cannot be operative Tn the case, of liquids, oonaequettly analogy l ea g a 
to the view that they are ionised by some kind of radiation. At the 
ordinary temperature this must be of long wave-length. ^ The density 
of radiation in a medium is proportional to the cube of its refract;,,, 
index or fo the 1'5 power of its dielectric constant. Each medium 
contains molecules the vibrations of which are in equilibrium vrith 
the radiation in the medium ; they are resonators for the radiation. 
The larger the number of these the higher is the dielectric constant. 
The author attempts to show that an electrolyte may be ionised 
by having the vibrations of these resonators communicated to it, an,| 
also that'a metal in contact with such a medium will give out ions i„ 
a similar way ; the analogy to the ionisation of metals by ultra, 
violet light is pointed out A quantitative application of these views 
leads to the conclusion that the dissociation constants of an electrolyte 
in two different solvents are in the ratip of the cubes of the 
dielectric constants of the solvents, which is in agreement with 
Waldens experimental results. It also follows that the solution 
tensions of metals and the solubility of salts should increase with the 
dielectric constants of the medium. T. E. 

Maximum Tension of Electrolytic Valve Action in Fused 
Salts. GOmther Schulze (Ztitich. Elekirockem., 1911, 17, 509 — 514). 

> —The experiments with aqueous solutions (this vol., ii., 366) have 
now been extended to fused salts. The majority of the experiments 
were made with tantalum. The valve action occurs in fused salts in 
much the same way as in aqueous solutions. The maximum 
potential is, however, lower in a Fused salt than the lowest maximum 
observed in aqueous solution with the same salt. The rate oi 
development of the action diminishes as the temperature rises, until at 
high temperatures the action does not take place. For aqueous 
solutions the author has found that the maximum potential is 
independent of the temperature (the concentration of the ions being 
constant) and of the nature of the metal used as electrode. Assuming 
that the relation between ionic concentration and maximum potential 
found in aqueous solutions holds for the fused salts, it is possible to 
draw conclusions about their degree of dissociation from the 
•maximum potentials observed. The results lie between 6% for 
'■ ammonium nitrate fused at 167° and 66% for silver nitrate at 208 . 

Aluminium shows approximately the same maximum -potentials as 
tantalum, but it is very sensitive to traces of moisture in the salts. 

L. £ j . 

; i Behaviour of Carbon Dioxide and of Some Mixtures of Gases 
ifa the High Tension Electric Flame. Wilhelm MtrraMiiffl 
and A, Schaidhaof ( Zeiltek . EUUrochm., 1911, 17 497—503). 
Mathmano.and Hofer (Abstr., 1903, ii, 206) measured the tempera- 
ture of the electric flame by means of the dissociation of carbon dioxinis 
in its path. In the present paper experiments are described iron 
electric flames produced in pure carbon dioxide between electrodes o 
gold; silver, am|„ platinum. The flame is produced by means ol a 
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—csfonner, t^e primary circuit of which is supplmd with alternating 
.orient, When the current in the primary circtlt is kept constant 
(12 amperes) and the length of the arc varied (from 2 mm. up to 
L cm.), the degree of dissociation of the carbon dioxide decreases from 
to 0'7% with silver and gold electrodes. Platinum eleotrodes 
jy e the same results with arcs longer than 7 mm., but short arcs give 
fery much smaller dissociations (0-4% at 2 mm., for example), obviously 
owing to the catalytic effect of the platinum on the re-combination of 
oarbon monoxide and oxygen. The authors draw the conclusion that, 
offing to this re-combination, the degree of dissociation observed is 
always smaller than that corresponding with the temperature of the 
June itself. . 

Experiments on the formation of nitric oxide from mixtures of 
nitrogen and carbon dioxide show that the nitrogen only reacts with 
the oxygen formed by dissociation of the carbon dioxide, and the 
production of nitric oxide is therefore small. 

" Mixtures of nitrogen and methane are also investigated. In 
order to avoid deposition of carbon, the mixtures are diluted with 
hydrogen so as to contain less than 10% of methane; from 2 to 
3 * molecules of nitrogen per mol. of methane are employed. In 
these circumstances the methane is converted quantitatively into 
hydrogen cyanide, independently of the nature of the electrodes or the 
size of the flame. T. E. 


The Influence of Temperature on the Magnetic Properties 
of a Graded Series of Carbon Steels. Margaret B. Moir 
(Pm. Roy. Soc. Min., 1911, 31, 505— 516).— The magnetic quality 
of steel and cast iron improves with increase of temperature from 15° 
to 190°, diminishing from 200 tr onwards, and afterwards again improv- 
ing. The transformation point at about 200° becomes less marked as 
the carbon is lessened, and is not observed in soft iron containing 
0.06% C. It does not appear in the curves obtained by previous 
observers, the necessity of submitting the specimen to a series of 
reversals at tho testing temperature (Boss and Gray, this vol., ii, 183) 
not having been recognised. 


Magnetisation Coefficients of Gold. Maurice Harriot and 
Frabcois Raoult (Comp. rmd., 1911, 153, 182 — 185). The properties, 
of the brown IB) modification of gold, which is obtained by the action 
of nitric acid on gold-silver alloys, have been investigated by measure- 
ments of its coefficient of magnetisation. By repeated treatment 
with nitric acid, traces of iron are removed, and the magnetisation 
coefficient increases. The highest values obtained for the brown gold 
and the yellow form prepared from the former by fusion were 0 Isl- 
and - 0-234 xlO" 6 respectively. Conversion of the brown into the. 
yellow modification begins at about 350°, and is completed in about 
two hours at 400°, Determinations of the magnetisation coefficient 
of samples of brown gold prepared from alloys containing widely 
different proportions of silver indicate that the percentage of the 
^-modification in the product increases with the amonn^ silver 
present in the original alloy. 
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'QaaeouS '.6!f «g»H-l)0QAij> <w, 

Bertrah HopkiesP, Wn-yAii * A;.' Bose, ,Hdqb t’ 

CAtEipnjii, Ebseb^S. Corse, W. ; E. Damp, Ha3sou> B. d IIo 
RicBard f. Glazebrook, J. E. Petavei, Arthur Smitbeus V 
Watson, John* A. Hareer, H. 0. L. Holden, H. R. Sanrbt, ij iT] ' 
L. Ohajwan, and H. E. Winpehib (Brit Attoc. Reports, i<uq 
199 — 227).— This report deals with the radiation from gases, practical 
effects of radiation, amount of radiation from flame, nature and orim,, 
of radiation from flames, molecular theory of radiation from g a * # 
and transparency. It contains appendices on the radiation from 
flames [H. L Callender], on radiation in 'a gaseous explosion (B 
Iiopkinson], and abstracts from various papers relating to the applies 
tion of heat radiation from lnminous flames to Siemens’ regenerating 
fjirnaces. T. S. P. 

Internal Pressure in Gases ; Equations of State and the 
Law of Molecular Attraction, Anatol* Ledoo (Comp,, rml 
1911, 153, 179—182. Compare Abstr., 1909, ii, 298, 381, 382, 55o’ 
644 ). — The internal pressure of a gas diminishes with rise of tempera- 
ture, but the Variation cannot be represented either by the formula ol 
Clausius or that of Sarrau. 

From the internal pressure data, communicated previously, it j 8 
found that for gases of the same molecular complexity, when compared 
at low pressures and corresponding temperatures, the attraction 
between two molecules is proportional to the square of their mass, and 
inversely proportional to the fourth power of their distance apart, for 
diatomic gases, the attractive force is only about half as large as that 
for triatomic gases. H. M. D. 

Specific Heat of Gases. Karl Drucker (Zeitsch. Rltklrochai, 
1911, 17, 466 — 472). — The total energy, U, of a monatomic, or 
chemically unalterable, gas and its volume energy, F^RT, are 
related, thus: F—ij3U. This relation is usually obtained bymeamof 
the kinetic theory, but the author shows that it may be proved 
without the help of any assumption about the structure of the gas. 
The volume. energy is, therefore, RT per mol., and the total energy is 
3/2A7 1 for perfect monatomic gases. A polyatomic gas (containing 
v atoms per molecule) is imagined to be produced by condensation 
of v volumes of monatomic gas. For example, 3 mols. of monatomic 
gas possess 3RT, volume and 9/2 RT total energy ; after condensation 
2/27 of volume energy has disappeared, and the total energy is 
6/2A!Tat least, but it may be more if some part of the loss of volume 
energy has appeared as bound energy in the gas. Calling the ratio, 
increase of bound energy/loss of volume energy = t, the total energy 
of a polyatomic gas is 0—RT[\ + 0'5v + (v- 1)«]. The v&lnes of is 
cahmlated from the molecular heats of some 30 gases are about 0'5, 
and diminish slowly with the temperature, the temperature-coefficients 
being the same in groups of similar substances. Exceptions are 
explained by dissociation of the gases or molecular association. 
Puttu®,c«0'5, the molecular beats at constant pressure and volume 
are^p-^^d^-5), Cv =■!?(>' + 0-5), and Cp/Cn=(v+ 16)(r+0-5). The 
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i ae s ■o^ettWsSEi!® 31 ' tttese’forjnulBB agree very well with the observed 
Y»lue« m* Ujgen»mberflf cases. T. E. 

Critical SoWibB Temperatures of Liquids, E. Moleb (And. 
fa 157— 172).— Determinations of the critical 

aolntion temperatures of the systems water -teobutyric acid and water- 
heool have -been made by means of Smith and Menzies’ dynamic 
Ltenisoope (Abstr., 1910, ii, 1038). The values are in close accord with 
those obtained by other workers. G. D. L. 

The Connexion between the Volatility, Fusibility, and 
Density of Compounds, and the Chemical Forces at Play 
within their Molecules, Geoffrey Martin (Chart. Newt, 1911, 

104, 29)- It is observed that the relationship between the density 

of compounds and the degree of chemical attraction between their 
atoms, pointejj out by Richards ( Faraday Lecture, Trans., 1911, 99, 
1201), is only a particular case of a greater generalisation already 
noted by the author, namely, that “ it i8 the internal chemical forces 
which the atoms exert on each other in the molecule which decides the 
external attractions with which the molecules themselves are attracted 
together, and consequently properties arising out of this molecular 
attraction, such as volatility, fusibility, hardness, and density of the. 
compound.” The assumption that the atoms aro themselves com- 
Dressed by the forces of chemical attraction is therefore regarded 
v ’ J. D. K. 


The Viscosity of Certain Organic Liquids in the Condition 
of Turbulent Flow. Walter Sobkau (Pltystkal. Zeiltch., 1911, 12, 
582 —595. Compare Bose and Kauert, Abstr., 1909, ii, 645; E. and 
M. Bose, this vol., ii, 257).— Measurements have been made of the 
rate of flow of water, ethyl alcohol, chloroform, acetone, and amylene 
through a capillary tube under pressures sufficiently high to give rise 
to the turbulent condition. Whereas the product of pressure ( p ) and 
time of outflow (() is constant for the state of steady flow, it increases 
in all cases with the pressure in the turbulent condition. Curves are 
plotted which show the variation of pt with p for the various liquids 
at different temperatures. In the case of chloroform, acetone, and 
amylene, the pt curves show distinct breaks at a particular pressure , 
this pressure diminishes as the temperature rises A possible 
explanation , of tho transition phenomenon on mol ecukr kinetic 
'b is r i " J ' ' 


Isopieatio Expansibility of Water at High Pressures and 
Temperatures. W. Watson (Proc. Boy. Soc. Edvn, . > 

456— 477).— Pure water attacks quartz glass strongly at big 
temperatures, and the experiments have therefore been made wtth 
water slightly acidified with hydrochloric acid, which does not affect 
the expansibility. An electrically heated vessel is used, enclosed in 
a cooled steel cylinder. The dilatometer is of quartz glass. 

The rate of^ change of volume with temperature >™wnh 
temperature to a maximum, the value of which decrease 
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of pressure. ' While"' liquid, watef expands ^' an ordinary jj. .. 
Above the.critioal'fiemper&iure, the coefficientof expansion of ’ 

like thatof 'other, gases, is independent oj; 1 the temperature 5 
decreases with increase of pressure. c. h’d ” 

Extension of the Laws of Capillarity to Cases W h 
the Elements of the Capillary System are Mobile 
Bespeot to One Another; Extension Leading to a Ne® 
View of the Phenomena of Swelling of Dried Wood W f 
the Dissolution of Gums, Albumins, Etc., and of p™ 
Solutions. J. H. Rubsenbeegbb ( Compt . rend., 1911, 163, 
Compare Abstr., 1910, ii, 189). — A theoretical discussion, 
phenomena mentioned in the title are compared with the increase ia 
, height observed when a pile of thin lamina of mica, lead, etc i 8 
moistened with water. w q yy 

Solubility. I. J. Vabgas Eras (Brit. Assoc, tteports, igjg 
425 — 468). — The report classifies, both chronologically and according 
to subject, the literature on the subject of solubility, and contains a 
brief statement of the main conclusions arrived at by the various 
authors. It is divided into the following soctionB: 1. Methods of 
determination: A, solids; B, liquids; C, gases. II. Influence of 
nature of solvent : A, physical ; B, chemical. III. Influence of nature 
of solute : A, physical; B, chemical. IV. Solubility in relation to: 
(1) temperature, (2) heat of dissolution, (3) pressure, (4) influence of 
other substances: (i) non-electrolytes and non-electrolytes, (ii) non- 
electrolytes and electrolytes, (iii) electrolytes and electrolytes. V. 
Mutual solubility and distribution coefficients. VI. Theoretical con- 
siderations. VII. Chronological bibliography. T, S. P. 

Technical Soaps as Colloidal Solutions. J. LeimdOefeb (Kdl 
Chem. Beihefte, 1911, 2, 343 — 398). — The nature of the various 
processes incidental to the production of technical soaps is crammed 
from the colloido-chemical point of view. The course of the saponifica- 
tion process, partial and total flocculation, swelling and dehydration, 
changes in viscosity, and the influence of different electrolytes on the 
production of soaps from various fats are discussed in detail. Other 
matters dealt with relate to the part played by the dispersive medium 
(water, glycerol, and alcohol) and to the adsorption of non-electrolytes 
and other colloidal substances. H. M. I). 

The Equilibrium CaS0 4 + Naj00 s ~ CaCO s + Na 2 SO ( . Warm 
Hebz (Zeitsch. anorg. Chem., 1911, 71, 206 — 208).— The constant . 
[Na 2 C0 8 ]/[Na 2 S0 4 ] is found to be 0’054, the same value being reached 
from both" sides. Concentrated solutions of sodium carbonate yield 
irregular values, owing to the formation of gaylussite, 
Na,C0,,CaC0,.5H,0. 

C. H.D. 

Ceeeium Nitrate and the Law of Mass Action. Edward W. 
Washbubs and Duncan A. MacInnes (Zeitsch Elelctroehem., 1911, 17, 
503 — 509). — Biltz (Abstr., 1902, ii, 310) has stated /that cssium 
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nitrate follows Ostwaid’s dilution law. This conclusion was drawn 
ffom measurements of the freezing points of aqueous solutions of the 
jnlt. The author* hare redetermined the freezing points of solutions 
of cesium nitrate up to 0'45 normal. Calling n the number of gram- 
molecules dissolved in 1000 gramB of water, the depressions of freezing 
pointare given by A( = 3'426t» - l'862n 2 + 1 37 3 n?. The dissociation, 
calculated from these results, follows Ostwaid’s law for strong solutions 
(0-2 to 0'5 normal), but does not follow it even approximately for 
dilute solutions, T. E. 

Velocity of Hydrolysis of Qlycerolphosphoric Acid. Fbbnahd 
JUlekgueao and Georges Pbigeet (Zeitsch. physiol. Ghem., 1911, 73, 
68—84). — The rate of hydrolysis of glycerolphosphoric acid by water 
at 100° has been determined by gravimetric estimation of the liberated 
phosphoric acid. The reaction, in the case of the free acid as well as 
in that of thepcid potassium and sodium salts, is unimoleculagr, but the 
salts in question are decomposed about twice as fast as the free acid. 
On the other hand, when the acid is neutralised by a base, the salt is 
scarcely attacked by water. The explanation of these results is that 
H' ions in small concentration (in this case resulting from the ionisa- 
tion of the acid itself) accelerate the action, but in greater concentra- 
tion they exercise a retarding effect. Acetic, hydrochloric, and 
sulphuric acids all retard the action. Salts of strong acids have 
mostly a slight accelerating effect, but salts of weak acids accelerate 
the reaction considerably. This is ascribed to a diminution in the 
H' ion concentration, owing to double decomposition. 

The rate of hydrolysis is greatly increased by rise of temperature. 


Catalytic Oxidation of Phenols in Presence of Iron Salts. 
H. Corns and A. Senechal ( Gompt . rend., 1911, 153, 76— 79).— The 
addition of sulphuric acid to an artificial peroxydasc system produces 
a diminution in the rate of oxidation of quinol in proportion to the 
amount added until a minimum is reached, after which the rate 
increases. The acceleration is probably due to the formation of a 
persulphuric acid. Weak organic acids show no minimum point. 
The retarding effect of acetic acid is only noticeable at high concentra- 
tions, whilst that of oxalic acid is much more pronounced in dilute 
solutions. Citric acid has an effect intermediate between these two. 
The retarding effect of acids is attributed to the formation of complex 
iron salts. W - °- W ’ 


The Speoiflc Action of Different Compounds of Iron from 
the Point of View of their Action ae Peroxydases. Jules 
W OLFf and Enoi de Stoecklin ( Compt . rend., 1911, 153, 139— HI). 
The authors maintain their thesis that the specific action of iron coin 
pounds in various reactions depends on the Particular ‘(‘’“P 0 ™,,, 
iron (compare Abstr., 1908, i, 490, 746; ii, 5(3, 1022, 

451) as against the views expressed by Colin and SemSchal (preced g 
abstract), and give further experimental evidence in support thereof. 

In the presence of an extremely small quantity of colloidal iron 
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■where** ft is, accessary totaAJ a big* exSessof '-pofa^um thio L,,,.. ' 
to ferric thjodyanate toprodtice the same efli® AftyrogjUb! {* sim^T 
readily oxi<iiaed to purpurogaliih in thejresem^fSf.the ferrpcyaahfe 
whefeas the mixture of the, thiooyanate* produces no effect. " ’ 

Further experiments on the liberation of iodine from potassium 
iodide by-hydrogen pero_xide in aeetic aeid solution in the presence of 
various iron salts and potassium thiooyanate gave the followin» 
rtsults : Q) If a salt of iron, such as the nitrate, Sulphate, chloride 
or acetate, acts as a catalyst in the above reaction, its catalytic pe» e i 
is considerably increased by the addition of small quantities oi 
potassium, thiocyanate. (2) The catalytic power increases rapidly with 
increasing quantities of thiocyanate, attaining a maximum when the 
leomposition K t Fe(CNS), is reached. Farther increase in the quantity 
of potassium thiocyanate has then very little effeot. 

It is possible that the accelerating effect of the thiocyanate may be 
due to the formation of persulphate by the oxidising action of the 
hydrogen peroxide, but the authors find that the addition of sodium 
persulphate in quantity exceeding that which would be formed during 
the reaction has no accelerating effect on the action of iron nitrate. 


T. S. P. 


A Simple Valve for Water Pumps. Robert Behbekd (Ckm. 
Zeit., 1911, 35, 807). — The valve is shown in the diagram. The tube 
t is fitted into o by means of india-rubber tubing, which 
projects past the end of b and so forms a seat for the stopper 
to press against when the valve acts. T. S. P. 

An Improved Funnel. Philip Blachhas (Chem.Ncm, 
1911, 104, 30). — A glass funnel of such a form that the 
lower portion of the paper cone does not touch the funnel 
itself, with the result that filtration is greatly accelerated. 

J. D. K. 

A Funnel Support. Philip Blackmas (Chem. Sm, 
1911, 104, 30 — 31).,— A concentrically fluted glass disk, 
having at the centre an upright tube for holding the funnel steadily, 
It may be used with beakers, etc., of various sizes, and protects the 
l filtrate from dust. J. D. K, 
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Active State of Chlorine Produced by Light. Goto-bot 
Koxhell (Zsitach. Zkktrochem,, rail, 17, 409— 412).— An insulated 
‘ .tinum cylinder is placed inside a glass vessel, the walls of which are 
with platinum foil. The cylinder is charged positively to MO 


' chsmiStey, 


m 


«te, ..SOoJXxioii ; with an electroscope. The 

• rff - loto . “ <*mg» of the cylinder by 

leakage throigh,U»^«* eurronnding it is thus easUy observed. 

aoist- f a^ MtoglSn, hydrogen, carbon dioxide, or oxygen, all 
Jive tH8»a».#««l, Mt» of leakage whether they are in the dark or 
exposed to the ligty Of an electric arc lamp. Pure, dry chlorine gives 
the same reealt. but moist chlorine gives a considerably larger leak in 
the dark, and tnia is still farther increased by exposure to light. The 
effect increases with the quantity of water-vapour present. The 
addition of oxygen to the chlorine diminishes it. Air to which 
hydrogen chloride has been added in small quantity behaves in the 
same way as moist chlorine. The conductivity is therefore due to 
hydrogen chloride formed by the action of chlorine on water vapour. 

The positive platinum cylinder was acted on in all cases in which 
the chlorine was a conductor, but not the earthed (or negative) 
platinum foil . T. E.' 

Influence of Current Concentration on the Formation of 
Chlorates by fflectrolysis. Erich Muller and Paul Koppe 


[Ztitsch, Ehktrochem.f 1911, 17, 421 — 430). — According to Poerater 
and Muller's theory of the formation of chlorates, two reactions take 
place, the one being purely chemical, the other, electrolytic. The 
latter converts hypochlorite ions into chlorate and oxygen gas at the 
anode, and therefore involves a loss of efficiency. The purely chemical 
action (the oxidation of hypochlorite ions by free hypochlorous acid), 
on the other hand, involves no loss of oxidising power. Anything 
that accelerates the purely chemical action without affecting the 
rate of the electrolytic one will, therefore, increase the efficiency of the 
process as a whole. Since the chemical action goes on throughout 
the mass of the solution, whilst the electrolytic action only takes 
place at the anode, it is fairly obvious that an increase of the volume 
of solution relatively to the current used will have this effect, and the 
authors show both on theoretical grounds and by a large number of 
experiments that this is the case. s T. E. 


Effect of the Frequency and Form of the Current on the 
Formation of Ozone. Gedeon Lechneb (Zcitech. JSUktrocfom ., 
1911, 17, 414 — 420). — Very pure and dry oxygen was exposed to the 
silent discharge in a JBerthelot ozoniser. The discharge was produced 
by a Ruhmkorff coil, through the primary circuit of which an 
interrupted direct current was passed. At first the times during 
which the current flowed and was interrupted were equal, the number 
of interruptions per second being varied from 12 to 48. In these? 
circumstances the quantity of ozone produced per hour increased with 
the number of interruptions, but not in direct proportion to this 
number. There are two reasons for this; (1) Owing to the self- 
induction of the circuit the current does not reach its maximum value 
at once, and therefore the average current is smaller for the shorter 
periods than for the longer ones. (2) The concentration of ozone in 
the gas is greater with the larger number of interruptions, and 
therefore the quantity destroyed by the discharge iB greater. 




In a final set of experimeats)' tlie flow. ofc oxygen through tfc 
oaoniser tm varied, so that throorioewaratioo of osone was ili J* 
same and the interrupter was arranged to give different number# i 
current shocks each of the same duration pec second. 01 

With this arrangement the quantity of osone produced per hour® 
very accurately proportional to thennmberof interruptions p er Kec „ ? 

A comparison of the effects of supplying the primary of the co'l 
with interrupted direct* ourrent and vrith alternating curreot th 
E.M.F. curve of which was almost a sine curve, showed that tt, 6 
latter gaW about l/20th the quantity of osone. This is < 1 UI , J 
the lower E.M.F. of the secondary current produced by the 
alternating current, a certain minimum E.M.F. being required to 
produce a discharge through the gas atr all. 

, When, however, the apparatus was arrange 
effective currents in the secondary circuit, the 
larger yields of osone than the direct current. 

Action of Sulphuryl Chloride on Certain Metals. H. £ 
North (Bull. Soc. chim., 1911, [ivV 8, 646 — 649).— Gold and 
platinum are attacked by sulphuryl chloride after prolonged heating 
with it in a sealed tube at 150°, anhydrous auric chloride and 
platinic chloride being formed together with sulphur dioxide. Silver 
sine, and cadmium do not react with sulphuryl chloride even at 300“ 
(compare Abstr., 1910, ii, 296). Iron behaves like platinum and 
gold, anhydrous ferric chloride being obtained in huge crystals. 

R. V. S. 

Iron as a Catalyst in the Synthesis of Ammonia under 
Pressure. Karl Jell inks ( Zeitsch . artery. Cfmn., 1911, 71, 
121 — 137). — An electric furnaco, with nickel resistance wire, is 
described, which may bs heated to 800 — 1000° under a pressure of 
100 atmospheres for several hours. Nitrogen and hydrogen are 
admitted in theoretical proportions, iron being introduced as a 
contact material. The ammonia in the issuing gases is estimated by 
titration. Ammonia is not obtained when a porcelain vessel, Dot 
containing iron, is used. At 870°, iron dissolves or adsorbs con- 
siderable quantities of ammonia, so that the quantity of ammonia in 
the issuing gas increases rapidly as the pressure is diminished. 
Under these conditions the equilibrium concentration of ammonia in 
the mixture may be exceeded 100 times. C. H. D. 

Can Thomsen's Thermochemical Method be Employed tc 
Inveetigate the Hydration of Metaphosphorio Acid? 0. 
BALinsrf (Zeiiech. anorg. Chem ., 1911, 71, 70 — 72).— Experiments 
with an ice calorimeter show that when a solution of ortbopbosphoric 
acid is sdded to one of metaphosphoric acid, heat is at first absorbed 
and afterwards developed. Thomsen’s method is therefore cot 
applicable to the hydration of metaphosphorio acid. C. H. D. 

The Hydrates of Arsenic Pentoxide. D. Balakeff (Zeitsdi. 
tmory. Chim., 1911, 71,. 73 — 78). — When a solution of arsenic acid 
is evaporated in an open vessel at 60°, or under increased pressure 
at 150°, ^the crystals which separate always have the composition 


d so as to obtain equal 
alternating current gave 
T. E. 
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^ b ? re 1 20 f- orystala of the oxide, As„0,, 
separate solutions, crystallising spontaneously 

or by fpeetwg. de^atcryetals of the hydrate H.AsO.^O, or mix 
tares of thtswith HjAjjO,,. The hydrate, H 8 Ae0 4 ,JH 2 0, loses wate- 
on fusion, passing into HjASjO,,,. The formation of any other hydrat 
was not observed.' o. H. D. 


Gaseous Combustion. ' William A, Bone (tint. Assoc. Reports 
1919 , 469— 505).— The report summarises the results of the’ principal 
researches upon the chemical aspects of gaseous combustion during the 
past thirty years, and is divided into the following sections : 

I, Ignition temperatures and the initial phases of gaseous explosions ; 

II, the explosion wave ; III, the pressures produced in gaseous ex- 

plosions; IV, the influence of moisture on combustion; V, the 
combustion of hydrocarbons; VI, the influence of hot surfaces on 
combustion. T. S. P. 


The Formation of Potassium Nitrate by Double Decom- 
position from the Point of View of the Phase Buie. Kami 
Janbcke (Zeitsch. anorg. Chem.., 1911, 71, 1— 18).— 1 The author’s 
graphi^d method of representing the behaviour of reciprocal salt-pairs 
(Abstr., 1908, ii, 808) has been applied to the systems NaOl-KNO,, 
KCl-NaNO, (Uyeda, Abstr., 1910, ii, 836), and NaNO r K ! CO„ 
KNOj-NajCO, (Kremann and Zitek, AbBtr., 1909, ii, 572); the 
numerical data of these authors are utilised in constructing the 
diagrams. A method of converting percentages by weight in ternary 
systems into molecular percentages is also described, and several 
numerical examples are worked out. 0. H. D. 


Properties of Potassium Nitrite. Eduakd Donath (Chem. 
Zeit., 1911, 35, 773 — 774). — When 96% alcohol i6 added to an almost 
saturated solution of potassium nitrite, two liquid layerB are formed, 
the lower aqueous layer containing 7P90% K N O., and the upper 
alcoholic layer, 6‘9% KNO ? When methyl alcohol is used, puro 
potassium nitrite is precipitated as a hue powder, and since potassium 
hydroxide is soluble in methyl alcohol, a convenient method is given 
for the separation of potassium hydroxide ami potassium nitrite. 

Methyl alcohol precipitates sodium hydroxide from concentrated 
solutions. Sodium nitrite is neither precipitated from its aqueous 
solutions by methyl alcohol, nor are two layers formed on the addition 
of ethyl alcohol. I- S. P. 

The Preparation of Pure Hyposulphites and the System 
Hyposulphite- Water. Karl Jellinek ( Zeitsch . anorg. Chem., 
1911, 71, 96).— The salting-out of sodium hyposulphite takes place 
without difficulty, even when only small quantities of salt are used, if 
alkali is present, and this method is adopted in the technical 
preparation of the salt (compare this vol., ii, 278). C. H. D. 

Ammonium Garnallite. Wilhelm Biltz and E. Marcus 
(Zeitsch. anorg. Chm., 1911, 71, 166— 181).— In an investigation of 
the potash deposits (Abstr., 1909, ii, 571) it was observed that the 
R-. *54 — 2 


content 6f in^nin flowed found that 

ammonium and potassium carnailites farm '.spud solutions with o le 

ftDOtbWa ■’>■ .. •’• ' *.V' : 

The solubility o£ magnesium chloride in -water at25° is 104*5 a 0 j g 
in 1000 mols, tbs value 108 adopted in the .usual diagram being too 
high. IJhe equilibrium of amminium and ip^gnerium chlorides in 
watephas also been studied. 'In the preparation of the solutions in 
contact with two solid phases; a saturated solution of the one salt 
.containing crystals of that*salt, is taken, and ammonium carnallite is 
added until the composition of the solution is not farther changed 
The point NH,C1 | '(Na 4 )Mg01„6H,0 is also observed by the 
appearance of . anisotropic crystals together with, the isotropic 
crystals. ’ Ammonium carnallite, like the potassium compound, 
breaks up on the addition of a email quantity of water. 

Potassium and ammonium chlorides form together two series of 
solid solutions, interrupted by a gap whioh extends from 20 to 98 
mol. ■% NH 4 C1 at 25°. This is confirmed by crystallographic 


examination* 

potassium and ammonium carnailites form three series of solid 
solutions, the first of the type of ordinary carnallite, extending to 
15 mol. % of the ammonium salt, the second, of the type of aniifiomuiii 
carnallite, containing from 27 to 100 mol. % of that salt, and the 
third, containing from 15 to 27 mol. %, and crystallising in prisms, 
probably monoclinic, extinguishing at an angle of 27° to the direction 
of their length. S. D. 


Thermal Analysis of Binary Mixtures of the Chlorides of 
Univalent Metals. Cablo Sasdonnini (Atti R. Accad. Lincti, 1911, 
M 20 i, 758— 764). — The paper deals with the thermal analysis 
of the ’systems HaCl-AgCl, LiCl-AgCl, and LiCl-CuCl. Sodium 
chloride and silver chloride give mixed crystals of one species only in 
ail proportions (compare Botta, this vol, ii, 293).. 

Lithium chloride and silver chloride yield mixed crystals of two 
kinds, and the gap of miscibility extends from 16 mols. % to 60 
mols. % of silver chloride, the temperature of the pause being 469 . 

Lithium chloride and cuprous chloride also give mixed crystals of 
two species, and the gap of miscibility extends from 25 mols. % to 
55 mols. % of cuprous chloride (temperature 424°). The curve of 
fusion of the mixed crystals rich in cuprous chloride presents a 
minimum at about 80 mols. % of cuprous chloride. *■ »• K 


The Compounds of Silver and Cadmium. G. J. 

A. S. Fmonorr (Zntech. anorg. Chm n, 1911, 71, 215—218). Th 
authors’ results (this vol., ii, 281) indicate the existence oi i four «- 
pounds of silver and cadmium, AgCd 4 , AgCd,, Ag.Cdj, and g . 
S Brum and Quercigh (Ab.tr, 1910, ii, 953) find the.con.F-n 
Quenching experiments with the alloy containing 19 >> & 
riiml'mat at 480° the solid solution is in equilibrium with the > bqm • 
A polygonal structure is not obtained on annealing. The comte 
ppt 4 ^s therefore to be rejected, and whilst the existence of 
f compound AgCd, improbable, it is not fully established. L. ■ 
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TheSS®®* 9 tod Perbromldee °f the Alkaline Barth 
Hot- ilia " witiMt' Hebz and Alebed Bulla (ZeiUch. 'anorg.. Chem, 
1911, 7i> — ^Vaiying quantities of iodine are added, to a 

solution of bario®. ‘.iodide in water, and the solution is then shaken 
„ith carbon tetoachloride at -26°. The partition coefficient of the 
iodine is then determined, A constant is. obtained for the value 
l-fBaliPjICfinld over a considerable range of , concentration, 
indicating the presence of the periodiije. At high concentrations of 
iodine, high values are obtained for k, indicating the formation of 
higher pplyiodides. In a similar manner, the formation of calcium- 
and strontium periodides, and of barium and calcium perbromides) is 
demonstrated. C. H. D. 

Potassium Barium Orthothioarsenate, KBaAvS^fiH/) ; 
{ KAsS^Ba, A8 s S g) 1 8H s O). Emanuel Glatzel (Zeilech. anorg. Chem., 
1911 71, 209 — 214). — Barium orthothioarsenate (this vol., ii, 282) 
moots in a finely-powdered state with a solution of potassium chloride; 
yielding colourless crystals of potaesium barium orthothioareenate, 
RBaAsS,,6H ? 0. The salt is more easily prepared by adding 
potassium chloride to the solution obtained by saturating barium 
hydrogen sulphide with arsenic pentasulphide. C. H. D. 

Zinc Peroxite (Zinc Moloxide, Zinc Peroxydate), ZnO„JH s O 
and a General Method of Preparing Peroxitee. Ekich Ebleb 
and K. L. Keacse (Zeitseh. anorg. Chem., 1911, 71, 150— 165).— It 
is proposed to use the terms “peroxydate” for additive compounds 
of hydrogen peroxide, and “peroxite” for the true salts of hydrogen 
peroxide. The methods of preparing peroxites generally yield 
products containing added water or hydrogen peroxide. The pure 
compounds may be obtained by the action of a dry ethereal solution 
of hydrogen peroxide on the alkyl compounds of metals or on metal- 


amines. 

A solution of hydrogen peroxide is extracted with ether, and the 
extract is dried with anhydrous sodium sulphate and added gradua y 
to a cooled solution of zinc ethyl in dry ether. Ethane is evolved, 
and a white, amorphous precipitate is formed, which is washed wi 
ether and dried in a vacuum. 

Zinc peroxite, ZnO s ,iH s O, is slowly decomposed by acids, yielding 
hydrogen peroxide, or violently by beat, evolving oxygen. a r 
hydrolyses it very slowly, an equilibrium being reached. The compoun 
acts on a photographic plate. , 

For the estimation of zinc, the peroxite is dissolved in dilute 
sulphuric acid. Oxygen is estimated by titration with permanganate, 
the oxygen evolved being also measured. Water is 08 ^ ^ 

heating in dry air. 

The Combining Power of the Chlorides of Copper, Lead, 
Iron, Zino, Tin, and Bismuth, and the Combining. Power 
the Chlorides, Bromides, and Iodides of ^oppsr 
Cadmium, and the Sensitiveness of the Solid Solutions^ 
Light Gotteeied Hekkmann ( ZaUch . anorg. ’ C 

257— 302).— The mixtures of chlorides are examined by Tammann 
method of thermal analysis, using «T ena glass vesse s. 



C, Mixture* of, ' lead chlo'ridoafcd Cuprous chloride’ farm a 01 
«utectif4rous series, the eutectic point lying ’at' 28l° and 340 / q 0 - 
Cadmium chloride melt* at 668 ^, and the eutectic o? lead and cad-?:. *' 
chlorides melts at 385° and contains 30% CdCl s . The eutectic 
of lead chloride and ferric chloride is at T78 3 ' .50% FeCl . K 
chloride and stannous chloride form a" continuous .series 0 ? SQ |j. 
solutions. The eutectic of cuprous chloride and stannous chloride melts 
at 1 72° and contains 77’5% SnCl,. Cuprous chloride and sine chlorid 
form a eutectic melting at .213°, containing 90% ZnCl s , solid solution 
being formed to a limited extent at both ends of the series. Cuprous 
chloride and bismuth chloride hare a eutectic point at 190° and 
BiCl,. Cuprous chloride and ferric chloride form a compound, 
CUjClj,2FeCl 5 , 

which melts at 320°. There are two eutectic points, at 306° and 
263° and 60% and 88 % FeCl 6 respectively. This compound, which 
crystallises in green needles, may also be obtained with 8 H 0 tv 
crystallisation from an aqueous solution. The eutectic of zinc 
chloride and stannous chloride melts at 171° aDd contains 61% SnCL 
and that of 1 bismuth chloride and ferric chloride melts at 171° and 
contains 23% FeCl s . Ferric chloride and zinc chloride form solid 
solutions to a limited extent at both ends of the series, the eutectic 
point being at 214° and 70% ZnCl s . The eutectic of cadmium chloride 
and stannous chloride melts at 229°, and contains 90% SnClj, whilst 
that of cadmium and zinc chlorides practically coincides with pure 
line chloride. Similarly, the eutectic of lead and zinc chlorides is 
practically pure zinc chloride. Bismuth and zinc chlorides are only 
partly miscible in the liquid state, but solid solutions are formed to a 
small extent. The freezing-point curve of mixtures of lead chloride 
and bismuth chloride has a discontinuity, but it has not been found 
possible to determine the composition of the compound, which is not 
formed in aqueous solutions. A similar case is afforded by miitures 
of lead and bismuth bromides, the formula of the compound being 
again unknown. Cuprous chloride and cadmium chloride form a 
continuous series of solid solutions, the freezing-point curve having 
a minimum at 410° and 20% CdC) s . A thermal effect is observed at 
lower temperatures, reaching a maximum at 350° and 30% CdCl,, 
indicating the formation of a compound 2Cu 2 Cl s ,CdCL,. This com- 
pound is greyish-blue, and is not obtained in the wet way. Its 
formation from the solid solution is promoted by the action of light. 
Copious bromide and cadmium bromide form solid solutions up to 
66 % CdBr s , at which composition there is a eutectic poiut at 420°. 
Cuprous bromide undergoes a transformation at 394°, and a compound, 
Cu s Br 9 2CdBrj, is formed in the solid state. 

Cuprous iodide and cadmium iodide melt at 6066° and 3924° 
respectively. They form a single series of solid solutions, with c 
minimum in the freeziDg-point curve at 350° and 90% Cdl r The 
transformation temperature of cuprous iodide is at 414°, and is 
lowered by addition of cadmium iodide. 

Tammann’s first rule, that metals of the same natural group do not 
form compounds with one another, applies also to the chlorides, 
tatk;,jpK;*eeo»d rule, that a given element forms compounds either 
: witfcaUthe members of a natural group or with none, does not apply 
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Whin *«W » tendency to undercooling, this 

tendenoy ii' «fip - '?b*e»T«d in its mixtures with other chlorides. 

' C. H. D. 

Thallona Hydroxide, Fritz Bahr (&ijjcA. cmorj. CAcm., 1911, 
71i 79 _ 9 S).— Solutions 6f thallous hydroxide rapidly attack glass 
,nd absorb both carbon dioxide and oxygen. The salt is best pre- 
pared by shaking fine turnings of thallium with cold water in a 
Special apparatus, through which oxygen is passe). When the 
saturated solution is further shaken, yellow crystals of thallous 
hydroxide separate, and further crystals are obtained by evaporation 
j n a vacuum desiccator over potassium hydroxide. The crystals are 
then collected by means of a special filter in an atmosphere of 
hydrogen, washed with ice-cold water and alcohol, and dried in 
hydrogen. The product is free from lead, but must be freshly 
prepared for each pxperiment. 

Thallous oxide is obtained by heating the hydroxide momentarily 

t0 |50 200° in nitrogen. The solubilities of thallous oxide aod 

hydroxide in water between 0° and 100" are identical. Measurements 
of the dissociation pressure show that the dissociation temperature 
2T10H=T1 1 0+ H s O is 139°, the value 78°, calculated from the heat 
of reaction, being too low. 

Thallous hydroxide is darkened by light in a vacuum, but it has 
not been found possible to determine the nature of the reaction. 
Thallous lead |ulphate is much less soluble than lead sulphate. 


The Extraction of Gas from Copper Heated in a Vacuum. 
ItiP.CKL Guichakd (Compt, rend., 1911, 153, 104— 107).— When 
copper is heated at 600—630° in a vacuum, gas is liberated. The 
rate of liberation gradually decreases, to remain constant when 'the 
heating is considerably prolonged (15 — 20 hours) aDd the copper has 
a relatively large surface. When the surface is relatively small, the 
evolution' of gas soon becomes infinitesimal, but if the copper is 
allowed to cool for several hours and then re-heated, a renewed 
evolution of gas takes place, finally decreasing to nil. This sequence 
of phenomena may be repeated several times, and is due to the slow 
diffusion of gas from the interior to the exterior layers of the copper, 
as may be shown by heating copper until the evolution of gas 
has become very small, removing the outer layer with a file an 
emery paper, and re-heating ; an immediate increased evolution o gas 


takes place. . , , 

For the same weight of eopper, the greater the surface the greater 
is the volume of gas liberated in a given time, whereas with the same 
surface leas gas is liberated from fine wire than from larger r s. 

The composition of the gas, expressed in terms of 1 c.c., evov 
different cases is as follows : H+ff H 


Wire, 0'1 mm, in diameter 2*5? 

0-8 .,, „ 0'J5 

Electrolytic copper (rods) ?' 33 

„ , T fused at 1200* »'« 


H+N. H. 
0-38 — 

0 '12 — 

0'67 - 

_ 0-26 
. T. S. V. 



fotm d* Omari* (Aitf B. ie&d. fyntxi, 1911,{vJ.20, ygn’ 
—The ah$hor has. parried system w'th 

the same experimental ari»pg^e«Jb8 ae were eftpRtye^ by, him'f or 
that of the blnMy, mixtures o^ eupreua,ohleri^e and potass],™ 
sodinm, and silver chlorides (this vol., ii, 806). Pro* 730°, them, p 
of potassium bromide, tfie m. p. of mixtures falls to a minimum at 
182°, then rises to 480°, the m. p. of cuprous bromide. At 384° j s 
situated the transition point of two forms of cuprous bromide. At 
234° » near solid phase appears, which has the composition CuBr)2KB, 
similar to that of the corresponding chlorides B. V. g ’ 

The Action of Alkyl Iodides on Copper Oxide. Hush q, 
De.wham (Zeitsch. anorg. Chtm., 1911,71,303—304). — In an attempt to 
prepare cupric iodide, Cul t , carbon dioxide and methyl iodide vapour 
were, passed over copper oxide at 310°. Cuprous oxide and gaseous 
products wore obtained, but not free iodine. C. H. 1). 

The Action of Ammonia on Mercurous Nitrate. Habipas 
Saba and Komdd Nath Choudhtjsi (Zoiiich. anorg. Chm., 1911,7], 
309 — 312). — Mercurous nitrate and concentrated ammonia react 
together, and the filtrate from the black precipitate, evaporated in a 
vacuum over concentrated sulphuric acid, yields a white powder, 
having the empirical composition Hg,NjH 4 O s . This compound, 
mixed with metallic mercury, constitutes the black precipitate. 

p C. H. D. 

Aluminium Sulphide. W ilhsui Biltz and Fairz Casfabi 
(Ztikch. tugorg. Chum., 1911, 71, 182— 167).— Aluminium sulphide 
may be prepared by mixing aluminium powder and sulphur in a fire- 
clay crucible, heating to fusioD, cooling, and igniting by means of 
Goldschmidt's ignition powder. The reaction is very violent, and the 
product is crystalline. It may be purified by sublimation in a vacuum 
at 1100 — 1250°, and then forms white needles resembling asbestos. 
Good crystals are obtained by sublimation in nitrogen under 
atmospheric pressure from a carbon tube at 1500 — 1600°. A yellow 
sublimate, containing silicon sulphide, is also obtained, this being 
more volatile than aluminium sulphide. 

The sulphide is readily hydrolysed by moisture, intermediate 
compounds being probably formed. The product obtained by the 
prolonged action of moist hydrogen sulphide has a composition corre- 
sponding with the formula A1 2 O s ,11,0,A]jS,. 

Aluminium sulphide forms long, apparently hexagonal needles, 
Dg 2-02, and melts at 1100 + 10°. Mixtures with aluminium oxide 
melt at a lower temperature, solid solutions being formed, confirming 
the partial isomorphism of the oxide and sulphide. Extrapolation o 
the ..freezing-point curve gives 1095° as the melting point o 
aluminium sulphide. ... 

Indications having ■ been observed that aluminium m 
■« Mp £~-Aia is also formed in small quantity (compare Regelsberger, 
JUftcli. KltJdrochtm . , 1898, 4, 547), this compound has been 
jljPgtffld by ' heating the sesquisulphide to 2100^. A n 



fc3&BS bfettinea containing carbide ami 12% ofthb' . 

S - jjiehJs hydrogbn with acids according to tie* 

_ Si - 2 AJCl, -F 2H S 8 + Hj. .The hydrogen evolved 

ia estimated in Ttosenoe of the methane derived from the carbide by 
Brtinckle colloidal palladium niethod (this vol., ii, 149), 

” ■ • • ’ C. H. D. 

The Corrosion and Preservation of Iron. J. Newton Ebbnd 
j rm aniSUet /nsf.,1911, Reprint 1—65).— The corrosion of iron by 
v 4nl j liquid water containing traces of an acid is relatively less with c 
, 0 than With small areas of iron, the corrosion being greatest at 

the” periphery. It increases with the quantity of dissolved oxygen 
and with the illumination, hence the corrosion of columns and plates 
immersed in water is greatest near to the surface. The presence of 
previously-formed rnst accelerates corrosion. 

F Experiments with Kahlbaum’s iron foil show that rusting is com- 
oletely inhibited 1>y chromic acid above a limiting concentratffin ; in 
the case examined, (HU gram per litre when oxygen is bubbled 
through the corrosion vessel. Concentrated solutions of chromic acid 
exert a solvent action on iron. Very dilute solutions of alkali 
hydroxides suffice to prevent rusting, but the presence of alkali 
hydroxide, together with salts, such as potassium chloride, only inhibits 
rusting when above a certain concentration. It is therefore possible 
for rusting to take place in an alkaline solution. Dilute solutions of 
neutral salts accelerate corrosion, but concentrated solutions retard it, 
owing to the diminished solubility of oxygen. The action of acids 
on iron ia not comparable with ordinary corrosion, so that acid 
“accelerated ” tests cannot be employed to determine the resistance of 

iron or steel to rusting. . tt n 

The solvent action of drying oils on iron is very small. C. U. v. 

Chromium Steels. A. Pobtevin {Compt.reml., 1911, 

Compare Guillet, Abstr., 1904, ii, 739^-The 

shown by steels containing 0'1% of carbon and 7-2.,. of chrmu m 
can be made to disappear by annealing for a sufficient lengt 
The product resembles an ordinary moderated h “ d s ‘ e ^ “ d 8h “™ 
grains analogous to ferrite, traversed by filaments of a carbide, lhe 
paper is illustrated by two micro-photographs. 

Iron Rust Mr. Donets and A. Isp» ■<£»«* f*' f' 


Iron Rust ICduaed jjonatu auu — - \ . * . 

773 ).— The following analyses of different specimen s 0 Ji ido an d 
given. A is from a steel bomb used for liquid “ 10 " d6 ’ f i8 

tod thus been exposed for a long time to sulphur din* >8“’ f „ 
from a steam bote, C from the base of some machinery, and D is 

-e rust : 

Combined s0 SH FeO. VejOj. MmOs. Graphite. 

Moisture. HjO. CO* Sl °* 3 . o,™ 74.52 0’23 1 

12-21 0-8S 049 0-46 272 "45 1 

7-53 0-25 0-46 0'08 0 06 002 2 79 »» ]>69 „. 49 


I'OO 160 v lfv V M V" “ " . 

The authors are of the opinion that some sulphuric acid will always 


wire rust -. 



Combined 
Moisture . HjO. 

A. 

4 41 

12-21 

B. 

1-74 

.£■ 7*58 

0, 

286 

■: 6-23 

D. 

1*80 

f 1*65 



U"»W ■ iBSmorS-or OHiJH 04 t;B*«ras,' ^ 

« J. ~ - % «. -,‘* *■ f — •...■% V, ~s» (J. 

be found in ordinary nut, and that oarbonio acid plays some Mrt 
the process of rusting. ‘ * T 8p m 

The Dlhydrate of Uranlo Oxide. Wiuuh Oechssfb 
jCoraiOK and A. Kathaod (dompl. W., 1911, 163, 98-64 n 8 
.pare this roL, ii, 403, 496).— Five experiments gave a.mean -i-” *: 
S70'46 for the molecular weight of uranooa oxide when determjn B1 i v 
igniting the hydrate, UOg,2H s O, in a current of hydrogen. 

W. 0. W. 

Thorium Carbonates, ^douabd Chauvzxet (Cmpt. rmd m,, 
163, 66 — 68).— Thorium oxide absorbs carbon dioxide with format, ’ 
of orthocarbonates. Under ordinary pressure the hydroxide absoT 
the gas until the product has the composition 2Th(0H) ( ,C0 Und 
30—40 atmospheres, more gas is absorbed until the normal carbonate 
ThCOg2H 8 0 is obtained. Under the same conditions the anhydrous 
oxide^fignited at a temperature not exceeding 430°) gives a h» ' 
carbonate, ThCO t ,6ThO r The hydrate ThC0 4 ,8H 2 0, prepared by the 
action of sodium carbonate on a thorium salt in aqueous solution, loses 
6H,0 when placed in a vacuum. On heating to 120° it forms « 
basic salt, ThC0 4 ,ThO s ,15H s O, WOW 


Bismuth Carbonate. Ludwio Vahino (Pham. Zmlr.-h,, 19 ]] 
62, 761— 762).— In most oases, bismuth carbonate has the composition 
CO(OBiO),. It is best prepared as follows, by making use of 
mannitol : a little water is added to 18‘2 grams of mannitol and the 
whole triturated with 48'2 grams of powdered bismuth nitrate, whereby 
* solution is obtained. To 100 c,c. of this solution at 0° aro added 
20-7 grams of potassium carbonate dissolved in the minimum quantity 
of water ; when almost all the potassium carbonate has been added 
the bismuth carbonate separates as a fine, heavy powder. The 
precipitate is washed with water, alcohol, -and ether, and dried in 
the air. Ammonium carbonate may be used instead of potassium 
carbonate 

It ie very difficult to wash bismuth carbonate free from alkali, 
nitrates, or soluble carbonates. Bismuth metahydrate, dissolved in 
concentrated hydrochloric acid, is not suitable for the preparation of 
bismuth carbonate. T. S. P. 


Borne Supposed Iridium Chlorides ; Condensed Chlorides. 
Mamie. Delepine (Comp, rend., 1911, 163, 60— 63). — By heatiugthe 
hydrate H 2 IrGT # ,6H 2 0 at different temperatures, a series of condensed 
chlorides is obtained. That prepared in ordinary air at 100° has the 
Composition IrCi rS4) l'66HCM'5HjO, and gives a brown solution in 
water. When prepared in the same way in dry air the substance forms 
violet solbtions, and has the composition IrCl l . i4 ,0'66HCl,l'6H ! 0; 
chlorides prepared at higher temperatures are only slowly dissolved by 
water. Tije salt IrClj,4H s O described in Wurtz’s Dictionary appears 
to have the composition Iri/l„mHCI,»HjO, where m is less than unity 
(compare Claus, J. pr. Chtm., 1860, 80, 282). This also forms con- 
deneed chlorides when heated. The author has been unable to prepare 
the anhydrous trichloride described by Claus. W. 0. W. 



it CHEMISTRY, 


ii. 807 


Sioeralogioal Chemistry. 


Hitherto Unrecognised Crystallo-chemical Relation. 
Pbakz LonwINSOX-Lkssing (Cmtr. Min., 1911, 440— 442).— It has 
already remarked that double salts possess a lower degree of 
vmmetry than either of the component salts, and that hydrated 
have lower symmetry than the corresponding anhydrous salts, 
jt is now pointed out that in complex minerals consisting of a com- 
bination of a silicate' with some other salt, the degree of symmetry is 
hieher than in the corresponding simple silicate. For example, 
enhelite is hexagonal, whilst in the sodalite group, where this 
silicate molecule is combined with sodium chloride, etc., the symmetry 
is cubic. Again, in the tetragonal marialite there is a combination of 
the albite molecule (itself triclinic) with sodium chloride. A similar 
relation is shown to hold with helvine, danalite, melinophane, 
leucophane, melanocerite, etc. L. J. S. 

Belestonite from San Mateo Co., California. Austin F 
Rookbs (Amtr. J. Sci., 1911, [iv], 32, 48-50).— The mineral eglestonite, 
previously known only from Terlingna, Texas (Abstr., 1 904, ii, 46 ; 1907, 
ii 788 • 1910, ii, 306), has been found as minute crystals, associated 
with other mercury minerals, in a siliceous matrix in serpentine near 
Palo Alto in San Mateo County. The crystals are cubic with a cubic, 
octahedral, or rhombic-dodecahedral habit ; sometimes they areacicular, . 
owing to elongation of the rhombic-dodecahedron in the direction of a 
cubic axis. Their orange-yellow to brownish-yellow colour is changed 
to black on exposure to light, but the adamantine lustre is retained 
An analysis made on 25 mg. gave Hg 88 00, Cl i '43%, agreeing with 

the eglestonite formula Hg 4 Cl s 0, u ' 

Formula of Pearceite and of Polybasite. Frank R. Van Horn 
(Am r. J. Sci., 1911, [iv], 32, 40-44. Compare this vol, 
formula 9(Ag,Cu) s S,Sb 2 S a given for polybasite by H. Rose m 1829 
has always been generally accepted; and Penfield in 1896 dose 
pearceite as a new mineral with the analogous formu a 
9(Ag,Cu) 2 S,As 2 S s . 

Rammelsberg (Mn.rzkhtmie, 1875) had, howcver. suggcstcdth 
formula 8(Ag,Cu) s S,(Sb, As), 8,. A discussion of tbo publmhed analys^ 
(seven of pearceite and ten of polybasite) leads the author to th? 
conclusion that the latter formula is the correct one. b. J . B. 

Magnesite Deposits of Biohberg on the Semmering Pass: 
Eichbergite, a New Sulphantimomte. O. bom i i ( ^ 

]<m 433 4351 These magnesite deposits closely resemD 

those ifother^eoccurrences Ascribed by RedHch aod Cornu 
/ . , . 1Q no Aim Associated minerals are dolomite, quartz, 
talc, 3 ni'mpfitel 'iron-py rites, stibnite, galena, fablers, and a new species 
called eichbercite. 



, ri , 80-71 88-10 1-88 17 -83 . 11-30 99-77 

BiMergiU. — A single massive fragment was found embedded ■ 
magnesite, and coated with green and -yellow alteration product 
It is iron-grey, and breaks with an irregular fracture. Hardness 0Ve ' 
6 ; D 5-36. The following analysis agrees with the formula - * 

(Co ,Pe) s S, 3(Bi,Sb) s 8,. 

Oil. Fe. Bi. Sb. 8. Total 

8-62 1-45 51-53 80-00 12 74 99-34 

L. J. 8. 


Sohaumopal [Float-stone], Otto Haijsib {Cmtr. Min., ISli 
436 — 438). — The acid vapours (sulphur dioxide) emitted by the 
Virunga volcanoes in German East Africa, by their action on the lavas 
(limburgite, basanite, etc.), have given rise to white cellular masses oi 
opaline silica, intermixed with which is some native sulphur. Analyses 
I and II are of the pure white material, and III of partly de- 
composed material (dried at 150°). 



a 

SiOj. 

TiOj. 

AlgO* 

Fe^Oj. 

CsO. 

MgO. 

L 

fl-TS 

81 -34 

2M 

1-97 


0-41 

— 

II. 

4*52 

82*25 

2 34 

2-03 

trace 

0-53 

trace 

IIL 

fl-SO 

78-lfl 

3-59 

3-99 

7-23 

0-55 

1-29 


N*jO. KjO. SO* 

- — 0-21 

0-50 trace 0-24 


Cl. H 2 O. Tolil. 

trace 6-20 100-24 

0-18 7-89 100-00 

0D1 — 99-88 


L. J. S. 


Bare Gases of Thermal Springs and the Information 
Yielded by Them in Regard to Radioactivity and the Physics 
of the Earth. Chablbs Moueeu (Bull. Soc. Mm., 1911, [iv], 9, 
i — xxv). — A lecture delivered to the French Chemical Society, 
in which the author’s results and conclusions on this subject are 
summarised (compare Abstr., 1909, ii, 363; 1910, ii, 136). 

R. Y.S. 


Physiological Chemistry. 


The Action of Trypein on the Different Oxidative Processes 
in Animal Tissues. Fe. Battkui and (Mile.) Lina Stebs (Bioelm. 
ZtitKk., 1911, 34, 263 — 274). — The authors have already shown that 
tberestte two classes of oxidative processes in the tissues, namely, those 
. take place in the presence of the intact cell only (the primary 
ation, oxidation of citric and succinic acids, etc.), and those 
i take plage in t)ie presence of extracts of tissue. An investiga- 
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of tfypslB, With employment of the same 
used in former investigations, on the two 
‘processes was undertaken.. It was found that 
l&jnence on the oxidative processes of the latter class.' 
it causes a diminutiou of the oxidative processes of 
ip, and oxidation by tissues of citric and succinic 
Tib influence, on the other hand, on the urico* and 
Hfeohol-oxydas®*) at least when the action of the trypsin has exceeded 
ns hour. The authors discuss recent hypotheses on the action of 
tyoids on oxidative processes. S. B. S. 

The Action of Badium Emanations on Some of the Main 
Constituents of Normal Blood. Helen Chambees and Sidney 
Boss (free. Roy. See., 1911, B, 84, 124— 136).— Bed corpuscles are 
jjgmolysed by a-rays, and oxyhmmoglobin is converted into methfeino- 
dobin. Leucocytes undergo marked degenerative changes when 
subjected to a-rays. During clotting, the leucocytes appear to move 
sway from the a-radiated region. This is attributed to changes in the 
surface-tension of blood serum when radiated. The specific properties 
of opsonin and hsemolytic complement are lost when serum is exposed 
to a-ravs. The progressive changes caused by these rays indicate that 
opsonin and complement are not identical. The J3- and y-rays yielded 
negative results in analogous experiments. W . D. H. 

The Interpretation of the Precipitin Reaction. D. A. Welsh 
and H. G. Chapman (J. Roy. Soe. New South Wales, 1910, 44, 

3»0 333). — Further experimental evidence iB given in support of the 

authors’ contention that in the precipitin reaction the main mass of 
the precipitate is formed by constituents of the anti-serum^ ^ ^ 

The Action of Minimal Amounts of Acid on the > Blood- 
Vessels. C art. Schwabe and Fbieda Lembbboeb (Pfiuger tArcAiv, 1911, 
141 149— 170).— From perfusion experiments on the sub-maxiUary 
gland of the cat, separated from the central nervous system, and on 
tee intracranial vessels of the dog, it is shown that very dilute 
acids cause temporary vaso-dilatetion. Acids weaker tliania.rtomc, 
aminopropiouic and aminoacetic have, however, no ■ 

^whether the animals have been poisoned “cotum, and 
as in the case of adrenaline, the effect is a penpbem 
conclusion drawn is that the increased production of carbon (ho 
and acid products which accompanies activity is a cause ^the 
dilatation o£ the vessels of the active organs. 

Action of Pancreatic Lipase. Contributioiis to the Biology 
of Enzymes. Sabato Visoo (AUx R. Aocad. Ltnm, 1911 , vj, At 
i, 780— 787).— The author has examined the action of pancre J 
on triolein (sweet aimond oil) at 40°, and finds t at a 

hydrolysed is increased when a further porta 3 When in the 
mixture in Which no further 

same oiroumetanoes, more oil is added, the absolute amount 



addition- of tale to * mixture of fresh juice and oil accelerates ti 
hydrolysis, irat doesnot ianw iUuttitnate aaoOat, but when t 
juice is added repeatedly, the addition of’ bite doesitet increase e 
the eelocity of hydrolysis, and appears sometimei to (fimihile it. Tei1 


The Relationship of Nitrogen and Sulphur in Metabolism 
Obcab Gboss ( Zaitech . exp. Path. Thar., 1911, 9, Reprint 19 pp.V-^jv 
present research arose from the study of certain features of metaboli * 
in aleaptonuria, In dogs fed on horseflesh, the N : S ratio is practical! 11 
equal in intake and output. In inanition, the nitrogen and sulnh J 
excretion both fail, but the N ; S ratio falls also, with certain rises at 
intervals. In lecithin feeding, although there is again a j 
correspondence between the ratio in the food and excreta, there is 
tendency to nitrogen retention ; lecithin is, however, not & ,, ro t (li 
sparer, The administration of alkalis has no effect on the N : s ratio! 

W. D. B. 10 ' 


The Aotion of the Enzymes of the Stomach, Pancreas 
and Mucous Membrane of the Small Intestine on Gelatin 
D. Mikahi (Biocham. Zaitach., 1911, 34, 248— 260).— By the action of 
pepsin, hydrochloric acid, and extract of the mucous membrane of the 
small intestine on gelatin, only a small amount of hydrolysis takes 
place (determined by SBreasen’s titration method). The pancreas 
extract has a much stronger action, or largely breaks down the 
peptide bonds. Peptides, which are not precipitated by tannin sola 
tions, appear to be formed, and also small quantities of f leudne and 
1-proline. No glycine was found, and in this respect the pancreas 
jelatinase differs from gelatinase B. prodigiotua, by the action of which 
glycine is formed. g, g g 


The Resorption of Gelatin in the Small Intestine. 
D. Mihami (Biocham. Zaitach., 1911, 34, 261 —262).— Gelatin, un- 
iigested and digested with pepsin and pancreatin, was introduced 
into isolated loops of the small intestine of dogs, and the amount 
which had been resorbed determined after intervals of one hour by 
washing out the contents of the loops and estimating the nitrogen. 
Very little undigested gelatin is resorbed, but larger quantities of the 
peptonised protein, and still larger quantities of the pancreatised 
protein, under the above conditions. 8. B. 8. 

Fermentation Processes in the Digestive Tract oi 
Ruminants. I. Mahkopf (Biocham, Zaitech., 1911, 34, 211 — 232).— 
By means of a modified Haldane gas-analysis apparatus, which is 
ignred, estimations of the hydrogen, methane, and carbon dioxide and 
litrogeu from the paunch and colon of oxen and goats were made 
Che gases were withdrawn by means of stomach tabes. In the case of 
ika stomach, the quantity of carbon dioxide was sometimes lees than 
hat of the methane, and in the maximum, 1-52 times that of the 
nethane. Whjgjymwever, the stomach contents were removed aud 
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tie stomiHvbrin* in two cases 0 35 and 0-18 to 1 respectively. The 
ratio of the methane to hydrogen was large, varying in a’ large 
number of experiments between 9-84 and 789 : 1 in the stomach and 
25 8 and 26'8 (in two experiments only) : 1 in the colon. In the 
fermentation experiments carried out in vitro with the contents of the 
stomach and colon, the amount of hydrogen could be largely increased 
by the addition of soluble carbohydrates. S. ]; g 

The Adaptation Capaoity of the Animal Organism to Over- 
Abundant Nutriment. E. Ghafe and D. Gbaham (Zdtsch. physiol. 
Chtm., 1911, 73, 1 — 67). — In dogs, over-feeding for long periods leads 
to retention of nitrogen, but the body-weight remains fairly constant. 
This appears to be due to great activity, increase of oxidation, and loss 
of water. Full metabolic details are given ; the respiratory figures 
point to the existence of a luxus consumption. W. D. E. 

The Behaviour of Glycogen in the Ovary of Eana fuBca. 
Max Bleibtkeu (PJliiger's Arekiv, 1911, 141, 328— 342).— The total 
glycogen in the frog and that of the liver increases from April 
onwards, reaching ita maximum in September and October and 
diminishing during the winter. The glycogen of the ovary 
steadily increases from July onwards until tho next April, when 
nearly half the glycogen of the body is contained in the eggs. The 
results, which on the whole confirm Kato’s, point to the importance 
of glycogen in the nutrition of the eggs. W. D. H. 

Chemical Composition of Normal Cerebro-spinal Fluid. 
True Nature of this Liquid. VV. Mestrezat {Hull, Sue. dam., 
1911, [iv], 9, 683 — 688). — The paper contains the results of the 
complete analysis of a mixture of twenty normal fluids preserved by 
heat, and the means of various estimations carried out with about 
sixty individual fluids. The following physical constants were deter- 
mined : d 15 1*00759, a -0-577°. The composition was found to bo as 
follows (in grama per litre): water, 996 69 ; total solids, 10’90; ash, 
8’8C. Analysis of the ash gave the following results (in grams per 
litre of the original liquid) : 

Na,0. KjO. CaO. MgO. AljO,!?). Fe,O y P s O,. SO,. N,0„. CO,. Cl. Loss. 
4'346 0-251 0-095 0'050 0'0007 0'002 0'jD29 0-028 traces 0'550 4'448 0-0023 

Normal (as distinct from pathological) cerebro-spinal fluid only con- 
tains traces of albumin, and no albumoses or peptones. No diastatic 
action could be observed. The close resemblance between cerebro- 
spinal fluid and blood serum ie pointed out, and it is shown that the 
former, as well as the fluids of the eye and of the internal ear, has the 
composition which would be expected if it had been produced by 
dialysis of blood serum. This discredits the view that it is a glandular 
secretion. R. V. S. 


submitf*P|8J^^^SWOh “4 the quantity of carbon dioxide was 
three the methane. This ratio increased on 

sdditmn to JS* , protests of soluble sugars. The carbon dioxide is 
as it is formed in the stomach. In 
the celonjhe ratio of carbon dioxide to methane is smalW tw 
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and severing it' between two ligatures. 

of th« urine, that considerable quantities of carbohydrate are a^“ 
lated, even when the notion of the liver & excluded, The organic 
under these conditions shows a varied tolerance to different snn^ 
especially to l»vulose, which is not very markedly different fro® the 
tolerance under normal conditions. From these results the conclusion 
,5* drawn that in certain diseases of the liver, the diminished tolerance 
to hevnloee is not due to injury to the liver parenchyma, ao mod 
ms to other general disturbed conditions. The exclusion of the ]j vet 
also causes a marked increase in the ammonia excretion, and, after 
administration of glycine, the increase of amino-acid excretion is 
greater when the liver is excluded than in normal animals. 

|i . S.B.S. 

The Relation of the ' Spleen to the Fixation of Antigens 
and the Production of Immune Substanoes. Arno B. Lccs- 
hardt and Frank C. Becht (Amer. J. Physiol., 1911, 28, 267—274, 
Compare this vol., ii, 217). — When an optimum dose of antigen (goat’s 
or rat's blood) is injected intravenously into a dog, the antigen is 
partly fixed by the spleen ; for if the spleen of the dog is removed, 
emulsified, and introduced into the peritoneal cavity of a normal dog, 
the .specific immune substances appear in the serum of the latter, 
whereas the introduction of normal spleen produces no such result. 
The introduction of “ immune" heart muscle, liver, bone-marrow, 
and lymph glands did not give a positive result. Dogs from which the , 
spleen has been removed do not produce hsemolysins, hamagglutinins, 
or hmmopsonins as rapidly, nor in so high a concentration, as normal 
dogs. W. D. H, 

The Relationship between Muscular Rigor and Protein Co- 
agulation ; Chemical Stimulation of Muscle. II. Bigot Pro- 
duced by Salts. Ernst Rossi (Zeitsch. Biol., 1911, 66, 253—273. 
Compare Abstr., 1910, ii, 730).— If the curarised sartorius of a frog is 
immersed in thiocyanate solutions it contracts immediately, and after 
sometime becomes quite inactive. The more concentrated the solution, 
the greater is the initial contraction, which in isolations becomes 
■partly and in 2J7-solutkms a completely permanent rigor. There 
are' slight differences in the action of the potassium and sodium salts. 
Salicylates act in a similar way. Potassium and sodium iodides also 
act similarly, bat if the muscle is immersed in Si-sodium bromide, 
potassium Or sodium chloride solutions, the initial contractions pass 
off, 'If the 2i-sodium and potassium thiocyanate solutions be replaced 
by the indifferent Gothlin’s solution at the commencement of their 
faction, the initial contraction will pass off. If this experiment is 
repeated , several times, the thiocyanates after a time fail to produce 
contraction. Thiocyanates and salicylates also gradually destroy the 
irritability of the muscle to chloroform. N- and 2lV-solutiona of sodium 
”3ocyanate also produce the rigor contraction when injected into the 
iood-etieam. - ’ S.B.S. 



9 'ton Striated Muscle, i. G. T.«. 
223 — 252). — The experiments were carried 
igt on ; tbe Dft>lAted *srtorins muscle o£ a frog, and the contractions 
^ded after Stimulus and "after addition of veratrine to the Ringer’s 
fln id in mnsole was suspended. The critical toxic amount, 

that is, the ^WWiUty of poison necessary to causes submaximal tetanos 
lasting a few seconds after a response to a momentary stimulus, was 
determined Sit?? different conditions of temperature, changes in 
tba concentration of the salts in Ringer’s fluid, etc. The tetanus is 
^sumed to tie due to the effect of the interaction of the meta- 
bolism products and the poison. The most noteworthy effect due to 
the alteration of the contents of the fluid in which the muscle is 
suspended is that resulting from the change in the calcium content. 
Diminution in calcium content increases the sensitiveness of tho 
muscle to the poison, whereas an increase diminishes the sensitiveness. 

S. B. S. 


Bioohemiatry of Protozoa. Theodor Panzer (Ziitech. physiol. 
Chm. 1911 , 73 , 109—127). — Masses of Goussia Gadi removed from 
the swim-bladders of various sea-fish contained 14% solids, 12-9% 
organic matter, and l - 25% nitrogen. Considerable quantities of 
cholesterol were separated out, but no chitin or other carbohydrate- 
like substance. Among the proteins a phosphorus-free glucoprotein 
and a gelatin-yielding material were identified, with traces of a sub- 
stance resembling elastic, and from the sporozoites, proteoses. 

W. D. H. 


Acapnia and Glycosuria Yandell Henderson and Frank 
P. CndekhiiS^ (Amor. J. Physiol., 1911, 28, 275 — 289). Acapnia 
(diminution of carbon dioxide in the body) is a frequent concomitant 
of hyperglycemia and of glycosuria. In some experimental form? of 
diabetes, prevention of acapnia obviates disturbances of the sugar- 
regulating functions. Traumatic and emotional glycosuria, and that 
produced . by etherisation are believed usually to be due to acapnia. 
Injection of “peptone” is well known to cause acapnia (Lahousse, 
1889); if is now found that it also leads to hyperglycemia. In 
diabetic coma, an acute and true acapnia occurs as a result of hyper- 
pnraa, and not merely due to the expulsion of carbon dioxide from the 
blood by acids ; for in acidosis the acidity (H ion concentration) is 
probably below the normal, and the hyperpnrea is induced by the 
ethereal (not the acid) acidosis substances, for instance, acetone, ihe 
only certain criterion of acapnia or # hypercapnia ia ana ^ 18 -p° ^ 6 
alveolar and blood gases. 


The Composition of Human Milk in Nephritis St Engel and 
Hans Mursohhauskr (Zeitsch. physiol. Chem., 1911, 73, 1U J- 
In nephritis, the residual nitrogen of both blood and milk 18 ‘“ cre »f“’ 
but on the whole the secretion and composition of the milk are but 
little altered,, The mammary gland can act as an excretory organ 
urinary constituents, but neither mother nor child suffers.^ ^ ^ 

'J r 4 55 



Antes thoilcs. Aboostijb D. Wausr, FaswutiOK \t. n r 
BicwitD, Jobs A. Qnaampiirf OBolci A. Bcoiuusiim #»• 
Aeeoc. Report, 1910, 288— 281).— Tins repbrt deals with the priaL? 1 ' 
of anaesthesia by ether vapour [Waller), the rate of assumption t 
chloroform by the blood and the percentages of chloroform f oun j ■ 
the blood of oats at the asphyiial point, using different strengths "f 
chloroform-air mixture [Buckmaster and Gardner], and the influence r 
oxygen on the anaesthetic effeot of chloroform [Hewitt and Wal| e[ i° 

t. s. p, 


Glycogenic Property of Glucosamine. F. Rogoziuski ( Ct m 

rend., 1911, 163,211 — 213). — Glucosamine is an important constituent 

of many proteins. Several investigators have experimented with 
rabbit* to ascertain whether the introduction of glucosamine, as such 
or as a derivative, increases the amount of glycogen ; the results 
however, have all been negative. The author has experimented on 
a young chicken, four days old, but here again, after the introduction 
of glucosamine hydrochloride through the stomach, the amounts 
of glycogen in the liver and in the musoles are not greater than the 
customary amounts in chicken of this age. 

Comparative experiments have been made on the behaviour of an 
emulsion of yeast (freed from glycogen) on distilled water, 1% aqueous 
sucrose, 1 % aqueous glucosamine acetate, and 1% aqueous t'soglucos- 
amine acetate. Fermentation commenced at once in the sugar 
solution, and after four hours the presence of glycogen was detected 
by the coloration with iodine. The solutions of glucosamine and itu- 
glucosamine, however, did not ferment, and glycogen could Dot 
be detected, the microscopic aspects of the two cultures being exactly 
like that in the distilled water. C, S. 


Phloridzin- and Phloretin-glyouronic Aoida. I. Jos. 
SchOllbb ( Zeittch . Biol., 1911, 56, 274—308). — Investigations were 
carried out with the object of determining the fate of phloridzin 
injected into the organism, and for this purpose experiments were 
undertaken with the object of quantitatively isolating phloridzin or b 
derivative from the urine. It was found incidentally that when this 
substance is treated with bromine, it undergoes hydrolysis in addition 
to bromination, and yields quantitatively the theoretical amount 
of dextrose, together with tetrabromophloretin. If the bromination is 
carried out in methyl alcohol instead of water, the methyl glucoside 
is obtained instead of dextrose. Other glucosides, such as arbutin, 
undergo a similar hydrolysis on treatment with bromine, whereas 
others, such as aesoulin, quercitrin, etc., yield no free sugar on similar 
treatment. In the urine of animals treated with phloridzin, more 
reducing substance is set free than can be accounted for by phloridzinin 
itself, and the author has shown that this is due to the fact that 
the glucoside is excreted in the form of its glycuronic acid, G 27 H„O le , 
which has [a] D - 102'2°. The substance is easily soluble in hot 
water, alcohol, or acetone, but sparingly so in ether , or ethyl 
acetate. On hydrolysis with dilute sulphuric acid under certain 
conditions, there is scission of the glucose, and not the glycuronic 
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Map aigmcosidai nature. As a result of this 

jctioD, jihlor^glycu^ie^eid, which begins to decompose between 
110 ° and 1306% is obtained ; this decomposes on treatment with 
bromine, yiephE t l etra,> f omo P lllor « ti o and glycuronic acid. The author 
discusses tie older theories as to the formation of glyeuronates in view 
0 f these results; and draws the conclusion that it is possible that 
dextrose is first oxidised to glycuronio acid before pairing with the 
infected substance- takes place. He 6hows, furthermore, that 
phloridanglycnronic acid is practically non-toxic, causing no glycosuria 
in rabbits, and only relatively little glycosuria in dogs as compared 
with the effect of the free phloridzin. 8. B. S. 

The Influence of Urea on the Blood and Milk of Suckling 
■Women. St. Esg*i. and Hass JIueschhadbeb ( Zeitaeh . physiol . 
Chm ., 1911, 73 , 131 — 137). — The administration of urea leads to an 
increase of the residual nitrogen both in the blood and milk of suckling 
women. * W. D. H. 


Oil of Phosphorus and its Combinations in the Organism 
Investigated by means of the Bleetroscopio Detection of 
Phosphorus. H. Sohjiidt (Biocktm. Zeitsch., 1911, 34, 280—305).— 
The experiments were carried out by means of a modification of Elster 
sod Geitel’s electroscope, It was found that phosphorus, even in 
solution in oil, made the air a conductor of electricity, the effect being 
proportional to the amount of phosphorus. The temperature optimum 
was 60°. The ionisation diminishes as the oxidation of the phos- 
phorus proceeds ; as in oily solutions, a protective layer of insoluble 
oxides is formed. Inactive gases, such bb hydrogen, carbon dioxide, 
etc., can become saturated with phosphorus vapour, and can then cause 
the air, as soon as oxidation commences, to become ionised. Pure 
oxygen can also be saturated with phosphorus vapour, and oxidises only 
on dilution, when ionisation commences. Phosphorus, in oily 
solutions, enters into combination with both arterial and venous 
blood, but not with serum. Elementary phosphorus can be detected 
in the expired air from animals poisoned by this substance. The air 
expired from animals, after large intra-arterial doses of phosphorus, is 
ionised. In such cases, elementary phosphorus passes from the blood 
to the alveolar wall, where it is oxidised. S. B. S, 


Experimental Poisoning by Oxalic Acid. Localisation of 
the Poison in the Various Organs. Sabvonat and Eoobier 
(Am. Ghim. anal ., 1911, 16, 256-258).-To a dog weighing 18 kilos, 
were administered increasing doses of sodium oxalate, until after 
fourteen days 50'4 grams had been given ; the last few days the animal 
suffered from diarrhoea with haemorrhage, and seemed disgusted with 
its food, so that it did not take the full dose given. The dog was then 
killed by severing the femoral vein, and the organism washed out by 
injection with physiological salt solution. The various organs were, 
including the blood, then examined for oxalic acid. 

The blood showed 0-0017%, a portion of the liver 0-0098%, two lungs 
0-0106%, two. kidneys 0-0225%, a portion of the sinews 0-025U%, 
and the brautO'0270% o! oxalic acid. L. de . 
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plter ^atHj pf the body of a oman iuB» tfifWiWi snowed the 
|ggf|i|fe£of only extremely small quantitiejTof the pojsofc in the 
spleen, heart, liver, bile, ceaopbagua, ai^ft«hr;^^jyntestuie8. The 
*tuthe* points out that this is a ease T^j^e^tfie’|g^ter part of the 
’poison must have been eliminated from • the, sysitim . before death 

t ^Influence of Oxidation on the Toxioity of Urohypotensine. 
’ X E. Abklous and E. Bardikb (Compt. rend,, 1911, 153, 122—123)’ 
p-XJrohypotensine has been oxidised at 40° for two hours by sodium 
{permanganate, persulphate, and chlorate respectively. On rabbits, 
’0'03 gram of urohypotensine per kilo, of body-height is never a 
■lethal dose, but the injection of the oxidised toxin into the blood 
stream causes death almost instantly. Sodium chlorate is the best 
oxidising agent, in that its effects are constant and regular. 

| *At present little can be said regarding the nature of the oxidised 
urohypotensine. Possibly very toxic nitriles are produced, because 
^agents, such as sodium thiosulphate, which are antitoxic to certain 
nitriles show a similar behaviour towards oxidised urohypotensine. 

C. S. 


Chemistry of Vegetable Physiology and Agriculture. 


The Mechanism of Alcoholic Fermentation. Alexandre 
Lsbkdeff (Compt. rend., 1911, 152, 136 — 139. Compare Abstr., 

1910, i, 706).— From the analysis of the ^-bromophenylhydrazone of 
hexosephosphoric acid which he has now succeeded in recrystallising, 
the author concludes that hexosephosphoric acid has the composition 
previously ascribed to it by Young (Abstr., 1910, i, 12). Extract 
of dried yeast is stated to ferment a 5% solution of dihydroxjacetone 
as readily as saccharose. When the fermentation takes place in 
presence of phosphate, an organic compound is obtained which is 
identical with the hexosephosphate produced from a hexose under 
similar conditions. A theory of the alcoholic fermentation of 
ie given, according to which in the presence of the enzyme th 
is first otinverted into two molecules of a triose these then i 
with the phosphate to form trioso-phosphate, and this polymerises to 
: ; form a hexosephosphate, which then reacts with water with production 
j»f carbon dioxide, alcohol, and free phosphate. W. J. • 

I The Reduction of Fnrfuraldehyde by Yeasts During, 
~ olio Fermentation. Carl J. Listkbr and H.J. 

{Zrikeh. physiol. Clam., 1911, 72, 449-4B4).-'fte to 
— ii.HTirn of ( furfcwddehyde in yeast cultures ia dan to its r ^ uc ‘‘ 
rifafi^Liloohot and not to its ojddatioatopyjpmuoic ncid. 1“% 
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ijeei suspended in water, bat the rate of 
ie case of fermenting yeast, 

^ M about 70% of the furfuraldehyde 
Mixture of two parts of furfuryl alcohol and . 
substance which has not been identified. * 
,rs to be related to furfuryl alcohol, and is 

by secondary action. An experiment, in which 

2 o" grams'o( farfnraldehyde were added to 4 litres of 10% sucrose 
solution and-' 300 grams of carefully washed bottom yeast, after 
incubation aafe.18— f?0° for four days, gave 4 grams of furfuryl alcohol, 
b . 166— ttO 0 (uncorr.)/720— 730 mm. For identification, furfuryl 
diphenylcarbaninte was prepared according to Erdmann’s method 
(Abstr., 1902, i, 563). H. B. H. 



The Behaviour of Yeast Enzymes when Free and United 
to protoplasm. Hass Euleb and Sixtek Kullberg (Zeilsch. 
physiol- Cktm., 1011 , 73, 85— 100).— Details are given of the action 
of various antiseptics, anesthetics, and drying on the activity of the 
maltase, invertase, and zymase of yeast. The enzymes are believed 
to be original constituents of the plasma, and are separated in the 
living cell from the plasma, and again regenerated there ; they are 
then easily extracted, and are present in relatively large quantities ; 
or the separation may be produced partly by drying the cells or by 
mechanical means, which lead to the death of the plasma. Towards 
antiseptics they are comparatively insusceptible when freed from the 
living plasma. W. D. H. 


Electromotive Phenomena in Plants. Augustus D. Walleb, 
(Mrs.) A. M. Waller, F. Gotch, J. B. Fabheb, Victor H. Veley, and 
F. O’B. Ellisoh (Bril. Assoc. Reports, 1910, 281 — 290). — This report 
deals with thereto of intoxication and temperature, the evolution of 
hydrocyanic acid by laurel leaves, protoplasm and water, and a new 
method for the quantitative estimation of hydrocyanic acid (compare 
Waller, Abstr., 1910, ii, 759), There is an appendix on the blaze 
currents of laurel leaves in relation to their evolution of hydrocyanic 
acid [(Mrs.) A. M. Waller]. T - s - p - 


Meohaniam of Carbon Assimilation. III. Frahcis L. Usher 
and J. H. Priestley (Pros. Roy. Soc ., 1911, B, 84, i 01 112). The 
catalase enzyme is not exclusively localised in the ohloroplasts, as 
previously stated ] subsequent experiments merely indicated that it is 
more concentrated in the green residue obtained when the juice o 
crushed leaves is filtered than in the filtrate. . . 

Evidence is given that the primary products of the photolysis 
of aqueous carbon dioxide are formaldehyde and hydrogen peroxi e, 
and that th# evolution of oxygen is due to the decomposition of the 
hydrogen peroxide by catalase. Up to this point the process is, 
therefore, noa-vitaL * 

Composition of the Plasma Membrane. W. W. Iefbschkih 
(&r. 6u., 1911, 29, 247-261).-The colloidal solution 





itowabjjrand proteins, 
i mixture of ledthuLand cholesterol, as f 


.wnether it cootaioD 

tyhOrarton. 

N. H. J. il 

Increased Sate of Diffusion of Dextrose. S. Rtwosch (j- 
j Deui. Jot <?«., 1911, 29, 204— 210).— Dextrose in 2% solutions 
containing 2% of sucrose was found to diffuse more quickly than in 
absence of sucrose. The oonclusion is drawn that the migration of 
substances in plants ie mainly due to diffusion and that diffusion is 
assisted by the presence of two or more kinds of sugars. 

N.H.J.M, 


The Behaviour of Green Plants towards Gaseous Form- 
aldehyde. Victor Gkah (Btr. Deut. Jot. Gee., 1911, 29, 19—26, 
Compare Abstr., 1909, ii, 922 ; 1910, ii, 335). — Experiments with 
Phaeeolue vulgaris, in which the above-ground portions weie supplied 
with formaldehyde in the form of vapour, showed that the prodna 
tion of starch is hindered by formaldehyde, and that the plant# con- 
tained more than twice as much reducing sugar as similar plant# 
grown under normal conditions. 

Acetaldehyde (10 c.c. of a 05% solution) and benzaldehyde (20 c.c.) 
checked the growth of the plants more or less completely. Acetic 
acid is more active than acetaldehyde, whilst benzoic acid had no 
appreciable effect. N. H. J. M. 


Direct Guaiacum Reaction Given by Plant Extracts. 
(Miss) M. WiiKLDALS (free. Roy. Soc., 1911, B, 84, 121—124)— 
Catechol can be detected with ferric chloiide in extracts of plants 
which give the direct action and a brown pigment when exposed to 
chloroform vapour. It was not found in any appreciable quantity in 
plants giving the indirect action only. 

A slightly alkaline solution of catechol which has developed a 
brown colour by exposure to air produces a blue coloration when 
added to a peroxydase solution and guaiacum tincture. Similar 
experiments with phenol, resorcinol, quinol, pyrogallol, phloroglucinol, 
with benzoic, salicylic, m-hydroxybenzoic, ye-bydroxybenzoic, proto- 
catechuic, gallic, and tannio acids, and quercitin gave negative results. 

The conclusion ie drawn that the direct action given by extracts 
of the plants examined is due to the presence of catechol. 

r N. H. J. M. 


The Localisation of Betaine in Plants. Vladimir Stassi 
■ (Zeiteek. fkyeioi, Chem., 1911, 72, 402-409. Compare Abstr., 1910, 
'ii, 336).— The method of isolating betaine from plants is described. 
Analyses of the different parts of Beta vu Ig. eaockar., Trilicumwlgete, 
Lydum bariarum, Atriplex con weens, and AmaratUhue relrojltxvt, 
- indicate an irregular localisation of the compound. The highest per- 
centages are found in the leaf, with a gradual decrease from the early 
’-‘-ges of growth to dead ripeness. Young shoots, are also rich u 
aine, whilst the bark and wood (Zycium end Airipltx) contain wy 
^ The root aijd leaves of AmonmiAus contain 0'48% and 21b> 
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J ' 95 ~ 1- 20%and 2-62% betaine. 
Tiesee&W-AUtiie plA^pestfid were strikingly poor in thU com- 
pound. 'Bw^HMe of tM analyses appear to indicate a localisation 
of betaine at point* of energetic physiological activity. The high 
percentagea_fo«nd in young leaves, shoots, and the root of a biennial 
plant such aa sugar-beet lead to the conclusion that betaine plays an 
important part in the nitrogen metabolism of plants, but does not 
serve as reserve food-stuff. jj g jj 


Eolation of the Odorous Constituents of Certain Plants to 
Plant Metabolism. Frank Rabak (/. Arner. Chen. Soc., 1911, 33, 
1242— 1247).— From experiments on the Canada fleabane (Krigeron 
canadensis), bergamot mint (Mentha citrata), peppermint (Mentha 
piperita), and wormwood (Artemisia absinthium), the following general 
statements are made, In every case the plant is distilled with steam, 
and the essential oil obtained is analysed for its content of esters and 
alcohols. The esters (which are regarded as the odorous constituents 
of the plant) do not seem to be affected during the fructification of 
the plant. The amount of the eaters increases very largoly during the 
growth of the plant, the amounts after flowering being sometimes two 
or three times as great as that before flowering ; the percentage of 
alcohols, however, bears a very slight relation to the life processes of 
the plant. The odorous constituents apparently are simply products 
of excretion, and are of no further use to the plant. The effects of 
Jrying, budding, blossoming, and fruiting on the life processes of the 
plants have been examined ; in every case there is a change in the 
aromatic constituents, hut in no instance has a decided consumption of 
the ester or alcoholic constituents been observed. C. S. 


Role of Nucleo-proteins in Plants. W. Zaieski ( Ber . Dent, 
hot. Gee., 1911, 29, 146 — 1S5). — The production of nucloo-proteins 
takes place in all growing cells ; a considerable increase was observed 
in the growing portions of seedlings of Zea mays and in Fieia fairs. 
From the results of experiments with different plants, the conclusion 
is drawn that the nucleo-proteins are formative substances which have 
a share in the production of protoplast. N. H. J. M. 

Composition of Various Oleaginous Seeds from French 
West Africa Alexander Hemet (Bull. Soc. chim., 1911, [iv], 9, 
662 — 672).- — The paper gives in detail the yield and composition of 
the fats extracted from the fruits of a number of tropical plants, and' 
the composition and agricultural value of the residual cakes. 

Dumaria lled&U.-'Ylnt adult tree yields per year about 30 kilos, of 
fat ( f< Doumori butter ”) containing 33% of uusaturated acids (chiefly 
oleic acid) and 67% of solid acids (apparently stearic, palmitic, 
carnanbic, and cerotic acids). 

ChrysophyUum afriamum yields but little fatty matter (2% of the 
fruit). Chrysophyllmt d’Adzope and Omphalocarpum anocentrum also 
give only small quantities of oil. 

The seeds of Carapa mierocarpa yield 35% of fat, which consists of 
, olein, stearin^ p&lmitin, and myristin, together with volatile esters. 




»1-;V 

S^acid, bat th e 

p fitflwodwKiiwi s/ncwwm yields only 8'7^6fi|^6ft''ooBt*iui C! , ^ 
of nnsaturated aoids (probably oleic and liaoldB acids} and 3 ^ 7 
(solid acids (probably palmitic and some myristio add). 
i ! ; SaetogloUit Gahonmde give* la very smsijl quantity an oil resemblio» 
'olive oil, and 5% of a resin can also be obtained from the fruits. ™ 
RjPditadsstM ’ fmtyttuna yields a fat know* as “Tima butter," wM* 
contains 10 % of liquid acids (oleio acid) and 90% of, solid adds (stearic 
(and palmitic acids). E. Vs, 

Ohemioal Examination of Woody Aater. L. Cum* 
Raifobd (/. Amtr. Chtm. Soe., 1911, 33, 1189 — 1195).— The woody 

aster (genus Xylorrhisa), which apparently has been the muse 0 j 
^extensive sheep poisoning in Wyoming for several years past, is being 
^thoroughly examined. The present paper describee the collection ot 
the plant at the flowering season and the preparation of the roots and 
tops (that is, everything above the surface of the ground) for analysis 
the action of various extractives, the proximate analysis of the roots 
and tope for moisture, ash, fibre, pentosans, proteins, dextrin, and 
starch, and the analysis of the asn of the tope and of the roots. 
Alkaloids are not present in the leaf. 0. 8 . 

: Ohemioal Nature of Organic Nitrogen in the Soil. 8 . L. 
Jodidi (/. Amur. Chan. Soc., 1911, 33, 1226— 1241).— Practically all 
of the nitrogen in soils is of an organic nature. Various plots on the 
(Experimental Station on the Wisconsin Drift have been treated with 
manure, bay, straw, and other materials representing the principal 
sources for humus formation. After three years, samples of the soils 
have been examined. After having found that boiling water eitrscts 
at most about 8% of the total nitrogen from the soil, the author uses 
boiling concentrated hydrochloric acid for ten to fifteen hours, or 20% 
hydrochloric acid for twenty to thirty hours, whereby about 76% of 
the total nitrogen is extracted. The hydrochloric acid extract is 
evaporated to dryness, and the residue is distilled with cream of 
magnesia ; the distillate contains, in the form of ammonia, ail the 
nitrogen present as amides in the soil, the amount of nitrogen being 
from 25-5% to 33% of the nitrogen extracted. The residhe from the 
distillation with the magnesium oxide is extracted with water, and the 
solution, after being acidified with sulphuric acid, is treated with 
phosphotungstic acid, whereby the diamino-acids are precipitated, 
whilst the amino-acids remain in the filtrate. The nitrogen from the 
diamino-acids and the amino-acids respectively represents 12 — 13% and 
«22-ei56% of the nitrogen extracted. The rest of Che nitrogen » 
“(present in compounds other than amides or amino-acids. Such 
nitrogen is present to the extent of 47 — 60% in soils which have not 
^ 4 ^&‘regently manured. ®. **• 

Disinfection of Plants. L. Dabbi and M. Topi (At ft R. Ami. 
si, 19 1 1, [v], 30, i, 772— 778).— The authors record the results of 
' nts on the vslus of the following insecticides in destroying 
■a itf'its various stages : ( 1 ) water at 65° for five minutes ; (!) 



t%) at 55° for five minutes ; (3) a solu-, 
® (3%) and black soap (1%) for twelve 
(005%). The eggs when ready to open 
re kiiled'by^(^)* (3), j aoil (4), duration of exposure in the case of 
two hours. The same modes of treatment, 
estroy tb* toot-form of the insect. The action of pyridine vapour 
n the leaf galls was also examined, and it was found to hare 
ill effect-oil the plant itself, even after acting on it for six to eight 
onrs. It deetooys the iarvee in the galls after three or four hours, 
,ut its action on the eggs in that situation is incomplete. 

R. V. S. 

■‘Sugar Sand" from Maple Sap. Source of Malio Acid 
ViUJAW H. Warrkn (/. Amur, Chum. Soc., 1911, 33, 1205—1211). — 

■ Sugar sand ” or “ nitre " is the sandy, insoluble substance deposited 
luring the evaporation of the sap of the sugar-maple tree (dour 
acdiurma). 'When practically free from sugar, it is a light grey, 
nicrocrystalline powder, tasteless, but slightly odorous. Its composi- 
ion varies slightly in different samples, but on the average it contains 
3iO 7-74, P,Oj 0-05, Fe s O s 0 39, Ca 17-16, Mg 0 03, moisture 2 60, 
nahc acid JJ 1*48, invert sugar 2-31, sucrose 3 46, matter soluble in 
»ther 0 37, COj 0-66, extraneous organic matter 2 35, and undeter- 
mined substances 11-40% (by difference). To prepare malic acid from 
the “sand,” tha best method is first to prepare calcium hydrogen 
malate, and from this to obtain the malic acid by means of aqueous 
oxalic acid. C - S - 

Action of Manganese Sulphate on Vegetation. Giolio 
Masohi (Staz. tper. agrar. ital., 1911, 44, 85— 112).— Pot experi- 
ments in which magnesium and iron sulphates, both separately 
and together, and sodium sulphate were applied to maize and 


a As regards maize, the addition of small amounts of manganese 
sulphate reduced the amount of dry produce considerably. With the t 
largest' amount of manganese sulphate (Mn -0-005%) and iron 
sulphate in addition, there was a slightly increased production of dry 
matter, and with iron sulphate alone there was also an increase in 
dry matter. Sodium sulphate gave nearly the same amount of dry 
matter as when nothing was added, but greatly increased the amounts, 

of manganese and iron taken up from the soil. , , 

Manganese sulphate alone (Mn = 0-001%) increased the dry produce 
in the case of lupines, and also the percentage of manganese m ho 
dry matter. Manganese sulphate (Mn = 0-005%) m conjunc tan i mth 
iron sulphate produces the highest amounts of At, nmtter JupinM) 
whilst sodium sulphate also gave an increase in dry matter and 
an inoS of Janganese, but not of iron, taken up from the 

80 Manganese sulphate would seem to be injurious rather than 
beneS„and any beneficial action is probably due to the «cjpo^ 
of the aaltf Ita physiological action is diminished by thepresenreo^ 
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Analytical Chemistry*. : 
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' Estimation of Ozone by an Alkaline Solution of Potaaaii 

‘Iodide. Gideon Lichnbb (Zeiitch. BltktrtxUm.,19H, 17,412 

The quantity of ozone produced is first f ootid by accurate measurem * 
of the diminution of pressure in the ozoniser. A neutral or an alkat 
isolation of potassium iodide is then run into the ozoniser- .,t t nE 
complete absorption of the ozone, sulphuric acid is added and th 
iodine titrated ; in other experiments the ozone is swept ont of it' 
ozoniser by oxygen and bubbled through the potassium iodide solution 6 
In all cases the quantities of ozone found agree very closely w ; t L 
those calculated from the diminution of pressure. The use of R 
alkaline solution has the advantage that no iodine is set free 
therefore there is no risk of its being carried away with the current 
of gas. T. E 

Sapid Estimation of Sulphuric Acid with the Porous Clay 
Crucible. Fbbdbbick Klein (Amer. J. Fharm., 19)1, 83. 
342—346). — The process suited more particularly for the checkin,, 
of normal sulphuric acid consists in diluting exactly 10 c.c. of the 
acid with 3 or 4 times its volume of water and heating to boiling. 
A few c.o. of hydrochloric or nitric acid jre added, and then, without 
interrupting the boiling, 15 c.o. of 10% solution of barium chloride 
or nitrate. The beaker is then kept hot in a water-bath, and as soon 
as the barium sulphate has settled completely, it is collected od > 
specially constructed porous day crucible of known weight by means 
of a pump with the so-called carbon filter with rubber stopper, well 
washed with acidified water until free from chloride or nitrate, dried, 
heated, and weighed. 

A table is annexed facilitating the adjustment of the acid from the 
result obtained. L. de K, 

The Action of Hydrazine Sulphate on Nitrites and a New 
method of Estimating Nitrogen in Nitrites. Biman Behary 
Drr. and Hjmbndba Komab Szn (Ztiltch. aturg. Chm., 1911, 71, 
236—242. Compare Girard and de Saporta, Abstr., 1904, ii, 678).-. 
Solutions of metallic nitrites and hydrazine sulphate react vigorously, 
even at 0°, the gases evolved containing 2 vols. of nitrous oxide to 
1 vol. of nitrogen. The decomposition of hydrazine nitrite, 
N,H 4 ,2 HNOj, 

would yield equal Volumes of nitrous oxide and nitrogen, whilst the 
mononitrite would yield only nitrous oxide and ammonia. The 
presence' Of ammonia was confirmed. Amyl nitrite docs not react 
with hydrazine sulphate. 

The method may be used to estimate nitrites, tbs volume of nitrogeD, 
Sfew,^ temov*l of nitrous oxide by washing with water, being always 
ffeiyl^ofjihat contained in the nitrite. - C. H. D. 
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Compare 
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ion of Phosphoric Acid. Isidom 

jocchak (Bull. Soe. Mm., 1911, [iv], 9, 649—650. 
909, ii, 266). — Further details are given as to the 


j ai .t mode of working, and the preparation of the necessary reagents. 


K. V. S. 

neteotioh of Perboric Acid and Some Similar Compounds. 
Wilbelh I,enz ahd E. Bichteb ( Zeitseh . anal. Chan., 1911, 50, 

Jl- 544).— r Sodium perborate may be readily distinguished from 

by adding to its solution a little potassium dichromate and 
Thine with ether, which turns blue owing to formation of per- 
cbroroic acid; the reaction is really due to liberation of hydrogen 
peroxide from the perborate. , . . . . .. „ 

P The reaction with potassium iodide is particularly interesting. If 
absolution of a per-salt are added 2 drops of 10% solution of 
^tasrium iodide, iodine is liberated by ammonium persulphate only, 
fin acidifying with dilute sulphuric acid, iodine is also liberated by 
ammonium perborate and potassium percarbonate, but not by per- 
hlorate. If potassium bromide is substituted for potassium iodide, 
no bromine is liberated. L - DE K ' 

Elementary Analysis. Albin Kuktknacmu (Zeitich. and. 
191 j go 548— 665).— The author has substituted several 
Sic oxides for the almost universally used copper oxide in 
elementary analysis. Ail combustions were made in a current of 
mixed air and oxygen or pure oxygen in the usual manner. Instead of 
the oxidised copper spirals, a boat containing the respective oxides was 
employed Special experiments were also made in the case of nitre, 
genons substances by substituting other metals for metallic copper, in 

order to reduce nitric oxides formed. 

Ferric oxide, obtained by igniting the hydroxide, gives satisfactory 
resu When operating in t current of pure oxygen but on the Who le 
ft is lesrsuitable than copper oxide. Manganese oxide, when obtained 
by i»nition of the nitrate, gives approximate results only; thus « 

chiefly due to the fact that it persistency retains nitmte, which is 

given off gradually on heating and ^rate, 

of nitrogenona compounds. CoM ^““nation takes 

however, is a very suitable . “Tt, 02C j d e obtained from the. 

.... -v— 

trioxide, its use offers no advantage. spirals may 

When burning nitrogenous substances, the , uSu pp V J 

be replaced by a boat filled with porous ' 3 ’ ? j s prOTec | very un- 
the oxide in a ourrent of “ kel slightly reduces carbon 

satisfactory, As, however, metall liberates hydrogen from 

dioxide to carbon monoxide, and also » ^tly liberates by g 
water-vapour, the gases must be reox.dised by passing tnem 

hot cobalt oxide. . . , it „£f ec ts the carbon aDd 

Cobalt cannot.be substituted for nickel, as it atteces ^ ^ £ 

hydrogen insults. 




pie “ elwtrmdeposttion of metals ^{Perkip epd Hig^Abstr tjl” 
with Vapparatus for the i*pid'«l«fitioranaly&^»l separati,,, , 
.metafiS?-'{8end,Abstr.,1910, ii> 66) and* the “eleetro-det«.a u , c 
?* *«*d a* peroxide" {Send, Abstr., 1910, .4>,,4e6|^ /Reference i ■ »i% 
>madeto the separation of the four metals, copper, antimony tin *7 
‘lead (Sand, Proc., 1909, 25, 228). T S% d 

t Volmnetrio Estimation of Mercury, CjUft E. Skith , 
•Pham., 1911, 83, ^11-315), -The methods ,pvin in the o«L„ 
Pharmacopoeia for the volumetrio estimation of mercury in rnercu 
chloride tablets, ointment of ammoniated mercury, mercuric salicylate 
mercury plaster, mercury ointment, and ointment of red memiri’ 
oxide are recoSmended. 

The first three are tested by the iodine titration method, the others 
by the thiocyanate process. y, be K 

■ Analysis of Artificial Pearls and Rubies. Rafael (w, 
and Enrique Bato (Anal. Pit. Quim., 1911, 9, 178— 181)._Th e 
chemical compositions of the artificial agree with those of the natural 
gems, excepting that no calcium phosphate is found in artificial pearlj 
Distinctions between the two hinds are to be made by means of 
microscopical examination of the structural differences. G. D. 1. 

The Manganese Content of Honeys. Arthur Gotifeieb 
(/’harm. Zmtr.-h., 1911, 62, 787 — 788). — The author estimates the 
manganese in honey as follows : The ash obtained from 25 grams 
of the rample is dissolved in hot dilute nitrio acid and transferred to 
* 100 C.C. cylinder. After adding some silver nitrate and ammonium 
persulphate, the solution is warmed and the pink colour developed is 
matched with a standard permanganate solution. 

The amount of manganese seems to bear some kind of relation to 
the matters precipit&ble by tannic acid. The average quantity in 
virgin honeys was fouqd to be 0 04 mg. %; that in commercial 
samples, 0-065 mg. % of manganese. L be K. 

The Simultaneous Volumetries Estimation of Iron and 
Vanadium. Erich MOuib and Otto Diefexthaber (Heitich. 
anorg. Chem., 1911, 71, 243 — 249), — The reduction of vanadium salts 
by rapeatedjjgewporation with hydrochloric acid, conversion into 
sulphate, andrtitratiorr with permanganate (Campagne, Abstr., 1903, 
il* 7®1) yihHe lew results with ferro-vanadium. The use of alcohol 
together with hydrochloric acid reduces the error, without removing 
it, tberesults in presence of much iron beirig too high, owing to the 
organic epm pound being retained on evaporation by the large mass of 
" na.^ erj.gr jg avoided if the evaporation with sulphuric acid is 

ferro-vanadium is dissolved in concentrated nitric arid, 

E^hy||C^<aM,ged,-»ndAl^,l}^4:yritb hydrochloric 





ranadi' 

tbeiKpS 
that*’ 
titraifetf 


ted to about 5 c.c., and diluted to a known 
:#rt; i* titrated with permanganate, giving the 
portion it used for the iodometric estimation of , 
it of iron found by this method is 0-5% more than 
it. . The iron is more accurately estimated after the. 
mganate by reducing with sulphur dioxide and 


titrating the iron'-and vanadium together with permanganate, 

, „ • C. H. D. 

Analytical Application of Certain Xanthates. Jaime 
Kasais and Ahoil del Oahpo (Anal. Fi». Quim., 1911, 9, 173 — 174). 
—Potassium propyl xanthate gives a yellow precipitate with salts of 
nickel, and a green precipitate with those of cobalt. When a dilute 
solution of the reagent is used, the nickel is precipitated before the 

^Potassium mqthyl xanthate is also a delicate reagent for those 
metals, the niokel salt being soluble and the cobalt salt insoluble in 
ammonia. , G - D - L ' 

Reaction of the Stannous Ion. Jni.ro de Guzman Oanancio 
(iiwf. Fit. Quim., 1911, 0, 177 — 178).— Stannous chloride yields a 
carmine-red Coloration with ammonium thiocyanate (preferable to the 
potassium salt) and ammonium molybdate in hydrochloric acid 
solution in the cold. Excess of hydrochloric acid is to be avoided. 
The test recognises 0 0001 gram of stannous chloride in 1 c.c., but is 
given by other reducing agents. G - ij - 

The Detection and Estimation of Thorium by means of 
Iodio - Acid. Kxchard J. Meyeu (Ztittch. anory. CAcm., 1J11, 

71 65 69. Compare Meyer and Speter, Abstr., 1910, u, 4 d9). 

Wen very small quantities of thorium in mixtures of the rare earths 
may be readily detected and estimated by means of iodic acid. Two- 
solutions are used: solution I, containing 15 grams of potassium 
iodate, 50 c.c. of concentrated nitric acid, and 100 c.c. of water, and 
solution II, 4 grams of potassium iodate, 100 o.c. of dilute nitric acid, 
D 1-2, and 400 c.c. of water. In making the test, 2 c.c. of the solution 
to be tested, which must be free from hydrochloric acid, are mixed 
with 5 c.c. of solution I. Thorium iodate is precipitated together with, 
some iodates of other earths. These are resolved by “^mg 10mc. . 
of solution IX and boiling, when the thorium preciprtate 
insoluble. About 0-1 grem ThO, per hire may be detec^ m 

this way, and- the sensitiveness is almost unchanged “ pr®en“ 
even of a large excess of other rare earths. Zirconium is pr«ipitato 
under the same conditions, but zirconium iodafe 
by means of oxalic acid. Ceric salts are also F«'ipiteted, but may j* 
removed by previous boillpg with a little sulp aims . , ' , , th ; j g 
salt is very" slowly oxidised by nitric and iodic wA hut this 

without influence under the conditions of te experi - aD( j 

wlt,^r%l0, 




uFinlahd.'examined 6'ythia.rr 
in the fteeh mineral, an4 l‘00$Sc,O^ 
rmineraL ’ Thia concentration of scandium fir a cerium tnineniT'S 
purely loon], and does sot oeeur'in other specimens of orthite 

_ ' ; . . . ' 1 - c -H'D. 

v Betimation of Active Hydrogen in Organic 
Bsssakdo Onno (Btr., 1911, 44, 201#!— 2052 *).r-rlhe method is 1 
on the interaction o£ the organhrsubstance and magnesium ethii 
iodide in a special weighed apparatus, the loss of .weight correspond,,!,, 
with the ethane formed. The apparatus consists of a small (1^ * 
containing the substance dissolved in pyridine, tsoamyl ether, toluene' 
or heavy petroleum. This is connected with a similar flask 
containing magnesium ethyl iodide dissolved in tsoamyl ether, 
which the deli^itry tube of the first flask dips. The magnesium etk| 
iodide is prepared fresh for eaeh experiment, and contains slightly less 
than the theoretical quantity of alkyl iodide required by the 
magnesium taken. A suitable absorption vessel of sulphuric acid is 
attached to the second flask, and the three ere weighed together; the free 
end is then protected by a calcium chloride tube and a flask of pyrogallic 
acid. 

By suction, air is drawn from A, and on release the organo-metsllic 
compound passes over from B. Ethane is liberated and escapes from 
the apparatus, being.freed from solvent and moisture in passing out of 
the apparatus. In pyridine, action takes place at once, and cooling is 
sometimes necessary ; in the other substances it is advisable to warm 
A at 50—60° to complete the reaction. After cooling, the apparatus 
is re-weighed and the loss determined. 

Experiments are quoted for a number of substances showing 
. the number of hydroxyl and active hydrogen groups present. 

• E. P. A. 

A Beaotion for Aromatio Inner Anhydrides Based on the 
Modification of the Crystalline Form of Iodoform. Bboho 
Babdjlce (Zeilaeh. anal. Cham., 1911, 60, 545 — 548). — To the not too 
strong aqueous solution of the supposed aromatic anhydride (for 
example, euxanthone or its derivatives), which should be practically 
neutral and prepared with spring water, is added drop by drop a 
*2% alcoholic solution of iodoform. If the iodoform separates in 
delicate needles; inner aromatic anhydrides are present. Albumin, 
if'pieeagfc should first be removed 

grover, the normal hexagonal iodoform crystals are obtained, 
-the original sdiution are mixed with a few drops of Lugol's 
’ fiction (4 iodine, 6 potassium iodide, 100 of water), and 
(Etc. of ammonia are added. If the solution clears completely, 
_j more iodine should be added. After' waiting for an hour and 
riog t) alcoholic solution of iodoform is added, and a needle-shaped 
precipitate now points to 'the presence of aromatic inner anhydrides 
(each as coumarin) or aromatic hydroxy-acids with a long side-chain or 
t^ po^ hydroxy-ketones. * I*, n* X. 

and Ganelin, lit 11 41, 70i— 710. 
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Sotetile: Fatty Acids [in Freoesl F. Edeutkcj 
jnd Eurat^p!. IZakdi. phytiol. Che m., 1911, 73, 162-156. 
Compare ■iSeto, 1910, ii, 1118).— A reply to McCaughey 

(this yd., i>, 686), It u shown that when faces are suspended in water 
and diatfitefc wtfB .phosphoric acid (D 112) under reduced pressure, 
the greatw portion of ..the volatile acids is removed within two 
hours, J. J. S. 

The Titration of Potassium Cyanide in Presence of Potass- 
ium Ferrbcyanlde. W. D. Theahweu, (Zeitech. anorg. Clttm,, 
1911, 71, 219 — 225). — Liebig’s method of titrating cyanides in 
presence of ohloridel and thiocyanates fails in presence of ferro- 
cyanides, owing to the solvent action of these salts on silver cyanide, 
causing the quantity of silver used to be too high. The addition of 
potassium iodide has been recommended, and is now shown to be 
satisfactory. The silver solution must bo added slowly at the end, 
as otherwise the»precipitato is coarse, and does not redissolve readily. 
About 0'1 gram of potassium iodide is used in each titration. The 
results are than quite unchanged by the presence of ferrocyanide. 

Electrolytic measurements have also been made, using a concentra- 
tion cell, the two solutions of which are W/l 0-silver nitrate, and the 
solution undergoing titration. With pore potassium cyanide, the 
electrolytic end point coincides with the first appearance of a preci- 
pitate. At this point the B.H.F. of the cell is 0*500—0*520 volt. 
Ammonia raises the E.U.F. Thiosulphate has a greater disturbing 
influence than ammonia, but its eSect may be greatly lessened by the 
addition of a larger quantity of potassium iodide as an indicator. 
Potassium ferrocyanide raises tho E.U.F . , but not to such an extent 
that potassiam iodide fails to produce a precipitate. C. H. D. 

Separation and Estimation of Ammonia and of Pyridine. 
Maboel I) k i s . imvs . and Rene Sobnet [Bull. Eoc. chim ., 1911, [iv], 9, 
706 — 710.) — The authors employ Gerresbeim’s method (compare 
Abstr., 1879, 438 ; see also Buisson, Abstr., 1907, ii, 306) for precipi- 
tating the ammonia from solution in hydrochloric acid by means of 
mercuric chloride in the presence of sodium carbonate and sodium 
hydroxide. The pyridine is set free in the filtrate, distilled off, and 
weighed either as the aurichloride or piatinichlorida The ammonia 
is subsequently liberated from its precipitate by sodium thiosulphate, 
distilled off, collected in dilute hydrochloric acid, and finally weighed 
as ammonium chloride. " • 

Estimation of Nicotine, Gabbiel Bebtband and Maubice 
Jav ili.ieb (Ann. Chirr., anal, 1911, 16, 251— 256).— Twelve grams of 
the powdered sample of tobacco are boiled in a refiux apparatus with 
300 c.c. of 0*3% hydrochloric acid for thirty minutes ; when coid, 
250 c.c. of the clear liquid or filtrate are taken for analysis. When 
dealing with bona fide tobacco extracts, 5 grams of the sample are 
diluted to 100 c.o., and 1 c.c. of 10% hydrochloric acid is added. 

The solution is now precipitated by adding an excess of 10 20% 
solution of BiUcotungstic acid, and after twenty-four hours the preoipi- 



.abid; •thJ^paratioft'atay -actum, Th» 

,4^3^ 

.watt exoess tf as®M A l®e aliilpy is 

byi>MS% '». qp«^«?T»P^ tekf^ aot to 

Jet i$e «mtenta«f ihe ( flaek get' it, 

, flfrtillate iaTh|& potted ^vith, Bfeadkd.«nlpfiuri^6leliF*ith alikrin. 
snlphonlcacid as indicator. ' ,*■.;■■■;• 

i Should? the tobaooo ekbaots eontalf pyridine bam, the results will 
he vitiawl. In this case the titrated liquid is ffiiied witfr 1 — 2^ o{ 
‘ammonium. chloride, and, after acidifying with hydrochloric acid 
’jepredpitated whh silicotungstic acid. The ^Rcijatate after being 
hashed is JeconiposdR by dilute Bodium hydroxide, and the nicotine* 
‘etc., is removed from the solution by shaking thrice in Success^ 
wjth chloroform ; the final volume of the chloroform should be 5 or 
10, ws. Thkpqiution is then examined polarimetrbally in a 10 or 
2d cm. 1 tube. The specific rotatory power of nicotine in a ltd 2% 
chloroform solntion at 20° is’ 161 ’36°. i Pyridine bares are optically 
quite inactive. r 

If, instead of using sodium hydroxide, the precipitate is treated with 
ammonia, then, by way of a check, the resulting liquid may, after 
extraction with chloroform, bo evaporated to drynese, and the ignited 
residue weighed ; the weight x 01139 = nicotine. When dealing 
with unadulterated juices, the volumetric, polarimetric, and ignition 
results should be practically the same. L. he K. 


.The Technique of the Phosphotungatio Acid Precipitation. 
HXkak Wxchsleb (ZtiUch. physiol. Chtm., 1911, 73, 138 — H3).— 1 The 
solubilities of the phosphotungstatea derived from the following bases 
have been determined. The numbers give the % of substance 
dissolved by a mixture of four volumes of acetone and three of water: 
Deuteroalbumose, 2 - 94; heteroalbumose, 2 24; silk-peptone, readily 
soluble; d-arginine, 120 — 130; di-arginine, 120 — 130, 7-histidine, 
160 ; d-lysine, 140 ; guanidine, 22’8 ; creatinine, 13 34 ; guanine, 7 21 ; 
adenine, 10 50. Determinations were not possible with methyl- 
gu&uidine or phenylalanine. In most cases the mixtures were shaken 
for .an hour before tbe solubility was determined. Tbe solubility of 
protaibumose is 0'67 when the precipitation takes place from aqueous 
solution in the absence of acid, but 6*76 when precipitated in tbe 
presence of acid. 

Histidine phosphotungstate has the compoeition 
3C 4 H g O,N„2H ! P0 4) 24WO s . 


J. J.S.<r 




idPhyrical 


Chemistry. 


Anomalonfl Majecular Refraction in the Series of Sub- 
stituted Glyhiimie. Leo Tschugaeff and P. Koch "(Compt. rend 
1911, 153 , 20^-261).— The moleeular refraction of substituted /3- and 
y.glyoiimes ifl normal, bat is abnormally high in the case of thosdlbm- 
pounds in wffich the ojimino-groups are in the a-position relatively to 
one another, i The molecular exaltation is practically constant in the 
aliphatic series, about 1*3 for the ZLIine, but considerably higher in. 
the aromatic compounds, pyridine solutions of the two benzildioximes 
showing an exaltation of 3*45. The results of measurements for eight 
oximes are recorded. ‘ &W. 0. W., 


Rotatory Dichroietn ofi a Definite Organic Compound 
(J-Bornyl Diphenyldithiourethane). G. Beuhat (Compt, rend., 
1911, 153, 248—250. Compare Tschugaeff, Abstr., 1910, ii, 812).— 
The substance occurs in red crystals showing dichroism and anomalous 
dispersion in toluene solution. When in the supcrfused condition, it 
forms a green liquid showing anomalous rotatory dispersion , and 
measurable circular dichroism. The results of polarimetric measure- 
ments are given, and it is shown that the dispetsion and dichroism 
curves are similar, those for the toluene solution being slightly nearer 
the violet than those for the superfused substance. In both cases 
Natanson’s rule is followed, the rotation being to the left on the red 
side of the absorption band .and to the right on the side towards the 
violet. W. 0. W. 


The Ultra-violet Spark Spectrum of Air. Franz L. Wagner 
(Zeitsch. wits. Pkotochem., 1911,40, 69— 8 9). —Accurate wave-length 
measurements have been made of the lines in the spark spectrum of 
air by means of a Rowland concave grating of 6 '5 metres radius of 
curvature and 16,000 lines to the inch. The method used consisted in 
photographing the spark 6pectra obtained in air between .copper, 
silver, and aluminium electrodes. The lines common to the three 
spectra were then sorted out as representing the air lines. In carrying 
out this process, precautions were taken to ensure that the common' 
lines were not due to the presence of traces of a common impurity 
in the three metals. In some cases, lines found on only two or even 
one of the photographic records have for special reasons been adopted 
as air lines. 

The measnremdbts, which extend from A =» 4146 to A = 2370, are 
given in tabular form and compared with those of previous observers. 
In the case of each line, the table shows the relative intensity, the 
particular spark spectra in which it has been observed, and whether 
the line is due to nitrogen, oxygen, or argon. r ^ 

As an appendix, the measured lines due to the metals in the three 
spark spectrg are tabulated . These tables have been compared with 




H. M. D 


darjr Spectrum qt^diogai.WPifl9fii;;«ad G. fc, 
pum*u Ami. Haiti, 1911, [»], aO (1 v8lte-?f8jSen)« authors fi t( | 
(hat the intensities of the lines in the secondary snpctrum of hydrogen 
are as stated 'by Hasselberg (compare DufoSj Abstr,, 1907, ij, j) 
rhey record in tables the wave-lengths of lines cot seen by Watsoi 
(Abstr., 1909, ii, 453), and of some lines not mentioned by previous 
observers, and they have confirmed the existence of certain lines seen 
only by Watson (lx. cit.). R. Y_ g_ 


The Ultra-red Absorption Spectrum of Carbon Dioxide in 
its Dependence on Pressure and Partial Pressure. G. Hew 
[Bor. dmU. ptytikal, Goa., 1911, 13, 617 — 6 £4. Compare von Bal, r 
Abstr., 1909, ii, 630; 1910, ii, 914).— In reference to Arrhenius’s 
theory that the earth’s climate is essentially determined by tie 
absorption of the earth's heat rays by the carbon dioxide and water 
vapour in the surrounding atmosphere, the author has investigated 
the absorption of ultra-red rays of wave-length X = H'7/i by carb D!1 
dioxide under different conditions. 

As found by von Bahr for rays of shorter wave-length, the absorp- 
tion is not solely determined by the product of the partial pressure 
and the thickness of the absorbing layer, but is influenced to a large 
extent by the magnitude of the total pressure. The absorption also 
differs appreciably according to whether a given value of the total 
pressure is reached by compressing the pure gas or by mixing it with 
another gas, such as air or hydrogen. The observations lead to the 
conclusion that the temperature changes on the earth’s surface cannot 
be attributed to hoat ray absorption by tbe carbon dioxide in the 
atmosphere. 

Absorption measurements were also made with rays in the neigh- 
bourhood of 4'3/t and 2'7/t. Thefcelationahips exhibited in the 
absorption of these shorter waves appear to be very similar to those 
found for X = 14'7/x. The absorption band at X* 2'7p possesses 
two maxima, of wave-length 2‘67/x and 2'75p respectively. 

...... . , H.M.D. 


"Anode and Cathode Speotra of Various Gases and Vapours. 
G. Stsad (Brae. Boy. Soc., 1911, d, 85, 393—401). — A comparison of 
the two kinds of spectra was effected by means of a discharge tube 
divided into two halves by an aluminium plate, one side of which, 
formed an anode and the other a cathode. Observations were made 
with hydrogen, hydrogen chloride, chloroform, carixm tetrachloride, 
silioon tetrachloride, atannio chloride, beniene, ohlorobenzene, carbon 
disulphide, hydrogen sulphide, sulphur dioxide, hydrogen bromide, 
hydrogen iodide, ethyl bromide, methyl it&ide, cyanogeD,and hydrogen 
eyigude. The general conclusion drawn by the author is that the 
epebtra. of electronegative elements tend to appear at the anode, whwt' 
those of electropositive elements show a pre/erenoe for the cathode i™ 




tlie temperature is supposed 
’'wi^oariM* for the distribution of the spectra.' 

®“ t . tese are probably the - cbi^f 
ease of hydrogen, which showB'the 
sseona^ ^pBMP. t^e anode and the " four line" spectrum at this 
cathode, it^wt^ilnappenr that a low potential gradient is favourable to 

tW*PP**$KS§r W- f 0 ® 4 ”? ‘Patron. « H. M, D. 
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Measurements in the SilvefrBpectrum. Franz Joseph Kaspm 
ilntic.h. driss. Pfuttochen., 1911, 10, 53 — 62). — Wave-length measure- 
ments of thelinesin tlje arc and spark spectra of silver have been made. 
The arc spectrum measurements are compared with the data of Kayeer 
and Range and of Exner and Haschek. It has-been found that an 
arc spectrum can be obtained by the employment of silver rods as arc 
electrodes if the potential and current are suitably, adjusted and 
nrraugentpnts are made for the adequate supply oftjxygon to the 
neighbourhood of the electrodes. With an efficient air draught the 
arc can be maintained continuously for periods of twenty to twenty- 
five minutes. H. M. D. 

Fhotographio-photometric Absorption Measurements oi 
Silver Iodide in the Ultra-violet Spectrum. Chet Schell (inn. 
Fh/eik, 1911, [iv], 35, 696— 726).— A photographic method of 
measuring the intensity of ultra-violet light is described, and this is 
applied to the determination of the absorption of ultra-violet light by 
silver iodide. According to this method, the blackening produced by 
tho light of unknown intensity during a given time Is compared 
photometrically with the effects produced by two beams of known 
intensity, the blackening produced by -one of which is greater and by 
the other less than that produced by the ultra-violet light of unknown 
intensity. By this means, measurements of the absorption-coefficient 
of silver iodide have been made for wave-lengths extending from 
A = 215/1/1 to A = 460/1/t. Chemically prepared silver 61ms, after 
conversion into the iodide, exhibit the same absorption capacity as , 
those obtained by cathodic pulverisation. 

Certain irregularities which are exhibited by the developed photo- 
graphic plates have been traced to differences in concentration of the 
developing solution, and it has been found that these cau be avoided 
by previous trashing of the plates in water and the employment of 
slow acting developers. H. M. D. 

The Band Spectrum of Lead, Hermann Lampbecht (Zeitseh. 
-rows. Photodum., 1911, 10, 16—29, 33— 52).— Detailed wave-length 
measurements of the band spectrum of lead have been made, the 
source of illumination employed being a coal-gas and oxygen blow-pipe 
fame into which lead chloride was introduced according to Hartley a 
method! The same spectrum is obtained when the oxide, sulphate, 
and carbonate are introduced into the flame, bot much longer exposure 
“re required than when the chloride is used; The wave-length 
'’measurements, expressed in terms of the normal iron lines, are com- 
pared with those of Hartley and of Hagenbach and Konen. 

56-2 
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.constitution of some of the strongest bends has been investigated. 
IThe 1mm measurement* in four series hreiji: good Agreement with the 
%eqrfrements of Deelandres’ law, buf in other series considerable 
deviations are found. 

:‘ The Spectrum of Gluoinum and ite Bands in Different 
Luminous Sources. P. £. Leooq de BoiSBWJDSRit and Among 
ns Gkamont ( Compt . rend, 1911, 163, 318— 321).— Employing 
the apparatus previously described (Ann. Okim. pky»., 1909, [viii],p 7 j 
a new faint band in the indigo has been observed m addition to 
the two already known in the blue and green. This shows a maximum 
intensity at A 4709, The wave-lengths and relative intensities of the 
components of the three bands are recorded. The intensities are con- 
siderably increased by employing a spark with self induction up to 
0-122 Henry units, when the ultra-violet lines also become perceptible. 
Strong self induction does not diminish the very sensitive doublet 
X 3131-2, 3130-5 ; this also appears in the arc spectrum, 
f l n general there is a striking resemblanoe between the baud 
spectra of aluminium and glucinum. W. 0. W. 

Influence of Temperature and Magnetisation on Selective 
Absorption and Fluorescence Spectra. II. HkhriE. JIG. m 
Born and G. J. Elias (Arm. Physik, 1911, [iv], 35, 617—678. 
Compare Abstr., 1908, ii, 337, 547).-In continuation of previous 
measurements, further data relating to the influence of temperature 
and a magnetic field on the absorption bands of certain substances are 
recorded. In the case of erbium nitrate and to a less extent ruby, the 
influence of these factors has bedn examined in great detail. 

H. M. D. 

' Fluorescence of the Vapours of the Alkali Metals. lorn 
Dtooykb (Compt rend; 1911, 153, 333-336)-The fluorescence of 
cesium vapour, which from analogy to that of the other alkali metals 
should be very intense, is found to be too faint at 350° to admit of 
epoctrosoopic examination. The green fluorescence of sodium vapour 
observed by Wood (Abstr, 1908, ii, 150, 546) is due to impurities, fur 
if the metal is pure, the fluorescence is bright yellow and appears at a 
lower temperature, namely, at about 210“ The purer the metaltta 
more the resonance spectrum is favoured at the expense of that 
fluorescence. Potassium vapour commences to be fluorescent at about 
215° and is brilliant at 320°. 

-■ The fluorescence of rubidium produced by white light is purple-rM, 

; and is visible at 180“, but becomes orange at 400°. It »PP“‘ re . 

due to two bands, one corresponding with an absorption tend 
: other appearing at the higher temperature having no obvious relation 

I** Tta^polarisation of fluorescence has been studied , at 
.(temperatures. The curves connecting partial .P 01 ®?^ t 
fetoperature are similar whether the incident light , 

Sun,. vKnonv shows maximum fluorescence at 370°, potass 
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The chh of depolarisation appears to 
depe®3 ~oK?» 8Swi®#J action between fluorescing molecules, since 
^risation' is strongest when the vapour is not saturated, that is, 
in aintiWVrith an excess of fused metal. W. 0. W. 

5 . 

Fluorescence Absorption and Lambert’s Absorption Law in 
the Caae of FlflOtescein. F. Kaempp ( Phytikal . Zeitick, 1911, 12, 
7 gl_-T 63 ).r^B*perunents have been made to determine whether the 
fluorescence of fluorescein solutions is accompanied by a special absorp- 
tion effect. The results obtained with two different forms of apparatus 
indicate that within the limits of experimental error (5%) there is no 
special fluorescence absorption, and that the absorption, for different 
intensities of the incident light, takes place in accordance with 
Lambert’s law. H. M. D. 

Systems of fleries in the Spectra of Zinc, Cadmium, and 
Mercury. II. Fkikdkich Paschek (Ann. Physik, 1911, [iv], 35, 
U60 —880. Compare Abstr., 1910, ii, 3).— Quartz lamps worked with a 
large current were used in the production of the spectra of the metals, 
and the influence of a magnetic field on the various lines was investigated 
in order to throw light on the constitution of the spectra. For zinc 
and cadmium the data indicate definitely the existence of three systems 
0 f series— simple lines, doublets, and triplets. In the case of both 
metals the triplets appear to be largely combined with the simple lines, 
but the extent of the combination is much greater for cadmium 
than for zinc. Mercury also appears to exhibit the same three 
systems of series, and in this case the combination of triplets with 
simple lines is extremely large. H- D. 


Ultra-violet Radiation from Quartz-mercury Lamps. Victob 
Henki (Compt. 1911, 153, 265-267).-The variation itf the 

intensity of the ultra-violet radiation from a quartz-mercury lamp with 
the strength of the current has been measured by chemical methods. 
The reactions employed for the purpose include decomposition of 
dry hydrogen chloride by the rays, decomposition of hydrogen poroxide 
or of potassium iodide in solution, the appearance of hydrogen ions i in 
a solution of sucrose, the blackening of silver citrate paper, ami the 
sterilising action of the rays on B. coli. In the last two cases 
the radiation increased very rapidly with the current, but the intensity 
of the rays affecting potassium iodide increased more s owly. A 
spectrophotometric comparison showed that the extreme u ra vio e 
radiation increased more rapidly than the total visible radiation from 
the lamp. 

Influence of Different Physical Conditions on *jj“ ' 
violet Radiations from Quartz-mercury. Lamps. , __ 

(Compt. rend., 1911, 153, 426-429. Compare preceding abstract). 
Employing the eilverritrate method mentioned in . i previous i paper 
the intensity of the ultra-violet radiation from a quar .J P 
was measured under different conditions. The ra “ , • 

intense a# the temperature of the lamp tube is highe . g 



is aboQt fourt^JltotgiiBlSn^ji^M wh«, ^ . 
in,wtterw: The tuuslbut llttje eSsgi in diming 

the activity of tie radiation from -it well: eyaeuatei. lamp, * 

ate&jM te B i f :i ^Si^s . W.o. w 

- K : ' *Wf * r ‘" 

■ The Grouping of Photochemical Beaotioiji Fritz Wb qk », 
{Zniteh. win. Photochm., 1911, 10, T-T-lB^-ThA characteristics 0 ( 
photochemical reactions are discussed from the point of view ( ,f ^ 
energy changes which are involved, and a scheme is proposed for tl , 9 
systematic grouping of the different types of change. H. M. D 

Photochemical Studies. II. The Classification of Light 
Reactions. Joh. Plotmikovf (Ztitseh. phynkal. Chtm., 1911/77 
'472—481. Compare this vol., ii, 452).— A classification of chemiaj 
changes influenced by light is representsd in tabular form and 
discussed in detaiL The reactions in question are divided into 
irreversible and reversible changes. There are three main types of 
irreversible change : (1) May be subdivided into (la) simple photo- 
catalytic actions, changes which only take place in light and show „o 
after-effect, and (16) which differs from (la) inasmuch as the change 
proceeds in the absence of light (2) Photochemical catalysis, where 
the reaction does not proceed cither in the presence or absence of 
light, but when a catalyst is added in small concentration, the change 
takes place in presence of light, but ceases when the light is with- 
drawn. (3) Photochemical after-effect differing from (2) inasmuch 
as the reaction, once started by a catalyst in light, proceeds with the 
same velocity in the dark. There are two main types of reversible 
ohange: ( 1 ) in the light a new equilibrium is established; (2) light 
dfaplaces the equilibrium established in the dark. For details and 
examples of the different types of change the original paper must be 
consulted. G. S. 

The Transformation of Energy in Photochemical Reactions 
in Gaaea. Emil Waebueq (Sitzungiber. K. Altai. Wist. Berlin, 1911, 
746 — 754). — The proportion of absorbed radiant energy which is 
converted into chemical energy in the decomposition of ammonia under 
the .influence of ultra-violet light has been determined. If a is the 
thermal and 3 the chemical absorption coefficient, the photochemical 
yield » is given by the ratio > = /3/a +/3. As the final result of a large 
.number of experiments, it is found that the photochemical yield 
lor the action of rays of wave-length X-=0'203gt to 0'214p on ammonia 
fata pressure of 80 — 90 cm*, of mercury is about 2%. There is some 
ISvidenre'ofJifiiiight deorea»; in the yield as the wave-length of 
(the abeorbwNight diminishes! Sinoe, however, the total absorption 
coefficient increases considerably with diminishing wavelength, it 
follows Jmat. the chemical absorption coefficient /3 must also increase 
ajrith diminishing wavelength within the range of raye investigated. 
*Pn/iin fort n ut that the observed small photoobetuical yield does not 
the amount of chemical ..work performed ^by ^the 

irtronv&^exathermic rata^L^Nd- 6H = N s + 3Hj- 
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J£qpite independent of the light action, but ’ 
ity:' results in. a diminution of the measured ! 
>■ : H.M.D. 


of Photochemical Action in Ultra-violet 
Light, by means of Sensitive Films. Carl Schau, (Zeitsch. wits. 
photoci*to>r $H>- Compare Abstr., 1908, ii, 139 ; 1909, 

ii, 3 S 9 *-^|fewrj249). — The nature of the photochemical change 
which giseSJtise to the coloration of papers impregnated with solutions 
0 f diamines under the influence of ultra-violet light ie discussed. 
Measurements have been made which show that the colour change of 
K-nhanylenediamioe nitrate and of tetrabromoethano, when subjected 
for a given period, to the action of ultra-violet rays, is proportional to 
the lighyntensity. A spectroscopic comparison of the active rays in 
the use Tlf -these and other photo sensitive substances has also been 
carried out. H. M. D. 

Photolysis of Alcohols, Acid Anhydrides, Ethers, and 
Bstera by Ultra-violet Light. Daniel Berthelot and Berry 
(Iai DEO liON (Compt. rend., 1911, 153, 383 — 386. Compare Abstr., 
1910, ii, 814 ; this vol., ii, 86).— A continuation of the previous 
communication, giving the relative volumes of the gaseous products 
from a number of substances, principally esters, exposed to light from 
a quartz mercury lamp. The gases from alcohol contain 70% of 
hydrogen by volume ; acetaldehyde was detected amongst the products, 
and formaldehyde recognised in methyl alcohol exposed to the light. 
Ether gives 14-6 volumes of carbon monoxide and 85‘6 volumes of a 
mixture of hydrogen, methane, and ethane, the latter predominating. 
Aceticanhydride gives the same gases and also carbon dioxide. Carbon 
monoxide is the chief product from aliphatic esters. Benzyl formate 
gives carbon monoxide and dioxide, but ethyl benzoate and salicylate 
remain unaltered after eight hours’ exposure undor diminished 

W. 0. w. 

pressure. 

Oxidising Action of Dilute Nitric Acid in Sunlight. Annum 
Beneath (7>. Chm., 1911, H, 84, 324 - 328 ).-Solutions of acetic, 
aminoacetic, propionic, butyric, isobutyric, malomc, suocinir, au 
pyrotartaric acids in 2iV-nitric acid, containing feme nitrate, acquire 
a cherry-red colour on exposure to light and continuously evo vo a gas, 

consisting mainly of nitrous oxide together with some ear n ioxi . 

All the acids yield formaldehyde, which is accompanied, in the case of 
propionic acid and probably also succinic acid, by ace a e y » 
latter being produced by the loss of carbon dioxide from the inter- 
mediately formed pyruvic acid. woButyric acid yields tejj . 
is furthur oxidised to formaldehyde and acetic acid. With butyric 
and pyrotartaric acids, the formaldehyde is accompam y 
.M.raJXhioh however, could not be isolated. All the acids 
, wnwn, nowever, c M hvdroeen cyanide 


investigate^ ^o .id, yield hydrogen cyanide 

the formation of. h^Tthe “te^tote 
actiort ol_aft(}Ssi«iS ijfcorganic substances is due t 



licheme; 

%RfOOMe+HNO s 




, .... ,, E’COjS.+ OH^N’OH — > HjO+HQg 

flat since the oxime may alto undergo dhtompostipn by ' 


jfiito hydroxylamirie and formaldehyde, the' latter substance my hi 
'expected as > product of all photochemical oxidations, resulting • 
“the formation of hydrogen cyanide. This view is supported, not on!” 
by the experiments described -above, but also by the Birr-'- ‘ 


formation of hydrogen cyanide and formaldehyde by the action 
nitric acid on ketones and ketonic acids containing the 
R’COMe. Acetone, methyl alkyl ketones, lsevulic and pyruvic acids" 
together with all substances (such as isopropyl alcohol, citric add, and 
lactic acid) which may be oxidised to acetone, lsevulic acid, or pyruvj t 
add, yield both hydrogen cyanide and formaldehyde when oxidised bv 
nitric acid. * 1 


The red colour observed during oxidations in the presence of ferric 
nitrate is considered by the author to be due to the formation of 
hydroxamio acids (compare Baudisch, this vol., ii, 523). 

These resalts confirm the conclusion of Baudisoh that the assimila- 
tion of nitrogen in plants is a photochemical process. p. g 


^Effect of Light on Insulation by Sulphur. F. W. Baths (U 
Radium , 1911, 8, 312—313). — The mean leak of a leaf insul&tod by 
sulphur was found to be greater during the day than during the 
night. Strong sunlight much increased the leak, and this increase 
waB reduced by interposing blue or red glass screens. In total dark- 
ness the leak during the day was reduced to practically the same value 
as at night. The increase is not due to increased ionisation of the air, 
nor to a photo-electric effect on the sulphur similar to that of ultra- 
violet light on zinc. The leak is the same whether the charge is 
positive or negative. By surrounding the sulphur, exposed to light, 
with a guard-ring, the leaf when charged oppositely to the guard-ring 
lost its charge and took an opposite charge. When the charges were 
similar in sign, they tended to become the same in magnitude in the 
light. In the dark the leaf lost its charge by ionisation of the air 
only, independently of the sign and amount of the charge on the 
guard-ring. The conductivity of the sulphur is thus increased by 
light. Ebonite shows a slight effect of the same kind, but amber is 
not influenced by light. F. S. 


The Number of Eleotrons Concerned in Metallic Con- 
duction. J. W. Nicholson [Phil. Mag., 191 1, [vi], 21, 245—266).— 
The view that the velocities of the effective electrons are distributed 
in accordance with Maxwell’s law is shown to be in satisfactory agree- 
ment with Drude’s experimental determinations of the optical 
constants of the metals, This assumption leads to values for the 
number of effective electrons in the atom, which are all very close to 
integers or half-integers, except in the case of cadmium. For nickel, 
cobalt, silver, copper, gold, magnesium, platinum, lead, tin, rioc, ami 
'aluminium the differences are all within the experimental limit of 




accuracy. The integers vary from two (nickel) tp six 


H. M. 1). 
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JP WjM**- n. Mai Reingahuh (PhytOd. 

faith* Compare this voL, ii, 788).-Furtber 

arguments jffe.'advanced in support of the author’s view that the 
otaerved Mgi't^®® 11 ?! , wit ' 1 wMeh heavy i«M move through gases of 
low density-under the influence of an electric field, is in accordance 
with the requirements of theory. The calculated velocities of heavy 
i 009 . are approximately equal to the velocity of the ions of the 
jurroundigi gM. H. M. D. 


Certain Ionisation Effects Observed in Gases in Presence of 
Non-radioactive Substances. Activity and Luminescence of 
Quinine Sulphate. Maurice de Broglie and L. Bkizard (U 
Radium, 1911* G, 273 — 279. Compare this vol., ii, 174). — Experi- 
ments have been made to determine whether the scintillation 
exhibited by quinine and cinchonine sulphates when exposed to the air 
after being heated at 120° is connected with the ionisation of the 
surrounding gas.’ 

It is found that those factors which increase the intensity or 
prokmg the period of luminescence have a similar influence on the 
ionisation of the eurrounding gas. The suggestion is made that both 
phenomena are connected with the triboluminescence of the crystals, 
and experiments are described in support of this viow. In particular, 
the triboluminascent effect which is observed when crystals of either 
salt are rapidly cooled in liquid air is found to be accompanied by 
ionisation. 

From observations of the action of luminescent quinine sulphate on 
photographic plates under different conditions, the authors draw tho 
conclusion that the ionisation cannot be duo to the emission of ultra- 
violet rays of the type which have been shown to have ionising 
properties. The photographic effects appear to be produced equally 
well through thin plates of glass and fluorite as through a thin layer 
of air. On thejother hand, fluorite appears to prevent tho ionisation 
of air on the further side of the plate. In explanation of the various 
facts, it is suggested that the conductivity of the gaseous medium in 
the vicinity of the luminescent crystals is due to miuuto electrical 
discharges which accompany the rupture of the crystals during the 
process of hydration (or dehydration). Those factors which would bo 
expected to favour this discharge phenomenon are found by experiment 
to result in increased luminescence and increased ionisation. 

H. M. D. 

The Ionisation of Liquid Hydrocarbons. Tcheslas 
Bialobjesm ( U Radium, 1911, 8, 293-299. Compare Jaffe, Abstr., 
1909, ii, 208; 1910, ii, 481).— The conducting properties of various 
fractions of American petroleum, when subjected to the influence o 
the jg- and y-rays of radium, have been investigated. The boi ng 
points of the separate fractions, which were subjected to “ 
imrifieatibn, were 47-52”, 52-58”, 58-70”, 75-82”, 82-90 
90—105”, .150—200°, and 200—250”, The apparatus 
consisted of a condenser, the distance between the plates o w ic 
could be varied and accurately adjusted. Penetrating rays rom 



_j»«MBd,thl»i^t tbe'upper plate, .j^ofc-wap. ^eoiWexion 

with 4 

g^wy^|be. : 50 t«iti 4 of which «sou!d,b^pfi^|^i|44-to : 864 volts * 
E-Pata. are recorded which : current with 

vtbe applied potential difference for each hydrocarbon fraction 
Kthe -condenser plates at a. distance of 2 and-8,nan. For three 
‘ fractions, experiments of the . lame kind were also rlnade ®th a 1^ 
/active radium preparation. In a third series of measurements tl» 


. three fractions 52 — 68®, 82 — 90°, and 200 — 250°, as well as 


'asslij, - 


. wen; investigated with the condenser plates at a distance of o-j’ 
p, 2, and 4 mm. ? . ') 

| From these data it appears that for small potential differences, the 
current diminishes rapidly as the boiling point pf the hydrocarbon' 
fraction rises, but that the current differences are relatively y 6r , 
i; much smaller when a stroug electrical field is applied. At the - 
highest potential differences the current approximates to a condition 
Sof saturation when the plates are close together, whereas at low a 
; potentials the observed currents are not very different from those 
‘required by Ohm’s law. With a less aotive radium preparation, 
evidence of saturation is obtained at smaller potential differences. 

| From the data of the last-mentioned series the author calculate 
•'...the sum of the mobilities of the ions in eras, per second for a potential 
difference of one volt per cm. ; these are respectively : fraction 52—58°, 
SfHxlO* i * * 4 * * ; 82— 90°, 3'7xl0~‘; 200—250°, 1-5 xlO* 4 ; vatelin, 

: 6-94 >; 10~ 7 . From these numbers it is evident that the mobility 
decreases very quickly as the boiling point rises, the decrease being 
more rapid than the increase in the viscosity. 

As observed by Jaffb in the case of hexane, the current through 
the various hydrocarbon fractions exhibits a certain amount of 
unipolarity, and this is attributed to the presence of a certain 
proportion of ions of much smaller mobility than those which are 
mainly responsible for the conduction of the current. H. M, D. 

i A New Radiant Emission from the Spark. Walteb Steubim 
‘ (Pkytikal. ZnUch., 1911, 12, 626— 630).— The rays emitted by/ 

^condenser spark passing between aluminium electrodes, which have 

I been been described by Wood (Abstr., 1910, ii, 915) as a new form ol 

if radiant emission, have been examined by the author, whose apparatni 
. was closely similar to that employed by Wood. The experiments 
‘ described indicate that the so-called new emission consists of ray* 
from the spark, discharge which have been scattered by the particles 
of metal in the vapour given off from the electrodes. These rays are 
I independent of the nature of the gas in which the spark discharge 

-/takes place, and the emission is no longer observed if the spreading 

'.of thejjhetal vapour is prevented by a rapid current of gas. If wider 
/ these conditions a hermetically-sealed tube containing vapour of the 
’metal , is brought into the neighbourhood of the discharge, 
remission effect is again observed. Resolution of the emission showi 

|pie absenee pf any bands, and the spectrum appears to 



HCAL .ohzmibtbt; 
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pSW Energy of Homogeneous RfintgeifS 
gy of Corpuscular Radiation. Chaklhs A.!; 
1, Mi 21, 447 — 458). — The results obtained^ 
in A previ O’USjt An^.hhtigatioil (Abstr,, 1910, ii, 251) have been further.!; 
analysed. ; 3ffie author now arrives at the conclusion, that not only is 
connexion between the emission of corpuscular.' 
radiation «id the production of homogeneous Rontgen radiation, but 
that there,' i* strong evidence that, whenever the characteristic 
secondary radiation is excited, there is always produced a strictly 
proporticmaf^mount of corpuscular radiation. H. M. D. 

The Spectra of the Fluorescent Rontgen Radiatione. 
ChablBS G. Babels (Phil. Mag., 1911, [vi], 21, 396—412. Compare 
Abstr., 1809, ii, 457.; 1910, ii, 8).— A summary is given of the 
results which have, been obtained in previous papers relative to the 
properties of thrfcharacteriBtic secondary or fluorescent rays which are 
emitted by metals under the influence of a primary X-ray beam. 
The fluorescent radiations which hare been examined up to now fall 
into trfo distinct series, and it is probable that these include all 
fluorescent radiations which are actually emitted. Each element has 
ite own characteristic fluorescent ray spectrum, which may be 
conveniently represented like an ordinary light spectrum, except that 
it is necessary to define the radiations by their absorption in some 
etandard substance. The lines corresponding with the two series of 
rays move towards the penetrating end of the spectrum as the atomic 
weight of the emitting element increases. H. M. D. 

DiBBymmetry of Positive and Negative Ions Relatively to 
the Condensation of Water Vapour. E. Bessos (Compt. rend., 
1U1, 153, 260 — 253). — Langevin’s modification of C. T. R. Wilson’s 
ciohd chamber has been adapted to enable instantaneous micro- 
photographs of the clouds produced to be obtained. An image of the 
positive crater of a powerful arc is formed in the chamber, and the 
cloud is viewed with a low-power microscope, the axis of which makes 
an angle of 40° with the pencil of illumination. Exposures of 
0’02 second are employed, which are not sufficiently short to depict 
the droplets quite motionless. 

The formation of the cloud has been observed in all its details s 
Alternate photographs, using X-ray ionisation, with the positive and 
negative ions respectively predominating, showed always a ® uc 
larger cloud when the negative ions were in excess. ^ 

The Maes of Gaseous Ions. William DiUee (Compt. rend., 
1911, 153,9336— 339)— To obtain evidence on the question ot the 
existence^ positive electrons, the ratios of the mass m to the charge 
e of the ions formed in air by the a-rays of radium have been deter^ 
mined, file emanation from 0-3 gram of radium c on 
enclosed ill* glass bulb of volume less than 0’6 mm. 5 with walls thm 
enough tacallowthe u-reys to escape. This was P^ontode^e 
mica wmddw of an apparatus, which could be exhausted to a very low 

2 cm - aparfc ’ °" 00 



>o a 

combined action of the electric and magnetic. ffeftU, wonld'^J* 
cycloidal paths, and not reach the plates when these paths » e * 
^sufficiently restricted. From to.valuea of ffie electric and 
fielde necessary to prevent the ions reaching the plates, the value 0 f 
s/m could be calculated. The results were in accordance with th 
view that at low pressures the negative ions are entirely composed of 
electrons, and the positive ions of atoms or molecules of the gas. 

No negative ions of molecular magnitude exist at low pressure 
hence none are formed by loss of a positive electron from the uiulecuh’ 
The positive ions in air are all much larger than those in hydrogen 
indicating that in air no positive ions of to order of magnitude of 
the hydrogen positive ion or less are formed. The conclusions «s 
opposed to the hypothesis of the existence of positive electrons. 

F. 8. 



The /3-Bays of the Radium Family. J. Danyss (C'mpt. mi. 
1911, 163, 339— 341).— The emanation, from 0T2 gram of radii® 
chloride condensed in thin-walled Thuringian glass tubes, 5 mm. long, 
0'3 mm. diameter, and 0'04 mm. thickness of wall, was used as the 
source. Becquerel's disposition was employed, whereby the trajectories 
of the several bundles of rays, coiled into circles by a magnetic field, 
were registered on a photographic plate. The results are ascribed to 
the small amount of matter in to neighbourhood of the source, and 
to to suppression of secondary rays which fog to plate uniformly. 
A magnetic spectrum of- seven separate beams of rays, sharply 
separated from one another, was obtained. The approximate values 
of to velocities in terms of that of light, deduced by the Loreoti 
equation from the radii of curvature, are as follows : 

Seam I. II. III. IV. V. VI. VII. ' 

Telocity 0-98 0'95 0 86 0-81 075 0 69 0-63 


Exact determinations, and experiments to determine how the beams 
are distributed among the various members of the family are is 
progress. F. 8. 


Secondary /8-Rays. W. A. Schaposchhikoff (J. Boss. Phi 
,Ckm'. Soc., 1911, 43, Phyt. Part , 187-195. Compare McClelland, 
Abstr., 1908, ii, 650; Bragg and Madsen, ibid., 921 ; Allen, Pkyi. 
Em., 1909, 20, 177 ; 1910, 30, 276).— The author’s experiments show 
that, under the conditions employed, the penetrating power of the 
secondary rays does*not depend oo the magnitude of the angle of 
incidence, provided that the sum of the angles of incidence (a) and 
reflexion (ft) remains constant. 

j The mean values of the ratio P jJ for different angles of incidence, 
' and under to condition a + /5 = constant, are approximately equal to 
that corresponding with equality of a and_ )8, that is, with tlia 
'condition of maximal secondary radiation. 

f' e With increase of to angle of incidences «+/? remaining conston, 
to penetrating power of the seoondary rays increases, that is, they 
become hard#. *• 
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radiation, while the snm ot a and 
S is «Mg* ; '5¥wa»Uy with change in the angle 

of the condition of maximum radiation, a = /?, it is 

the same a$ for non-equality of these two angles. T. H. P. 

Some, bieinical Effects of the Bays of Radium. S. C. 
Jjisn (Li 1911, 8, 289 292). — The action of the rays of the 

emanation ofradium and of the /3- andy-raysof radium on mixtures 
of hydrogen ami bromine, and on hydrogen bromide gas, is too slow 
to be studied quantitatively. No measurable decomposition was 
observed in iiube filled to two-thirds of an atmosphere with hydrogen 
bromide after thirty-seven days’ exposure to the penetrating rays of 
0-2 gram of radium chloride. Neither is any combination of hydrogen 
and bromine detectable under the same conditions. The emanation of 
radium in equilibrium with 1 mg. of radium produced slight combina- 
tion of the mixture (2 ‘6% after fourteen days), but no decomposition 
of the compound. The rate of combination of the mixture in the 
dark at 303° was not appreciably increased by the presence of radium 
emanation. Anhydrous liquid hydrogen bromide is decomposed to a 
slight extent in the dark in presence of the emanation, about 3*5% of 
the energy of radiation being utilised in the decomposition in one 
experiment. Aqueous solutions of hydrogen bromide and potassium 
iodide are decomposed by the emanation in absence of light and of 
oxygen. F. S. 

The Influence of Acids and Salts on the Amount of 
Radium Emanation Liberated from a Solution of Radium. 
A. S. Eve and Douglas McIntosh (Trans. Roy. Soc. Canada , 1910, 
[iii], 4, III, 67 — 68). — Various barium salts were found to contain 
from 2*84 to 0*11 ( x 10~ 12 ) gram of radium per gram, which must 
be taken accoiint of in the measurement of minute amounts of radium. 
Sulphuric acid, barium chloride and sulphuric acid, and barium 
sulphate, respectively added to a standard solution of radium, reduced 
the emanation liberated on boiling 5, 87 and 73%. The amount of 
radium used was 7*8 x 1(H 0 gram. F. S. 

8- Rays. Nobhan Campbell (Phti. Mag., 1911, [vi], 22, 276—302). 
— The velocity of the 8-rays produced in plates and films of metals by 
the impact of a-rays from polonium has been deduced from their 
behaviour in an electric field. The apparatus consisted of a metal 
plate connected with the electrometer placed opposite a slightly smaller 
hole in a metal box, the hole being covered wj|h a thin metal foil 
capable of allowing a-r&ya to pass through. Behind the foil inside the 
box was a plate coated with polonium. The value of the ionisation 
current wa$ measured when the box was charged to different 
potentials, the plate connected to the electrometer being maintained at 
earth potential by a compensating current, by means, of a potentio- 
meter and high resistance. Certain negative conclusions have been' 
drawn. There appears to be no difference between the speeds of the , 
incident and emergent 8-radiations. The speed of the 8-rays appears 
to be independent of the speed of the a-rays exciting them, and 




life:-' 

jKfficuIt..>Thia,*if oo0rect, i»: Of.tJjf'ufcioib imfbrtAaob’for the tharu™ 
Ifjonjaafcion, (orOieia t ofUnisation imgsa i* presumably eimUttr 1 

tut th, 

lfiuJ61>S||of ‘S-rays depends ofcthe'4S&S«'bf tMr materia], about J! 
^fii|‘idailtted for’eaeh a-pet^ife ’in the’ paste tf'.tjMf metals, 
■Solver, gold.and aluminium, which were employed, Other conduiT' 1 
»» "withdrawn in » subsequently-added not^SIn en appaad* 
■particulars are given of tbe high resistances employed, These > 
jwnstructed of thermometer tube 13 cm. long, held ifi an earth J 
.metal clamp, the electrodes being sealed into bulbs at the end, and are 
Ailed with a mixture of 1 part of alcohol to from 3 to 8 parts of 
xylene, dried by lime. They ranged from 4x10“ to 7x10* 0 j, m ° 
{and did not show any undesirable polarisation effects. p 8 ’ 

it Concentration of the Radioactive Emanation of the 
Oases of Boraoio Suffloni by means of Carbon at a Low 
Temperature. C. Porlxzza and G. Noazr (Atti S. dread. Umi 
•191T; [vj 30, i, 932 — 934). — The authors find that the radioactive 
epanation in the gas from the suffioni of Larderello can he con- 
centrated by passing the gas over charcoal cooled to - 77° with solid 
carbon dioxide and ether. Under theee conditions, all the emanation 
is absorbed, but only a portion of tbe other gases present, so that 
on heating the charcoal the gas ’’evolved is thirty-four times mom 
radioactive than was the gas treated. The gas employed for this 
concentration was previously freed from the carbon dioxide and 
hydrogen sulphide which it contains in large amount (94%). 

?’-v ■ R.V.S. 

x 

f The Solubility of the Emanation of Radium in Organic 
Liquids. Eva Ramstkdt (Xq Radium, 1911, 8, 263— 256).— The 
apparatus used consisted of a closed tube divided into two equal parts 
by a wide tap. One part was filled with the liquid under examination, 


of 0 01 gram 

of 

radium chloride. Equilibrium was 

established 

^ Liquids. 


if 

0\ 

-18’. 

dafa.iU. 

;i * Glycerol 


0-21 

— 

"V — 

— 

Water 



0*62 

[0-39 nt 9°] 

0-031 

■£■„ Aniline 

*“Xf ‘ 

3-80 

4 43 

— 

0-0130 

if-: Alcohol (aba.) 

t-i? 

8*28 

11 -A 

0-0163 

ajs Acetone 


8-30 

7*99 

10-8 

0-0158 

Sr. ■ Ethyl acetate - ,,. 


7 35 

9*41 

ise 

0-0174 



9 *2 
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12*82 ! 

[16-84 at 8^ 
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v Xylene 


12-75 

— 

— 

— 

*--Teln«ne 


13*24 

* 18*4 

27-0 

0-0193 

jf 4 CMorofofcm 


15*08 

20*6 

28*5 

0-0182 

E Ether 



3.0*9 s- 

29*1 

0 0184 

a . Hexane ((6—70°) ... 

16-56 

28 '4 

, 85-2 

. 0-0203 

s’ efe&Hexahe (80‘) ... 

18-04 

— 

.. 

— 


ide“ 


m 

50-3 

0-0210 
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^ flow f™ m one part of the tube to' 

the '."• U P was dosed and the tube left 

five hoar^^wl^e' ^-r&diation of the two parts successively measured 
in a B^K^a^epser. fhe table on p. 842 gives the' result. . 
„ denoteB thiS; Coefficient of solubility at the temperatures given, and 
juJnM ttoTOporrion ate increase of the coefficient by 1° lowering of , 
temperatote ffOni zero. The results fully bear out those of other 
invesfigatoMf itt organic liquids examined, except glycerol, absorbing 
m ore thSfi $i#!V carbon disulphide absorbing six times more than 
aniline and eighty times more than water. The volatile and very 
mobile liquids appear to absorb more than the non-volatile and 
viscous, but there are exceptions. F. S. 

Action of the Radium Emanation on Thorium Salts. 
Ibinbioh Hxsschfis'kki. [Compt. rend., 1911, 163, 255— 257). — ! The 
.xperimento of Ramsay and Usher (Trans., 191)9, 624; Abstr., 1909, 
i, 850) have befln repeated to see if the formation of carbon dioxide 
rom thorium salts under the action of radium emanation was not due 
o organic impurities in the salt. The thorium uitrate employed was 
ipecially purified by Merck to avoid as far as possible these impurities. 
Dhe emanation in equilibrium 4 with 01 gram of radium acting on 
125 grams of the thorium nitrate for twelve days, produced 1 c,c. 

>t carbon dioxide. The solution left without emanation for the same 
lime, or the emanation acting on distilled water, gave only traces 
j[ carbon dioxide. Small quantities of potassium permanganate gave 
more carbon dioxide than the emanation. The impurity present 
is probably a trace of oxalic acid. The formation of carbon dioxide by 
the action of the emanation does not prove the transformation of the 
thormm atom into carbon. F. S. 

Action of Niton (Radium Emanation) on Thorium Salts. 
Sib William Ramsay [Compt. rend., .1911, 153, 373 — 374). — Her- 
schfinkel’s experiment (preceding abstract) only proves that his 
specimen of thorium contains compounds capable of yielding carbon 
dioxide by the action of permanganate. In the author’s first experi- 
ments the thorium nitrate was not exposed to radium emanation, but 
yielded quantities of carbon dioxide proportional to the time of 
accumulation. .To settle the question whether the carbon was derived 
from the transformation of the thorium, a specimen of thorium nitrate 
was prepared by heating to redness, and solution of the product 
in uitric acid. The solution was crystallised many times with pre- 
cautions to exclude dust, and some c.c. of solution from well formed 
crystals of the salt were exposed to the radium emanation from 
0-6 gram of radium bromide, purified by lo D g contact with moist 
potassium hydroxide, which had not come into contact with grease or 
rubber. Oirbon dioxide was always found in the gas. titrates ot 
bismuth, mercury, and Bilver gave no trace of carbon dioxide. ^ 


Mnfaci h&v Weight' of the Thorium Emanation. Mat Sybil 
Ml, 163, 328 330). Using Debiemes 




W CTfiJ wftfisbme ntodifiw 
weight oi the thorium emanation has bteiid 
I’*ffaaQj»;thrtn|li a small hols in a plate. A jpslaratiou of raZ . 
/thorium , is the source of emanation ijshich mffaJM into a vegs ^ 
containing a oylinder, the adtWfy imparted to which 
measure ofctbe emanation presents The activity is measured with t i 
vessel dosed and open through fine holes in at platinum plate to * 
large, 'exhausted receptacle, the time of exposure varying from one ^ 
four days. The experiments are done at a pressurgof a few hundredths 
of a millimetre of mercury. If q and q‘ are the activities with the 
vessel open and closed, y and X the coefficients respectively of effusion 
and decay of- the emanation, q\q - X + y/K The coefficient of effusion 
; of oxygen is determined in the same apparatus, and the molecular weight 
of the emanation obtained from the inverse ratio of the squares of the 
coefficients of effusion. According as 54 and, 53*3 seconds are accepted 
'for the half-period of the thorium emanation, the molecular weight in the 
done day’s experiments is 210 or 203, and in the two days’ experiments 
either 201 or 194. An error of 1% in the activity measurements 
makes a 5% error in the calculated molecular weight, but the experi- 
ments show dearly that the molecular weight win the neighbourhood 
of 200. F. g. 


The Disintegration Products of Uranium. Qxobge N. Asiosorr 
(rh.il. Mag., 1911, [vi], 22, 419— 432).— Uranium nitrate, specially 
'purified from other radio-elements by adding lanthanum or thorium 
and precipitating these with oxalic acid, and in other ways, was 
employed. The uranium-X was separated in two ways, the first by 
, precipitating barium sulphate in the solution, and the second by adding 
. an iron salt and precipitating it by boiling. The first product showed 
a normal decay curve, both when measured bare and when covered 
with sufficient aluminium foil to absorb the soft /3-rays. The second 
product showed a normal decay curve under the latter conditions, but 
a larger proportion of soft /3-rays were initially present which 
decayed with a half-period of 1'5 days. This is attributed to » 
new product, termed uranium- T, which could only be separated in 
very small amount from the uranium, and which gave a very feeble 
a-radiation as well as the soft /3-radiation. Tbe latter ban a coefficient 
of absorption, pi(om.) _1 , about 300, and causes about 25% of the total 
ipnisation. The latter was only about 1/60, 000th of that given by 
the uranium from which it was separated. It cannot be the second 
a-ruy product of uranium on account of tbe large proportion of 
/3-radiation. Thin layers of uranium oxide do not shown any jS-radia 
tion other them that of uraoium-X The /3-ray recovery curve of 
uranium' shows no evidence of the regeneration of uranium-I. In 
.absence of definite evidenoe as to the connexion of uranium-1 
| with uranium, it is suggested that it may be a branch product of 
* i re&him. , In chemical nature the 'product resembles uranium-.!’, nod 
has not l>een separated from it. x F. S. 

Attempts tq, Prepare Metallic RadiiSi. Hmsbich Hrascn- 
milll' Tiiriiriffilii 19H. 8. 299-301), -Tbe attempt to prepare 



iSpiSfito* :^ ND physical chemistry, a Mb* 

metallic flrfjjUO by decomposing the azoimide by heating in a vacuum 
(Ebler, J?24) is not in agreement with the facts found 

by Mme. Ottjje jfihd Debierne that radium is not volatile at 100° in 
ft vacuum, ant Yery readily forms nitride in presence of nitrogen. 
Repetitions of . the experiment gave no metallic sublimate, but a dark 
product and nitrogen. The product probably contains a very little 
a lkaline-earth metal, very impure, and contains nitride. Pure barium 
azoimide, on rapid heating to explosion in a vacuum, gives only 86% 
of its nitrogen as gat On rapid heating to 600° in a vacuum, it melts 
and gives yellow drops, which have an odour of acetylene, and become 
white in the air. Curtius's method of preparing the alkaline-earth 
metals thus gives very impure products. F. S. 

The Properties of Technically Prepared Mesothorium and 
its Evaluation. Otto Hahn (Chem. Znt., 1911, 35, 845—846).— 
An account is given of the well-known chemical and radio-active pro- 
perties of mesothorium (compare this vol., ii, 8; Trans., 1911, 99, 72). 
The monazite sand from which mesothorium is technically prepared 
contains 0*3% U and 4—5% ThO s , and the activity is due, 75% to 
mesothorium and 25% to radium. In this mesothorium the 
maximum activity is reached in 3*2 years, whilst after ten years the 
activity is still somewhat greater than when prepared, and after 
twenty years is about half as great. When purified from inactive 
material the activity is four times greater than that of pure radium 
compounds, the weight of mesothorium present being estimated at 1%, 
the remainder being radium. The strength of the activity is com- 
pared with that of pure radium compounds by means of an air-tight 
electroscope of brass, of wall thickness 1—2 mm., lead plates being 
interposed if necessary, of thickness not greater than 0’5 cm. Under 
these conditions the y-rays are compared, the somewhat greater 
absorbability of the y-rays of mesothorium not affecting the measure- 
ments more fban a few per cent. v F. S. 

The Ratio between Uranium and Radium in the Active 
Minerals. Mile. Ellen Gleditsch (Le Radium, 1911, 8, 256 — 273. 
Compare Abstr., 1909, ii, 533, 714).— A full description is given 
of the methods employed in determining radium and uranium, and the 
subject is discussed from the point of view of all the publications 
made since jfche first results of the author were published. Results are 
given for twenty-onS specimens of minerals, including chalcolite, 
carnotite, gummite, autunite^ pitchblende, samarskite, broeggerite, 
uranothorite, fergusonite, and thorianite. The proportion of radium 
to uranium varies from 1*82 to 3 - 74xl0~ 7 . The minerals with 
highest ratio come from Cornwall (one chalcolite and one pitchblende), 
mext comes a Ceylon thorianite (the only one included), next six 
■minerals from Norway. The variations in the ratio are considered to 
be established, and are ascribed possibly to the existence of inter- 
mediate substances between uranium and radium with period compai a e 
with that of uranium itself, or to the influence of the external con- 
ditions or- of the presence of other active elements on the rate o 

transformation, . * ■ 

vol. c. ii. ^ 
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and Left, Abetr., 1908, ’ii, 401).— The °f Fiuggi dentair..-, oeclmy 

'helium only in very small quantities. The quantity of radiorii p re ,T, 
in a gram of.ihe rock is high/imounting toSxlO" 18 gram 
fquintity of uranium is 0'76 S0“* gram'spei; grain of rook. * 

'R.Y.S. 

Radioaotmty of the 6as Obtained from the Thermal 
SpringB of 8. - Satumino (Benetutti-Sardegna). &mu.1 
,Birnini (Niiavo Cim., 1911, [vi], i,i, 455— 461).— The conductivity 0 f 
? the gaseous mixture increased for about three hours, attaining a 
maximum value nearly r twice the initial activity. The taB|| 
.phenomenon has previously been observed by Rutherford and Soddv 
for radium emanation. The rate of decay of the induced radioactivity 
and other dataS^jrove that the activity of the mixture in this case it 
due to radium emanation. The slight radioactivity of the water 
'■which has also been measured is due to the prei$nce of a little of the 
radioactive gas in solution. * (j, g 

The Amount of Radium and Radium Emanation Present 
in the Water and Oases of the Caledonia Springe, near 
^Ottawa. A.S. Eve (Tram. Roy. 8oc. Canada, 1910, [iii], 4, III, 53 _ 
54). — The amount of radium in the Bpring water varies from 10 to 
18 xlO 12 gram of radium per litre, whilst the amount of radium 
emanation corresponds with between 620 and 210 x 10’ 12 gram ol 
'radium per litre of gas, which is from 4000 to 6000 times the amount 
'present in the atmosphere. The water from Quelle am Schweissergang, 
•Joachimsthal, the most radioactive known, is about 7000 times ss 
'■active as that of the Caledoni^ Springs. F. S. 

9 Thl Radium Contents of Speoimens from a Deep Boring at 
BeachviUe, Ontario. A. S. Eve and Douglas McIntosh (Imi. 
Roy. Soc. Canada, 1910, [iii], 4, III, 69 — 70). — A determination ol 
the amount of radium in Bamples varying from a depth of 30 feet to 
2580, feet showed a fairly uniform distribution of radium, between 0’5 
end 1-42 xl0' IS gram of radium per gram, the mean being 102, 
which is in agreement with the values found for ether materials of the 
earth's crust. The solution obtained by leaching with water the 
.material, after , fusion with alkali carbonate, contained on the 
average onefoorth of the total radium. There was no relation 
between tbeoepth and the amount of radium. R s - 

:: The' Probable Influenoe of the Soil on Local Atmospheric 
Btu&b-aotivity. James Cox Samdusok (dinar. J. Set ., 1911, [iv], 34 
5169—184). — A current of air from a tube buried about 120 » 
pfchfetfc the floor of the physical Laboratory New Haven, USX, 
•WM+drawn thresh the ionisation chamber an electroscope. j-M 
A 4 ^ 


times, 
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and OOPM^^4j^.f^ rea8e rapidly, then more' slowly for three 

hoars, wap for three days, when it attained a 

is to be expected if both radium and 
thorium eq&HaHons are present ip underground air. By variations 
0 f the proportion of the effect due to the thorium and* 

radium emanations separately was found. The effect due to the 
thorium wf« standardised in terms of a known weight, of thorium by 
pacing a^into - the electroscope through sand to which a known 
q uantityf of* fchorit^ in solution had been added. The amounts of 
thorium, in various soils and other materials were estimated by com- 
parison tfro Standard. Since the emanating power of the standard 
is probably a maximum and greater than that of the materials tested, 
the'qn|iyjfti®8 of thorium so found are necessarily a minimum ; thus 
solid monazite and thorianite crystals possessed respectively 420 
and 6100 times Ibsb emanating power per unit of thorium than the 
etand&rd. The^ results were that 1 c.c. of underground air contained 
radinm &manation in equilibrium with 2-4 x 10" 18 gram of radium, 
and that 1 c.c. of the earth emits thorium emanation equivalent to 
that produced by 1*35 x 10"* gram of thorium. The radium value is 
4000 timeB that found by Eve for the atmosphere at Montreal, and 
the thorium value is one-tenth of that found by Joly for the average 
of many common rocks. F. S. 

Electrical Conductivity of Salta and Mixtures of Salts. 
Alfred Bbnrath and J. Wainoff (Zeitacli. phydkal. Chem., 1911, 77, 
257 — 268).—The measurements were carried out as described in a 
previous paper (compare Abstr., 1909, ii, 12). The electrical con- 
ductivities of the binary systems AgCl-KCl, KCl-NaCl, and 
KCl-K 2 CJr0 4 , and of the components were determined at a series 
of temperatures up to the melting points of the individual salts. 

The conductivities of the single salts are represented fairly satis-, 
factorily by the formula log K—a + bt, where K is the specific con- 
ductivity at the temperature t, and a and b are constants. As regards* 
the binary systems, silver and potassium chlorides are not miscible in 
the solid state, and the conductivity of the system is the sum of the 
conductivities of the Components. The chlorides of potassium and 
sodium are miscible in the solid state in all proportions, and the con- 
ductivity of the mixtures is greater than that of the components, the 
isotherm&ls rising fairly rapidly from the points representing the 
conductivities of the salts. Potassium chloride and potassium chromate 
are not miscible in the solid state, except for mixtures contain- 
ing 0 — 4% of the former salt. The curve obtained by plotting the 
conductivities as ordinates against the composition of the mixture 
as abscissae shows a distinct maximum with no definite breaks. The* 
form of conductivity curve to be anticipated for such systems 
discussed/ . ,, 

| At the molting points and other transition points there are sudden, 
|and sometimes very great, alterations in the resistance. At the transl- 
ation point ^the conductivity of the red modification of potassium 
!chromatAi#six times that of the yellow form. '*• 
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'. Merooroua Sulphate "m DepbtoiiSer in Ncthnal Elem.,,*,, 
tSsoBdi ^.thnipt.A&i&h. 4ii-Ju 
Ofimpere Abate., 1904 ii, 5&S ; i%*,-7J«4 30,649;, van Gincek,!' 
ithit, Voh, ii, f79).— A.' theoretical paper .in ..which van Ginnek®'! 
views p n this subject are adversely criticised- -The assumption 
thff mercury ion concentration, diminishes steadily with the progress „[ 
hydrolysis appears to be opposed to the experimental data, jl 
_ author upholds his earlier Views on the subject. G.g, 

| . . ■ ■' > 

Rapjd Formation of LeAd Accumulators with Solutions of 
Sulphuric Acid and Chlorate or Perohlorate. G. Soamc Btt 
(Zatsch. Slektrochm., 1911, 17, 554—569). — The rapid production of 
lead plates carrying an adherent coating of lead peroxide suitable 
for use in an accumulator hy alternate electrolytic oxidation am) 
reduction of the lead in solutions of sulphuric acid containing varying 
quantities of a chlorate or perchlorate is Btudied. The results are 
almost identical with those obtained by Just, Askenasy, and Mitrofanot 
(Abstr., 1910, ii, 96), using an addition of nitric acid in place of the 
chlorate or perchlorate. The perchlorate ie preferable to the other 
substances, because it is not reduced at the cathode. I, g 

,1 The Electromotive Behaviour of Ternary Alloys. The 
Ternary System Zinc Silver-Lead. Robert Krkharn and If. 
HoruEiEK (Monatak., 1911, 32, 597 — 608). — Measurements of the 
B.M.F. of the cell Zn | A/l-ZnSO, | Ag-Zn alloy give results 
in good agreement with those of Herschhowitsch (Abstr., 1896, 
ii, , 583). Similar measurements with ternary alloys of zinc, 
lead, and silver show that when the ratio A g : Zn is from 0:100 
to 30 ; 70, the potential is entirely unaffected by the presence of 
lead. The alloy in which the ratio is 30 : 70 has the same potential 
as lead, and alloys richer io silver generally give the potential of lead, 
except in accidental cases, wheu the particles of lead do not come into 
contact with the solution. The potential when obtained is that of the 
- corresponding silver-zinc alloy. The results show that lead does cot 
form solid solutions with zinc and silver. C. H. D. 

Equilibria stud Potentials at Membranes in the Presenoe of 
, Non-dialysing Electrolytes. Frederick G, Donnan [ZeM 
Mhhrochem., 1911, 17, 672—581). — Two solutions, 1 and 2, separated 
by a membrane are considered. Solution 1 contains a salt, NaR, 
the anioji of which cannot pass through the membrane ; solution 2 
‘ contains a salt, for example, sodium chloride, both the anion and 

» which can pass through it. When equilibrium is reached 
ns and anions will be divided between the two solutions io 
ay that the reversible, isothermal transference of one mot 
id one mol. of 01' from one solution to the other can be effector 
ixpenditnre of work. From this it follows that [Na ]s[CIJs“ 
SI'],, where the bracketed symbols represent equilibrium coown- 
Assuming complete dissociation of both electrolytes and eqns 
volumes uf-thatwo solutions, it follows that z - c* s /(Cj + 2c s ), '•t** 'i 
- ifnd Cja^^^^aF'couceu trations of NaB and NaCl in solutions 




snfcS x ** *®** diminution of concentration of the 

sodium dMjgRM mffnaoB from 2 to 1. From this it is easily 
seen that tbe presence of the salt NaR in sufficient relative concentra- 
tion on 0ne : 4d« of the diaphragm has the effect of making the 
diaphragm almost impermeable for sodium chloride in the direction 
2 to 1, whilst it remains freely permeable in the reverse direction. 

The case of two electrolytes with no common ion (NaR and KOI for 
example); is then treated in exactly the same way. Calling x the 
diminution of concentration of the K' ions, and y that of the 01' ions 
in solution 2, m=(c 1 + c s )c,/(c 1 + 2c a ) and y=. «//(<:,+ 2c,). The effect 
of a relatively large concentration of the salt NaR. is that the greater 
part of the potassium ions in solution 2 diffuses through the membrane 
into solution 1, whilst the chlorine ions remain behind in solution 2. 

When a solution of non-dialysing electrolyte NaR is separated by 
the diaphragm from pure water or a very dilute solution of an alkali, 
it is shown th*t sodium ions will pass from 1 to 2, which is only 
possible if they are accompanied by an equal number of hydroxyl ions 
formed by dissociation of the water. The solution remaining in 1 
is therefore acid and the salt NaR partly decomposed. If the acid 
HR is weak, this membrane hydrolysis may become very large. 

Owing to the differences in the concentrations of the ions in the 
two solutions separated by the membrane, there is a difference of 
electrical potential between them. By means of a reversible, iso- 
thermal cycle of operations, it is shown that the difference of potential 
where X = [Na’yfNa'jj = [C1']j/[C1']j = 

applications which the theory may have in- 
physiology are pointed out. T. E. 


ir, - = ft 77 F logX 

me oh'] s . 

The many importai 


Electrolysis of Solutions of Salts of Patty Acids in the 
Corresponding Anhydrous Acids. Karl Hopfgartner (Afonatsh, 
1911, 32, 523—561). — The electrolyticdecomposition of alkali acetate 
dissolved in glacial acetic acid, of alkali propionate in anhydrous 
propionic acid, and of sodium formate in formic acid has been investi- 
gated, and the influence established of concentration, temperature, and 
current density on the gases liberated. 

Qualitatively the products of electrolysis in the anhydrous acid 
solutions are the same as those given by acidified aqueous solutions 
of the same salts, but quantitatively the proportions are very different. 
An exception is afforded by the formation of carbon monoxide from 
formate, and possibly of butylene from propionate. 

The effect of an increase of temperature, of concentration, or of 
current intensity is also in the same sense as in aqueous solutions, 
but quantitatively it is much less in the case of the anhydrous acid 
solutions. 


Accordingly in both cases the main reactions mast be the same, 
and any formulation of the changes which take place must exclude all 
reactions in which water plays a part. E. h. A. 


Formation of Hydrogen Cyanide in the Electric High 
Tension Aro, A. V: Lipinski {Zeitseh. Elektrochem , ., 1911, 17, 
761 — 764) -^Mixtares of methane, nitrogen, and hydrogen, the composi- 



m,mm °“ rre « •* 

■|kt.3Cfl<.) rolt» l(pd O'OS^ib O'l 3 8 litres of 

(%he ‘mixture for one to three boon between pUtiDum , term ; 'i. ^ 
hydrogen cyanide formed is then ^m»W, . f&ftwe&’deposiid f re0| 
c-jhiShree containing more. tham : 20%oF$Mth»ng. nwh "this mixture 
f. the whole of . the meUM*e cap be converted jnto^gprogen 0 ^, 

.^compare thip.vbl,, h, 79(1). • , . . f I.I 

TjB6 r rof-tfe Magnetio^Field in Determining Constitu. 
sftdon: P X, I?Aui Pascal (Bull. Soe. cAim., 1911, [ivj. 0, 809-813, 
?30ompire thli' vol„ ii, 464).— Although the roles already enwasuy 
e-jn previous papers of this series for the calculation of molecdi, 
? magnetic susceptibilities give results in close agreement with thou 
^determined eiperimentallyrthere are a certain number of apparel 
exceptions in tbe case of tautomeric compounds, some of which hay, 
been dealt with "already (Abstr., 1909, ii, 859). cpoioHex&none has# 
f mol. susceptibility -661 x 10“ 7 ; the bsto-form should have the vain, 
' -631 x 10* 7 , and the enoi-form the value -669xlO" T , whence it 
" appears that the equilibrium mixture at atmospheric temperate# 
^ Contains 78% of the latter form (compare Harding, Haworth, and 
it Perkin, Trane., 1908, 93, 1943). In the methylejre/ohexanones the 
" ■dqihlibrium moves towards the^fafo-form as the methyl group 
^approaches the carbonyl group ; thus the meta-isomeride contains 52% 
j'atoi form, and the ortho-isomeride only 35%. 

Resorcinol and phlorqgjucinol, examined in a solid state, behaveaa 
'.pure phenols in the magnetic field, and quinone as a diketoue, whilst 
"Anitroso phenol and dinitrosoresorcinol behave as quinoneoximiss. 
' The molecular susceptibilities of a number of compounds of thaw 
types are given, with the percentages of end-form in tbe equili- 
brium mixture at the ordinary temperature. T. A. H. 

* Solutions of Balts Heterogeneously Magnetic in a Hetem- 
-.geneone Magnetic Field, C. Statmcu {CompU n mi., 1911, 153, 
547— 549).— A solution of a paramagnetic substance in a glass cell 
was rendered heterogeneous by adding water, so that the solution and 
water were separated by a rone of varying concentration. The cell 
. ifeing illuminated and placed between the poles of an electromagnet, 
Jj <was viewed through a slit placed at the focus of a double convex lens. 
%fOn establishing the magnetic field, layers of different concentratious 
' ware seen tbirrange themselves in a series of concentric equipotcntial 
y .dsurfac e^litc most concentrated round the poles. The phenomenon is 
Jsho wa^j py indistinctly by diamagnetio salts, owing to the small 
'®m«iP|W5brmeabiUty of these substances. "• ”• *• 

• .JHKnoeptioii’ of the Pressure of Expansion. L 
k&Mmptmi., 191-1, 163, 262—364. seCompare Abstr., 1919, 11 
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K43).— A mathematical paper relating to the pressure exaw 
6e constituent of a binary mixture it it remained ro the 
of a perfect gas and in equilibrium .with the fluid solve 

talek jjae wits (Abstr,, 1910, ii, 184) for solntions^of^cMbor 



Atomic Heat, Coefficient of Izput- 
8olid Elements. JBdoa*d.Q*8mbw ; 
(Bur. dffiSBfiHHpM'f’Pll, 13, 491 — 503. Compare Abstr., 1910 
&, •• w * the -theory of solid monatomic dementv 
expansion and the change of compresai-; 
bility .TO®P^#f™re at low temperatures can be expressed in terms? 
of tt^&Sg^^Atomio frequency and its variation with volume or 
[iressnre.* |^& for copper, platinum, and iron are utilised in showing 
the relaWMhijps wB&h are involved. g, H. D. 

MSdult»'-of Elasticity and Thermal Expansion of Metals 
H^SiksuBBscaiiiDT (Ann. Phytik, 1911, [iv], 36, 775-782).— It is 
shown that the relationship between the elastic and thermal properties 
of a large number of metals can be expressed by means of the 
6qnatio6^s°=C , {l/4^) n j -in which E is the elastic modulus, s the 
deosity,<Ij|iie |tomic weight, fi the coefficient of thermal expansion, 
and G and n are constants. H. M. D. 

Thermo-calorimetric Measurements. R. Melleceub (Ann. 
Cfiim. Phy8 1911, [viii], 23, 556—566). — A form of calorimeter, 
indicated by Regnault (Compt. rend,, 1870, 70, 664), has been tried in 
the measurement of the specific heat of liquids. The liquid is con- 
tained in a cylindrical reservoir, surrounded by an annular space 
containing mercury, which serves as thermometric substance. This 
piece of apparatus is suspended centrally in a chamber with blackened 
walls, the chamber being immersed in a bath of constant temperature. 
The temperatures of the liquid under examination and of the outside 
bath having been suitably adjusted, observations of the rate of cooling 
of the liquid are taken. 

From experiments with water, benzene, acetone, acetic acid, and 
carbon disulphide, it is found that results accurate to about 1% can be 
obtained with this apparatus when certain precautions are taken. 
Exhaustion of the chamber in which the cooling liquid is suspended 
makes' the rate of cooling too small for the purpose of ordinary 
laboratory measurements. H. M. D. 

Calculation ‘ of Specific Heats of Simple Solutions. N. P. 
Paschky (J r . Russ. Phya. Chem. Soc 1911, 43, Phys. Party 166—184). , 
— The author first discusses the various formulae which have been 
given for the calculation of specific heats of solutions, and then 
deduces formula in the following manner. < - 

If 3 and s represent respectively the specific heat and density of 
a solution containing X grams of solvent and Y grams of solute per 
c.c., and $ and $ are the specific heats of the solvent and solute 
respectively, the law of mixtures would give :■ 

J§\ js=x<t>+ re . il);. 

allowing for possible variations of $ and 9 with concentration, this 
equation, t^es the form (2) & = X($ - A t ) + Y(0 + A 2 1* 

A necessary condition for the validity of this expression is 

/TC-K JAj-YA^OorAj/A^Y/X , „ 

In order fo allow for possible divergence from this normal case, 
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l %brifitaats and -Ahiay be grater fljwi, «j4tM'{»*;i% 5 (#tiu»tion ftV, 
4»ss than, $ ! Eq8srtim (3) nmybb sorted ih tyvAWart: J ' or 

- - >• - f /•' • [A] aYA^and^-ijra; '** 

‘where a, ip * constant, or , 3 

■ ; • -I. * [B] A; = aA^/’X and — &A t ,)Y. 

Of these, [B] leads to rio net? expression, but application of Hu 
' to equation (2) gives : •'* ■ : : r l ' 

fe: ■ . , Ss=24>-l-Y« + (a-a)IYA 0 •*?. 3. .'. /« 

which ,is thb general form for the calculation of specific heats 0 f 
isolations of non-electrolyte*. 

;S. Similarly, -for eleotrolytes, A[/A s =aiY/6jr, where *-[l+( B _n, 
h;*- being the number of active particles which can be formed by a mole! 
cule of - the electrolyte and a the degree of dissociation, " ’ ' 


of A, - atYA, and A, = i>JA 0 in equation (2) gives : 

V- S« = X* + Y9 - o(» - 1 JoXYA,, + (6 - a)XYA,„ : 

which is the general' form for the calculation of the specific heats 
of electrolytic and all other simple solutions. For solutions of normal' 
electrolytes alone, this expression becomes : 

8j-X5> + Y0-o{»-l)aXYA o . 

Application of these 'expressions to solutions of a number of gaits 
and organic compounds indicates their validity. In general, it is fond 
that the spemfic heat of a substance changes when it is dissolved. 

The method employed for the experimental determination of specific 
heats of solutions is describe^ T. H. P. 


Latent Heat of Fusion and Specific Heat of Fatty Acids. 
.Gustave Massol and A. Faucok (Compt. rend., 1911, 163, 268—210. 
Compare Abstr., 1909, ii, 791).— Formic and acetic acids have gives 
reSriltB analogous to thoBe already described for propionic acid. Laurie 
- aeid was found to have a latent heat of fusion 46 68 Cal., whilst the 
.latent heat of solidification was 37 ’42 Cal. The difference was greater 
for slightly impure acids, and is attributed to the presence of two 
modifications, a crystalline form having discontinuous physical 
properties at the melting point, and an amorphous form showing 
continuous variation in properties in the interval between complete 
solidification and liquefaction. /'■* W, 0. W. 


Comparison of Platinum Thermometers with the Nitrogen-, 
Hydrogen-, and Helium-Therinometer, and the Determine 
tion of Certain Fixed Points between 200° and 450 p . Loewis 
HOLbobk and F. Hssrnso (Ann. Physik, 1911, [ivj 35, 761—774).- 
From a comparison of the records of platinum-resistance thermometer! 
with those of various gas thermometers, three of which contained 
nitrogen, hydrogen, and helium respectively in bulbs of Jem 
glass 69'", and the fourth, nitrogen in a quartz bulb, the authors find 
that the temperatures recorded by tot" resistance thermometers 
200° and 450° are probably correot within 0'1°. For this 
i!, C . 'lender’s formula holds quite satisfactorily, 
onjexlon with this thermometric comparison, the following 
rilswere determined : freeiing points— tin, 231 '83°; cadmium, 
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217-96°; benzo- 

phenone, 'S&Mfo®! sulphur, 444-51°. The boiling-point values in 
particular *#SkS<*£, agreement with those ^recorded by Callendar 
and Griffiths and by Waidner and Burgess. jj M/D 

Experiments with Liquid Helium-#. A Helium Cryostat. 
H- KAJnranilfQH Onnis (Proc. K. Akad . Wetemch. Amsterdam 1911 
14, 204«lt>. Compare this vol., ii, 368, 487, 575, -687).— A 
modified form of hfelium cryostat is described, in which the cryostat f 
chamber is separated from the helium liquefier by a valve, and in 
which the liquid helium is syphoned over from the liquefier through 
a well-cooled syphon tube. H. M. D. 


Thermoelectric Method of Cryoecopy. Henry H. Dixon 
(Proc. Roy. DuM. Soc.. 1911, 13, 49 — 62).— A differential method of 
determining squall .differences in the freezing points of solutions is 
described in detail. Two test-tubes, one containing water, the other 
the solution the freezing point of which is to be determined, are 
placed side by side in a larger test-tube acting as air chamber ; the 
large tube is immersed in a freezing mixture. As thermoelement, 
copper-eureka junctions proved suitable ; they were connected with a 
galvanometer in the usual way, as few contacts as possible being 
used. Corrections were applied for the difference between the 
temperature of the freezing mixture and that of the solution at its 
freezing point. The chief source of eripr in the experiments is the 
occurrence of thermo-^.if.^.’s, owing to differences of temperature at 
the metallic junctions, and to eliminate these as far as possible the 
galvanometer had to be placed in a thermostat. When the water and 
the solution have been cooled just below their freezing points, 
separation of ice is started by adding a minute amount of ice, and the 
solutions are stirred continuously while readings are being taken. 

G. S. 

Cryoscopy of Certain Mineral Acids and Phenols. Eugene 
Corn kg (Compt. rend., 1911, 153, 341 — 343. Compare Abstr., 1909, 
ii, 972; 1910, ii, 121).— The author continues his studies of the 
curves representing the variations of the lowering of freezing point of 
acids undergoing progressive neutralisation by alkali hydroxides. 

The graphs for chloric acid, perchloric acid, and phenol correspond 
with that of a monobasic acid. That of iodic acid shows a minimum 
corresponding with the normal salt, but is remarkably rectilinear up to 
this point, giving no indication of the existence of an acid having the 
double formula. Selenious, dithionic, and carbonic acids and resorcinol 
behave as dibasic acids ; pyrophosphoric acid as tetrabasic. This 
method may be applied to acids too weak to influence the ordinary 
indicators, but not to such feeble acids as hydrogen, sulphide. 

Boric acid on neutralisation with potassium hydroxide behaves 
as if some molecules of the acid united with molecules of the mono- 
potassium salt, forming condensed salts. It appears to be monobasic, 
and to contain only one boron atom in the molecule. ArsemouB aci 
behaves in the same way. 





TnoustMASa (Bdh See, dim,- Btlg., 1911, 26, 300—326). — i D tt( 
lfi « t pa»-ot the paper 4he author. discusses the various kinds of 
thermometers for uae'en low temperature wdrk,, He makes n » „[ 
.a g)atioum resistance thermometer for standardising hie thermometer, 
91154 with-different liquids, (compare Abstr., 1909, ii, 121), Toluene 
apd amrlene , ape recommended ■ as the beet liquids .with which u, 
.911 thermometer* for each work, provided that they are not subjected 
■to too sapid variations in temperature; ' * 

t ' In (he second part ot the* paper the results are given, to 0-1°, of t h« 
■determinations of the solidification points, of some sixty pure organic 
liquids. From his results with ether the author drawn the conclusion 
that solid qther is dimorphous, the stable form solidifying at - 
and the unstable-form at - 1 23 1 3^. the' latter only being obtainable by 
glow cooling.' W. G. 

" v , 

• iBotherfQB 6f ; Monatomic Substances and of their Binary 
^Mixtures. XI. The Critical Temperature of Neon and the 
Melting Point of Oxygen. H. Kameulikgh Onnes and C. A. 
Cbokkeus (Proe. R. Akad. Wctenick. Amsterdam, 1911, 14, 163—165, 
Compare thisvol., ii, 20^F 467).— A vacuum jacketed cryostat, 
containing liquid oxygen and surrounded by a similar larger vacuum 
'tube containing liquid air, was connected with a vacuum pump of 
largo capacity and the pressure on the oxygen reduced. At a pressure 
of l'mm., solid oxygen began to separate out, and the freezing point 
dhuB.obtained was - 218’4°. This differs considerably from tbs values 
given by Rankine ( -210;4° and - 212’0°), and by Eetreicher (-221"). 

When a- piezometer tube containing neon was introduced into the 
; liquid oxygen cryostat at - 218'4°, the raising of the pressure to sixty 
j atmospheres did not produce any trace of liquid neon. This indicates 
‘that the critical temperature of neon is below - 218°. H. M. D. 

„ "densities of Co-existing Phases (Orthobaric Densities) and 
tjte Diameter for Sulphur Dioxide in the Neighbourhood of 
the Critical Point. Ettoee Caedoso ( Compt . rend., 1911, 1S3, 
257 — 259). — Determinations of the rectilinear diameter were mad*, 
using Natter er tubes in pairs The influence of stirring and of 
(emperatu.-e was studied, and the results will be published later, 
-jpien the liquid phase only was stirred, the diameter was found to im- 
perfectly wetffiitear to within 4° of the critical point, when a distinct 
-•^"^•-^hplieBrad. Extrapolation of. the rectilinear diameter gave 
he eritioajusnsity. ' W. 0- 

,eral Relationship between Heat of Vaporisation, Vap^ r 
irature. Ivae W. C 
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eqo|tio?, formula of van der Waals, and' an 

w nati6n^OTSfeW;l»«niat, the equation ‘ 

H«^og(^) *0 -PMVWJT-I), 

has b«en -'Q Ww,. where A is the molecular heat of :YaptfHsa- 
tion, Solute temperature and pressure 
rflspectiveljr, wiaHhe other symbols “have the usual significations. It 
is shown ^t^is formula is applicable in the neighbourhood of the 
ordinary wiijijg point, and the molecular heat of vaporisation can be. 
obtain^x 9 QJ^h£Cu£ately by it than byany otner formula previously 
put forward. Ab it contains no constants which have to be deter- 
mined empirically, it affords full information as to the deviations from 

G. S. 

Retrogressive Melting-point Lines. II. Andreas Smito { Proc . 
K. Akad, Wetensch. Amsterdam, 1911, 14, 1*70— 177. Compare Abstr., 
1909 , ii, 971).T’Tbeoretica). Reference is made to the relationships 
exhibited by the system sodium sulphate- water. H. M. D. 

Retrogressive Melting-point Lines. III. Andreas Suits and 
J. P. TbkdB (Proc. K. Akad. Wetensch. Amsterdam , 1911, 14, 189 — 192). 
— The influence of pressure on the form of the melting-point lines is 
discussed in reference to the experimental data for the binary system 
ethyl ether-anthraquinone. H. M. D. 

> 

Retrogressive Vapour Lines. I. Andreas Smits (Proc. K.Akad., 
Wetensch. Amsterdam , 1911, 14, 177— 182).— A theoretical paper in, 
which the equations for certain equilibrium curves are deduced, and 
the forms of the curves examined in detail. H. M. D. 


Three Forms of the Equation of Condition and the Internal 
Heat of Vaporisation. Thorkell Thorbelsson ( Physikal . Z titsch., 
1911, 12, 633 — 637). — Three modified forms of the van der Waals* 
equation are analysed and discussed with reference to the calculation 
of the internal heat of vaporisation of liquids and of the critical data. 

H. M. D. 

Latent Heat of Vaporisation of Liquids. William C. MoC. 
Lewis (Phil. Mag., 1911, [vi], 21, 268— 276).— The author deduces , the. 
relationship L = — Tajpfi, in which L is the latent heat of vaporisation 
of a liquid; at temperature T , p its density, a its coefficient of expansion 
with temperature, and /$ its compressibility coefficient at constant 
temperature. For normal liquids, the latent heat values obtained 
from the formula are in approximate agreement with the observed 
values, but large discrepancies are found in the case of liquids which 
are presuQiably associated. 


Heats of Reaction in Non-aqueous Solutions. J. Howard 
Mathews- (/. Atnsr. Chsm. Soc., 1911, 33, 1291—1309). The beato 
neutralisation of 1 mol. of pyridine by 1 mol. of acetic acid has been 
meashroddn a number of different solvents and also in the absence of 
solvent, tbe method of measurement being that employed by Richards 
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■ittfo^thir softMon. iTh® weight efl^i 

Lj[...96<«g I ww) Jfor "all "'the differeB*4 i .. . . , . 

effect#, expiUsed in calories, for the different spwebtswere as follows • 
acetone, 210O ; 6 ; water, lTi8'0 ; beOTfffie, 2168 3 ; carbon tetrachloride 
21t7;5;, nitrobenzene; 2305-4 ; carbon disulphide, 2066-6 ; 6 ty' 
acefa'te,' 2263-4; mathyl^alcohol, 1155-4 ; ethyl alcohol, 1253 - 4 . 
isoamyl alcohol, 1639-6 ; when no' solvent was used the heat eject 
whs 228'6T cals. Only in one case, namely, nitrobenzene, is the heat 
evolved greater thah when no-solvent is present. The value obtained 
with water as’. Solvent is considerably less than the; values for the 
other solvents, . excepting the aloohols, which are "hot comparable 
-because of esterification. In the case of solvents such as carbon 
disulphide, benzene, etc,, where no side reactions are to be espected, 
the values obtained are more nearly oj^the same order as that obtained 
when no solvent-is used. 

In the second series of experiments both the acid and base were 
dissolved in the solvent before neutralisation toot place, the con. 
centration of both the acid and base being the same, namely, 1 me), in 
100 grams of solvent. The following heat effects, in calories, were 
observed: water, 2715-2; acetone, 1794-8; chloroform, 23581; 
carbon tetrachloride, 2210-4 ; benzene, 2274 6 ; ethyl acetate, 2140-2. 
When these figures are corrected for the heat absorbed or evolved in 
the process of solution of the pyridine acetate formed in the reaction, 
they become 786-8, 2125 6, 1152-5, 2317-2, 2481-7, and 23761 
respectively. 

It is obvious that the heat liberated varies greatly from solvent to 
solvent. These considerable differences cannot be explained as being 
due to any electrolytic dissociation of the acetate, neither are they dne 
to differences in the heats of solution of the acetate in the different 
solvents. The chemical nature of the solvents does not seem to give 
any clue as to the magnitude of the heat of neutralisation, or of the 
magnitude or sign of the heat of solution of the resulting acetate. 


Chemical Affinity. V. The Formation of Potassium Lead 
Sulphate. J. N. BrOnsted ( Ztihch . physical. Chm., 1911, 77, 
315 — 330). — The energy relations associated with the formation of the 
doable salt containing lead and potassium sulphates, PbS0,,K,80 4 , 
already described by* previous observers (compare Barre, Abstr., 1909, 
ii, 733; Fox, Trans., 1909, 95, 878) have been measured. At 0°, the 
compound is in equilibrium with a 0*0112 molar solution, at 2*2° with 
a 0-0227 molar solution of potassium sulphate. 

’ ' 1|& affinity, determined by measurements of E.if.F. in the usosl 
wam'amounts to 4240 - 2-9 (t - 22) calories, where ( is the temperatnre, 
imgood agreement with the same magnitude calculated from t e 
Jamlts of cryoacopic measurements, which gave the value 4330 cals. 
at,0°. -From these results the heat of formation of the compo:: , 
calculated by Keeps of the Helmholtz formula, amounts to 5090 css. 
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Viscosity of 

md #-ASoiyph*neiole. * Hans Ijck {ZeiUch; physital. C4om.,i9ii 
77 irn— S589).— "I* fife been siagested by previous observers that the 
hardness TamttaBn ) 

Avbsfcr.;^iO- if, 1039>l8 % id * la 

order to Sod whether mixtures of crystalline Hmds Mhave like mired 
crystals of solidB, the ^thor d^ty a^d viscosity 

of mixtures of p-azotyiplsole^^^typhenetole at 136 , and find* 
that, wher&a the densities follow the mixture role, the viscosity of the 
mixtures Smaller than that calculated according to the mixture rule, 
the viecosity’curve showing a minimum.' ; In this case therefore the 
topected agreement is not observed, since the curve obtained 7 
plotting US' hardness against the ' composition of a binary system 
where the components 'forte mixed crystals usually Jews a maxim*. 


G.S. 

s !The viscosity and Fluidity of EmuMonB, OryutaUino Liquids, 
aid Colloidal Solutions.- Kooxws C. Bisgham and Gsosm 
F White (J. Amtr. CXm. Soc., 1911, 33, 1267— -1275).— From the 
analogy between viscosity and fluidity, and electn^remstanceandcoe- 
duetivity respectively (compare Abstr., 1906, n, 218), thc author, 
deduce that when liquids are thoroughly mixed, their fluidities will be 
Additive ; but if the liquids form an emulsion, a crystalline liquid, or e 
colloidal solution, or if the mixture is for any other reason incomplete, 
the fluidity of the mixture will be less than would he the esse in 

the viscosities of mixtures of phenol and water at various temper 
tures, especially at those in the neighbourhood of the entical solutm 
t*m Derat ure. In all the mixtures the fluidity increases with the 
'temperature very rapidly in the neighbourhood of the 
temperature, asU the various explanations which have teen offered 
explain this areiirflly discussed. 

’ Adsorption tsAperiments. 3. J. Lira* (ZtiUch. Chm. 
ITrJlsXk 1011 aiiL— 5).— The adsorption of potassium diehromate 
'carbamide by ’bcKi charooat, of potassium diehromate and potass* 
chromium .LTi hide powder, and of 

egg-albumin has UOUn investigated. The data show that ™ Fji 
once 4 tl» «H 
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rorcoe, susprptioirof 'potassium dichrdmate ahdf> 
show that the adsorbed quantity ik-nearly" 
■"nrentraiien- of the dqueous solution, so ! that* 


sodiu ^ 
proportK* 

Tbo dichromAti in gelatin ondw %e influence ; 

of fjdwv examined, and nnmbera are recorded which 0 

B how of tSe extent of ' the reduction during a given period 

of illumination with th^concenfcration of the adsorbed salt. ' K ’• 
~ ' ' H. M. T). s 


of the Surface Tension , at the Contact or 
Two liquid!. "(MBe.) L. van dir Noot ( Bull . Acad. roy. Bclg., 
1911, 493— 502).— The method- described in Y previous paper (this 
ii, 701) haeheen applied to the measurement of the tension at the 
contact surf we between two layers of liquid. The apparatus employed 
consists of a series of U-tubes with limbs of unequal diameter ; the 
lower portion of the tube is occupied by the heavier liquid, and 
communication between the two portions of the lighter liquid in the 
two limbs . ifl established by means of a small syphon tube. The 
differences in level of the contact surfaces in (die two limbs are 
measured, and are then reduced to absolute values by a method 
of approximation which is described, From' these values and the 
known diameters of the tubes, the capillary constant (a 2 ) for the liquid- 
liquid contact surface can be calculated. The following values -were 
obtained : water-benzene, 0389 ; water-ethyl ether, 0-0840 ; water- 
carbon disulphide, 0-287 ; water-nitrobenzene, 0 - 220 ! In every case 
the pairs of liquids were mutually saturated before being brought into 
contact From the capillary constants and the densities of the liquid.:-: 
layers, the liquid-liquid surface tension values are calculated to be : 
(rater-benzene, 21-0; water-ethyl ether, 10 0 ; water-carbon disulphide, 
* 18-4 ; waterinitrobenzene, 23-0 H. Mi D. r 


The Vapour Pressure of Hydrates, Determined from their 
Equilibria with Aqueous Alcohol. Harry W . Foote and Samuei 
t. Kciioi.es (/. Amcr. Chem. Soc ., 1911, 33, 1309 1326). Several 
irame of the finely powdered salt were weighed in to a small bottle 
pith a ground-glass stopper. Alcohol was then added from a 
(alibrated pipette, the stopper tightly inserted, and the bottle shaken 
p at thermostat at 26° for at least two dayB. When equilibrium had 
Seen attained, the compositions of the liquid and solid phases w^e 
ietermined. Only those salts were chosen which were practically 

potable fit alcohol. - , . , . , 

To find the pressure of aqueous vapour m equilibrium with a given 
fution of alcohol (the liquid phase as above determined) the relative- 
oportion - of alcohol and water molecules in the vapour was 
itermined by combustion. The vapours from the alcohol at 25 wore 
tried into a combustion furnace by means of asstream of 
t, and. the products of combustion collected, and weigqe ■ & 

us determined the composition of the vapodr, its ? 

light could be calculated and then used in indrag the tota 1 preffiure 
om the total pressure of the mixture, using as d factor the mole- 
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*■&*,?£ .« watSir in its vitoae' tte ‘partial prefcuH of *- 
vspoir for the murture could be baltulatw. ,,, a ’ u l otu 

f, Jfte following vapour pressure*, in'tocTofmeroijry, f 0 , -- 
fj^einsat 25° were obtainod : OuSOiiS— SHjCi. 7*0 ; WBow 

OuSCy— SHjO, 4-7; . 

CaSO^O — IHjO, 0 8 ; N^SO^-IO^O, 18«y K s CO„C-l. 5H „ 
U ; 540,0-01,0, 0-8; ZnSO„,6 — 7H,U, 13-0'; ZoSO?,I-(m o 
ZdSO t ,0^1H. 2 O, 10; MgSO,, 6— 7 tLO, 11-B> MgS0 4 ,5-6lf 6 ' ; 
MgS0,4-5H s 0,8-8 ; MgSO t ,l-4B s O, 4-9 ; MgSO* 0— 1 h!o 1 
BaQI,,l — 2H,0, : 4.'8 ; BaCi,,0-lH,O, * 5 ; ^SKy-mo ,L° ; 
NapIPQ^db— 7H,0, 12-4 ; NajHPty-SHjO, 8 ' 9 . ! ’ 18 V 

Tie ahoffe result* are discussed in connexion with the choice of m|i 
as drying agents for organic liquids, i T S f * 


v Formation of SolMMetalJio Solutions by Diffusion in a 
Solid State. GrosKPPXJlHCiti and D. MK»KOHiiii(/(«t/f. Acavt n- 
1911, [v], 20, i, 927—931. Compare this wo!., ii, 703).— ffh w ’ 
wire consisting of a gold core on which a layer of, copper has bee* 
electrolytiwdly deposited is heated at 800° a solid solution of the two 
metals is completely formed after about one hundred hours The 
alloy produced contained 52'5% of gold. Gold and silver similarly 
treated behave in the same way, the temperature employed be™ 
; 900° and the resulting alloy containing 62 8% of silver. The extent 
of the surface of contact of the two metals influences the velocity 
of 'diffusion very greatly. A wire was prepared which consisted «l 
sixty thin layers alternately of copper and nickel, and it was found 
that complete solution bad occurred after two hours at 1000“. In this 
case the change could be detected, not only electrically, hut also 
by means of the microscope. K. V, S, 


Diffusion Phenomena in [Solutions] of Electrolytes. B. Li.no 
Vaksbtti [Zeituch. Chtm. Ini. Kolloide, 1911,0, 54 — 58). Experi- 

ments are described in which simple diffusion leads to the partial 
separation of the acid and basic constituents of salts. Fresh distilled 
water, to which neutral litmus or pheuolphthalein (faintly reddened) 
is added in small quantity, is placed in a vertical tube (15—40 cm. 
long), and a concentrated solution of some salt is then carefully intro- 
duced through a capillary tube, reaching to the bottom of the diffusion 
tube. After Boke time the colour changes which are observed indicate 
the separation of acid and base by diffusion. Positive results were 
obtained with ferric chloride, copper sulphate silver sulphate, 
potassium chloride, sodium chloride, ammonium chloride, aluminium 
sulphate, and zinc chloride. In each case the changes observed an 
described in detail. Although the presence of an indicator seems 
to modify the results which are obtained in certain cases, blank 
experiments without indicator show that this influence is of secondary 
importance. H. M, D. 

Preponderating Eole of Two Electrostatic Factors in the 
Osmosis of Solutions of Bleotrolytes. Normal Osmotio Move- 
ments. PimbsGibabd (Ccpipt. rmd., 1911 , 163,401— 404).— Certain 



physical chkmistby. i . ;; sat 

e ^ eriM8ntl! op osmosis are explained to? 
iuppoang « ^CT.;ai yotipn of panpBia^dependa, not on relative osmotic 

the waBi of fepiUttfe oom^oring the septum and^OTien^^ of 
*• understood the ; sum of the difference in 

couple, and that', corresponding with the 
phl^^pp^^Bam (Abstr., 1908, ii, 456). Loeb's ezpea- ■ 
mects op M change m, volume of the muscles of frogs when immersed ^ 
in salt solutions are explicable on this theory. Similar anomalies' 
have been w&lised in vitro. Two isotonic* solutions, one containing 
an electrolyte, separated by a membrane, remained in equilibrium 
until the difference in potential was established, when osmosis occurred 
in a direction depending on the sign of the charge on the septum, and 
the orientation of the field \ when these were reversed osmosis proceeded 
in the opposite direction. W. 0. W. 

Proof of the Applicability of Boyle's and Gay-Lussac’s 
Laws to Emulsions. B. Ilyin (J. Russ. Pkys. Chem. Soc., 1911, 43, 
Rhys. Party 134 — 142).— The author has applied the theoretical 
considerations and experimental methods of von Smoluchowski (Ann. 
Rkysik, 1908, [iy], 25, 205) and Svedberg (Abstr., 1910, ii, 773) 
to the examination of emulsions . of gamboge in water of definite' 
concentrations. 

The results show that, within the limits of experimental error, 
variations of concentration in emulsions f61Iow the theoretical laws, 
and that, for the concentrations employed, the ratio, /?//3 0 (compare 
Svedberg, foe, cit.) approximates to unity, or, in other words, the 
motion of any one particle is independent of the motions of the 
remaining particles. T. H. P. 

Certain Objections Recently Raised by A. Colson Against 
the Iodic Theory. Georges Urbain {Bull. Soc. chim., 1911, [iv], 9, 
753—^-758). — The Author criticises the objections to the ionic theory 
which have been made from time to time by Colson on the basis of 
the properties of solutions of the green chromium sulphates 3 (compare 
Abstr., 1908, ii, 45). • H. M. D. ■ 

Properties of Salt Solutions in Relation to the Ionic Theory. 
II. Electrical Transference Numbers. Arthur A. Noyes and 
K. G. Fal« (/. Amer. Chem. Soc., 1911, 33, 1436-1460. Compare 
Abstr., 1910, ii, 929).— In the theoretical part of this paper, the theory 
of transference numbers is fully discussed, taking into account the 
solvation of tbe solute and transport of the solvent from one electrode 
to the other (compare Lewis, Abstr., 1910, ii, 683). A review is then 
given of previous investigations on transference numbers, and the 
results of these investigations are collated. The transference numbers 
obtained by three different methods, namely, the gravimetric, moving- 
boundary, and conductivity methods, are then carefully compared. 
At 18° the values obtained by the first two methods are concordant 
within about 1% for hydrochloric, nitric and sulphuric acids, potassium 
chloride and sulphate, and ammonium chloride, but for other substances 
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obtefned^by tbe conductivity method, at rety ; qaaeentration ag^ 
- -within about lqi with those obtained by the gravimetric method at 
0i]B6 to 0 02-ir The agreement between tfee?two methods f 4 i] s 
^uteid^tffi experimental h«d«t|p tbeipa# bfJ.sMJM*Heht salts. 

In ^laet'McmnC of tbe^aper the change of tee transfereua 
snum&r with the concentration amhjtemperatiire ifl Jfccussed, With 
1 respbwtcWthe latter factor, the igeneral stateme^t duty be made that 
» the transference numb(^ inyari^ly'deerosees . rising temperature 
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f The Iaaws of “ Conoentratefl ’^Solutions. II. The Estima- 
tion ofjrtie Degree of Ionisation Electrolytes in Moderately 
iConceotrated Solutions. Kdwakd W. WashSuks (/. Amer. Clm, 

'•% gaiim h«i-»fire.' A>p»» Abatr^isio, a, io4*j.-k 

•iajpomied %ut t|a|, .in calculating the degree of ionisation of an 
electrolyte by the oonductjjfoy methSfl, the neglect of the viscosity 
effect ynay produce erroca as high ae 7 and 8%, even at euch low con- 
c^itfationa as (HIP, and for Buch simple electrolytes as uni-univalent 

^^m a consJderaHbn of the experiments of Johnston (Abstr., 1909, 
ii, 854) and Qre^'/Trans., 1908, 93, 2049), the author proposes the 
delation A=/fc/'” 1 uS. ajgsisfor applying the viscosity correction it 
callnlating the degree Of ionisation of univalent^ealts, up to a con- 
centrati(jti of one equivalent per litre, at least. IpU the equivalent 
conductivity of an ion ,/ is the fluidity of the solution, fit is a constant 
not far from unity and dependent chiefly on the nature of the ion, end 
A is a constant. This relation gives very good results when applied to 
Qroen's figures, m being given tha,value 0'94. 

( From the above relation it may be deduced that the degree m 
ionisation is givsn by the expression y-A/A # {ij/%) w , and example! 
are given illustrating the results obtained with this equation, and 
methods for determining the fluidity eiponent m are discussed. 

The relatfiip, At— if m leads to the following., expression for the 
•time transference number, n,, of an ion i.ia any solution : • 

*i=sn(i 

if, the transference number at infinite^ution in pure vs , 
Ivliut the relative visooeity of the solution, ‘pd. “a and m are 
"fluidity .exponents for the ion and for the salt respectively, Ysbw 
acatsnia^ Jrom this equation are compared with thw» drtwiwn 
experimentally in the case of p^««iuBi,eodmiD,^ litiuom cbior 

good agreement » the'ease of ptftMttnm chloride; in » 
case. oidiE qthjr two. salts, the change ,p$,ita\|fanBferehce “““ ! 
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and Temperature oithe ElMolytic 
Cond^Mvi^SoiutionB. Fmbdmch Kobbeb IZtU^phJihd. 
Clfifc^BLJOTIIH* 32 )-— T1 » clal “ for priority made by Lfissana 
;thiS ’*>h sN02) is. not valid. ^ G. S 

' ' :1k %' r ' 

aiur Viscosity in Mixed Solvents Cqntainiufej 
Slycerol. J. Silt Ctor and Kirkt C. Jones (Amir. CUfcj., ISttft 
40, -131 — - 197. Compare Jones and Schmidt, Abstr., 1909, $i, 711T— 
l'he molecular conductivities m gfyderol solution of the following salts 
have been measured at dilutions, varying from 10 to 160J) litres, and 
»t temperatures of 25°, 35°, and 46° : potassifim nitrate, chlbride and? 
aiomide, sodium chloride, bromide*' iodide And nitrate, ammonium 
jhloride, bromide and nitrate, barium chloride, hratnide find nitrated 
alciura bromide, strontium bromide and nitrate, and cobalt chlorfife 
ind bromide. At 55°, 65°, and 75°, the molecular ramduotivitjes in 
;Iycerol solution of the following salts were determined : potassium 
ihloride and bromide, sodium bromide and iodide,, ammonium nitrate, 
strontium chloride, barium nitrate, and cobalt chloride and bromiJe. 
Phe molecular conductivities at 25°, 35°, and 45° of potassium 
blonde, sodium nitrate, and ammonium bromide^ aqueous ethyij| 
Icohoiic and methyl-alcoholic solutions containing respectively ^25, 
>0, and 75% of glycerol were also measured, of strontium'|ihloride 
n aquebus solutions containing 25, 50, and 75% of glycerol, and of 
uhmonium bromide in methyl- and ethyl-alcoholic solution. In addi- 
ion to the above, the viscosities and fluidities of the above solutions 
rare determined at the respective temperatures. 

The conclusions drawn from the results obtained are as follows: 
Jlycerol forms mixtures with water, methyl alcohol, and ethyl alcohol, : 
he properties of which are not additive. The curves representing 
luidity and conductivity are very similar to one another over the range 
f temperature from 28° to 75°. Salts which have the highest power of 
olvation show the greatest temperature-coefficients of conductivity, 
■nd these &rp greater in the more dilute solutions. In mixed solvents 
ont&imng jdycerol, with wate^ ethyl and methyl alcohols, the curves 
spresentin^onduativity and : fluidity are strikingly analogous. The 
lolecular conductivities of ternary electrolytes in glycerol at low 
ilutions are usually smaller than those of binary electrolytes under 
he same conditions, while at high dilutions the reverse is generally 
rue. While: the majority of tbe 1 salts studied increase the viscosity, 
f glycerol, dwiaun Balts of rubidium and ammonium lower its viscosity, 
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■i The 'Conductivity and Ionisation of a Penta- and a Hexa 
ionio Salt Astwjb A. Noyss (/. 4^. 

VimL See., 1M1, 30, 1423-1436. Compare Ahatr., 1909, u, 854) -l 
Tho ■ authors give the results of measurements, .at 0°, 25°, and50°uf 
the molecular conductivity (p), yisoosity (q), and density of dilute solo- 
tioos of the tetrasodium and pentasodium ,Al« sd beuzenepehtu- 
carboxylic acid ; also values Of, their mol eoa l p r conductivity (pj 
zero concentration obtained by graphical extrapolation, and value, 
(calculated from these data) of the ratio pq/pe%, whi{h expresses the 
ionisation (y) of the salts, if it be assumed that intermediate ions 
not present. ' 4 V 

The following principles, derived from the study of salts ol smaller 
valence-products, are shown to be applicable to these two suite. 
(1) The exponent » in the function C(1 — y) « Jf(Cy) n , which exprew, 
the change of ionisation with the concentration, has approximately the 
same value (1-50 ±0-05 at concentrations below 0-02S] whatever be 
the number of ions into which the salt dissociates, instead of a value 
equal to this number of ions, as would be required by the law of mm 
action. As with salts of smaller valence products, the value which 
has to be given to 1* ia. smaller at higher concentrations, it being MO 
for the concentration interval 0’01 to (HIP. (2) The ionisation of 
the tetrasodium salt is substantially identical with that of potassium 
ferrocyanide, a salt of the same valence type. (3) The non ionised 
fraction at a given molecular concentration is roughly proportional to 
the produot of the valencies of their ions ; thus in a 005 molecular 
solution the non-ionised fraction is 4 x 13=52% for the tetrasodium 
salt, and 5x12-60% for the pentasodium salt, whilst the average 
values previously obtained are 13-5 for nni-nnivalent, 2x14 for uni 
Divalent, and 3 x 13 for uni-tervalent Balts. (4) Increase in tempera- 
tare causes only a slight decrease in ionisation of these salts. Thus 
the change between O’ and 25° is scarcely appreciable, and that 
between 25° and 50° amounts to l'B— 2% of the ionisation value 
in 0 05 molecular solution. At 25° and 50°, the molecular conductivity 
. of the quinquevalent ion (C„HO, 0 ) T is 15 times that of the quadri- 
valent ion (CnHjOu) 17 , whilst if these ions met with the same fric- 
tional resistance the larger charge on the former ion would ca» 
its. molecular conductivity to be 5’/4 , -l'56 times that of t» 

latter ion. . , 

The conductivity of beruenepentacarboxylic acid itself was raeaaum 
at 25° between the concentrations 0*0006 to 0 - 02 molecular, and > "j 
shown to. be a moderately strong acid w# respect to both 
serwffhydregens. 

[ydrolyais of Iodine and of Bromine. A Correction. 
O. Bbay and E. L. Coksolly (/. Amir. Chm- ^ » ’ 
i— 1487).— In the previous paper (Abstr,, j 

HVit omitted to £ 0 * for the presence of tn-iodide * 
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Jlatiog the concentrations of the iodide and 
gating the -necessary corrections, the values Vf 
fund to bedT+^T-VniAi^T \ n.o ,, 
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• I ’ homogeneous Equilibrium 

in Aqueo^lg^xtition Studied by the Cryoscopic Method. 
Us FsaTOLONOO (Atti B. Acaad. Lined, 1911, [v], 20, i, 812—818).—' 
The author- has carried out a series of cryoscopic determinations with 
solutions of citric acid, of diammonium citrate, and of mixtures of 
these substances with mono-, di-, and ttyealcimn phosphates. Although 
no general contusions are drawp from the result hitherto obtained, 
yet they do notyiald any indication of the formation of complex ions 
from the citric and phosphoric acids, which has been supposed to take 
place by 'Some authors (compare Barille, Abstr., 1908, ii, 496;* 
Quartaroli, this vol., j,’176). The indications are more in accord with 
the occurrence of double decomposition (compare Grupe and TollenW 
Absfcr., 1880, 825 ; Zulkowski and Cedivoda, Abstr., 1903,' ii, 451). * 

R. Y. S. 


The Mechanical Stimulus to Crystallisation. II. S. W. Young 
and R, J. Cross (/. Amer. Chem. Soc 1911, 33, 1375—1388. Compare 
this vol., ii, 261 ).■ — Observations have bpen made of the freezing point 
of water containing quartz particles of different Bizes in suspension' 
and stirred by the passage of hydrogen at a uniform rate. Assuming 
that the effect of foreign particles on the freezing point is entirely a 
kinetic one, and that the stimulus they offer to crystallisation is of 
an entirely mechanical character, certain conclusions were drawn and 
tested by experiment. 

(1) The Effect of the Mass of the Particle.— A. liquid charged’ with 
particles of large mass should permit of less supercooling than the 
same liquid charged with particles of small mass, since the disturbance 
produced by impact of two particles would be proportional to their 
masses. The experiments confirmed this, the masses of the particles 
varying from 0‘000007 mg. to 0*002 mg. 

(2) > The Effect of the Number of Particles— At low concentrations 
the results should be erratic and the amount of supercooling large, 
since the chances of impact between any two particles occurring within 
a given interval of time will be relatively small. As the concentrations 
of the particles increase, the average supercooling should become less, 
and the results more uniform. When a certain concentration is reached, 
further increase over a considerable range should not affect the result. 
The experiments confirmed the above conclusions. 

(3) The Effect of Variations in the Viscosity of the Liquid . — Increase 
in viscosity of the liquid will affect the smaller particles more than 
the larger Ones, so that to reach the constant maximum effect, there 
will be. required a considerably greater number of small particles than 
of large ones. Also, increase in viscosity of the water should protect 
it against the crystallisation stimulus of foreign particles, and this 
effect ehoujd be greater for small particles than large ones. 
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£ Koiioidc, 1191 1, 8, 1 9—20 ).— The ultr£toS#ri)Mb{!ic appearao,* „i 
Wpinnona of flnely^ivideia '<»lod^ su^iK»8 texW&t« is described, 
shod the whitish appearance presented bypartrelea of gold, platinum 
Prussian-blue, and; other saEstaqCea under certain conditions i« 
attributed to the particular size of thepSrtidei Th|s particular riw 
of particle which can thus he identified in a simple optical manner is 
'regarded as a transition' stage between the colloidal and suspensoid,! 
conditions. ~ H. M. D. 

. The Structure of Ultra-microscopic Particles. The Stossm 
and Katscji boon (MuA.'Qjm- Ind- Kolloide, 1911, 8, 49— 53)._ 
Measurements have been made of .the velocity .'Of 'the Brownian 
motion of gold particles of different rise*. The colloidal solutions of 
gold were obtained’in three different ways : (1) by the direct reducing 
action of hydrogen peroxide or hydrasine ; (2) by Zsigmondy’s germioa- 
tion method, or (3) by the aggregation method, according to which 
acid was added to the gold hydrosol obtained by the reducing action ot 
phosphorus. , 

In the case of the small-sized particles of gold obtained by the first 
.‘ method, the Brownian motion is in good agreement with that calculated 
from Einstein’s formula. For the same sized particles obtained by 
either of the other methods, the agreement is not satisfactory. lathe 
pass of larger particles, still greater deviations are found, the extent 
of tire deviation being approximately the same whatever the method 
employed-in the preparation of the hydrosol. 

The observed deviations from the above kinetic equation lead hi 
the conclusion that the larger particles deviate considerably from the 
Spherical form. This deviation may be connected with the aggregation 
Ot a number of smaller units to form the larger sized particles. 

H.M.D. 

Gelatiniflation- and Hydration-Capacity. P. P. von Weuujw 
iZtiUcb, Chan. Ind. KoUoitk, 1911, 8, 26— 29).— The behaviour «f 
.various aqueous salt solutions when rapidly cooled to low tempera 
tores is destmibgdySp contrasted with the solubility of the salts ssd 
tendengjH^m crystalline hydrates. The conditions favour- 
labjeto geh^tJSUpfpii of such solutions are re stated. H. M. D. 

. of Colloidal Systems. D. Adsorption as 

to Chemical .Reaction. ■■ 'Wihum M. Batubb (rna 

,.1911, 84, B, 81—98. Compare Abstr.. 1909, ii, 2”) j 
ojslua eoSeUUuidii^iw.M' fh» jeM of Congi o«n » 

IrtoreetDitated and well-wsihed aluminium 



bine prec.,«Ute is oht&iqetf, which can > 
a ? am suspended in water. This ’colloidal 
dark b|^^^^P ^nta.in9 »lmnimnm Hydroxide, for on gar ming .it 
is : The same change ocegr^ 

• • ¥ is ^PP 080 * that the dark bine 
;~.#S?yRWPn. comjwuntf containing acid and <ba$|; 

"The change in cojour from blpi 
to between the two constituents,; 

’Si»3^^P8^K'^P°P Ild8 are formed when the aluminium 
hx( ^bira™ii^ P^3>y giroomiim, thorium, or ferric hydroxide. 

, WkKKBS!% onzymei&eeem ' ; to ' show that a similar 
adsorption.c^nippund is formed befcwe^ an enzyng and its’ “substrate 
as ^ the particular chemical change brought about by 

the ®^^®qnhBt!OiL In particular, it is found that the influence 
of neutral 'salts on the enzyme adsorption is quite similar to that- 
observed in ca^es of' ordinary - <{ electrical ” adsorption. ; J 

Experih^tttft ; with *: trypsin and invertase are also described, in 
whioh flil^ ; attempt was made to determine the relationship between 
the dOnceijtration of the enzyme, and its activity. Although r the 
connexion. between these cari be expressed by an exponential 
form^J^ it appears that the value of the exponent varies considerably 
according tb circumstances. H. M. D, . 

'■•' r P- ,.*■ , -h 

Properties of Colloidal Systems. III. Osmotic Pressure 
of Meotrolytioally-dissociated Colloids. William M. Bayliss 
( Proc . Roy. Soe. t 1911, B , 84, 229 — 254. Compare Abstr., 1909,?= 
ii, 648).— No hydrolytic dissociation is to be detected in .solutions' 
of Congo-red, but electrolytic dissociation occurs to a large- degree, 
the dye being 80% ionised in a concentration of 500 litres. ?v ThrSi 
value, although large, is less than that of sodium salts of other 
organic acid’s of small molecular weight, probably owing to colloidal, 
aggregation of the solutions of the dye- salt. ■ V y 

The osmotic pressure determined experimentally both by direct 
measurement and by vapour pressure is almost exactly what- it would 
be if no. dissociation existed. It should be, however, from one and. 
a-half to three times this value, according to the concentration, an 
indication of abnormal conditions. The sodium ion is not inactive in 
the production of osmotic pressure, as shown by the agreement of 
; vapour pressure with direct determinations of the osmotic pressure. 

; Moreover, Chicago-blue, which consists of a single, large dot - diffusible 
•anion, likes Congo-red, but with four Na ions instead of two, gives 
double the osmotic pressure of the latter at the same concentration. 

1 The cu#e expressing the ratio of the conductivity of Congo- red 

1 ' O riufciona to their osmotic pressure is convex to the axis expressing 
e oond activity values. The relationship of osmotic pressure and 
alar concentration is expressed by a straight line. * The value of 
e osmotic pressure per unit increase of inductivity rises with 
ccentration/fdrming an S-shaped curve. v f , 

The tKs&h&ty oi aggregated simple ions carrying the sum of the 
arges of , t^eir coinpouents is suggested to explain the experimental 
iulta. 
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g If carbon dioxide'has Scots’ to' the Wrier wit8i|&f the osmometer 
an even approximately constant osmotitf presstfiSi»anot be obtain J 
jin the case of colloidal salts with a diffusible cation. This is j 
to an interchange of hydrogen and sodium iohsi;||([ hence the esc*!! 
of the greater part of the sodium from the interior and precipitate 
of the add salt. jj- . * 11 

Congo-red obeys the gas law so far as the effeot of 
on the osmotic pressure of its solutions is concerned. 

The Colour and Degree of Dispereity of Colloidal Solutions 

Wolvoang Ostwald (KM. Chm. BeHuftt, 1911, 8, 409 485\_! 

Available data showing tbe relationship between the colour of 
colloidal eolations and the size of the colloidal particles have been 
subjected to a detailed examination. The colloidal substances involved 
are gold, silver, platinum, and other metals of the platinum series, 
mercury, copper, selenium, tellurium, the alkali metals, sulphur 
iodine, metallic sulphides and oxides, and organic compounds ’ 

From this comparison it appears that, in general, the absorption 
maximum is displaced in the direction of smaller wave-lengths as the 
degree of dispereity of the colloid wireasee. An apparent exception 
is found in the case of solutions of iodine in different organic solvents, 
but this is attributed to chemical changes in the nature of the dispose 1 
phase resulting from the combination of tbe iodine with the solvent to 
form disperse aggregates, the nature of which is dependent upon the 
nature of the solvent, the concentration, and the temperature. Tine 
colloidal solutions of iodine can only be obtained in presence of a 
protective colloid like starch, and in these circumstances it 
appears that the behaviour of iodine is in accordance with the above 
generalisation. V 

Various matters*which have some bearing on the subject of the 
paper are discussed incidentally, such as tbe colour changes involved 
in the transition from the highly disperse colloidal condition to that 
represented by molecular disperse systems, and the colour changes 
exhibited by rock-salt when its temperature is raised. Experimental 
observations relating to the preparation of violet-blue, blue, green, 
yellowish-brown, and reddish-brown colloidal solutions of sulphur in 
glycerol are also described, and the view is put forward that ultra- 
marin represents a solid solution of colloidal snlphnr. It is also noted 
that tbe behaviour of aulphur is more complex than that of most 
of the other substances examined, in that it appears to give rise to 
two series of .coloured colloidal solutions. In both these series, 
however, the variation of colour with tbe degree of disparity of tbe 
sulphur is in accordance with the above general rule. H. M. D. 

The Byetenx Gam Arabio-Qelatin. F. W. Tbbackx (£<■<•£ 
0, 61—65. Compare this vol, n, Mb 
rate have been made on the coagulation ot 
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gum arabic, and on the pe'ptiktwi^ 
F°wcts. I>*ta are given which show the influent 
of mmgm salts at different concentrations, of the relative^ 

proportions g®*^in and gum arabic, and of the temperature/ W 
is o{ a complex colloidal system of- 

this chai^ta^ of particular interest^ in connexion with the explana- 
tion factors which have an influence on enzyme action^? 

for it is pOftSlble that many enzymes may be regarded as complex^ 
aggregates oom^arable with that investigated by the author. * 

H. M. D. : " 

Indifferent Points. Jououet (Compt. rend. t 1911, 153, 346—349. 
Compare Saurel, Abstr., 1903, ii, 15). — A theoretical discussion. 
Given the pressure, temperature, and concentration of a component 
in one phase only, these are sufficient to define, Dot a single system, 
but a class o£ systems. The indifferent points for such a class are 
shown to form a continuum dependent on a single variable. 

W. 0. Wj 

Polarimetrio Determination of Avidity of Weak Bases in 
N,on-aqueous Solutions. Eberhard Rimbacu and H. Yolk 
{Zeitsch. pkynkai. Chem., 1911, 77, 385 — 410. Compare Skraup, 
Abstr., 1895, ii, 259). — The activity of ammonia and a number of 
optically inactive fatty and aromatic amines has been determined in 
solution in methyl and ethyl alcohols by finding the extent to which 
they displaced cinchonidine from combination as the nitrate. The 
position of equilibrium was determined by polarimetric measurements. 
Corrections were applied for the influence of the free inactive base 
and of the nitrate of the inactive base on the rotation of the cinchoni- 
dine and cinchonidine nitrate respectively. In most of the experi- 
ments the 'ethyl alcohol used as solvent contained 97’5 vol. % 
of alcohol ; the methyl alcohol contained 99 5% by weight of pure 
alcohol. 

From the results the dissociation constants of the bases are calculated, 
and are represented in tabular form ; the relative activities are also 
referred to ammonia as unit. On the whole the relationships between 
the strength of the bases and their constitution are similar to those 
observed in aqueous solution. The activity increases on substituting 
alkyl groups for hydrogen- in ammonia. The strength of the bases 
increases 7 from methylamine to ethylamine, falls to butylamine, 
and then 'increases with increasing complexity of the substituting 
group. In contrast to piperidine, formyl piperidine is a very weak 
base, as in aqueous solution. 

The' most marked difference between the results in aqueous- and 
alcoholic solution is that the activity diminishes regularly when the 
re maining hydrogen atoms in a primary amine %re successively 
displaced by alkyl groups, whereas in aqueous solution dimethyl- 
amine is a stronger baBe than ethylamine or triethylamine. This 
result appeared support the suggestion of Walker (compare Abstr., 
1906, ii, 735) that the abnormal behaviour of the alkylamines in 
aqueous solution is due to differences of hydration, G. S. 



; observe the formation of this .compound is probably due to the 
readiness with which raqtastable conditions make their appf&rance. 
The following significant equilibrium temperatures were determined : 
solid phenol in metastable equilibrium with two liquid phases, 1'70°; 
ioe, solid phenol, and liquid, 1'2° ; ice, solid hydrate, and liquid, 
-TO 0 ; solid hydrate, solid phenol, and liquid, 15-8°; stable equilibrium 
between Solid phenol and two liquid phases, 12 2°. H. M. D. 


The System Acetaldehyde-Ethyl Alcohol. TL L. ds Leedw 
(Zeiltch. phyti&al. Chvm., 19ll, 77, 284 — 314). — The densities, boiling 
, points, heats of reaction, viscosities, refractivities, and melting points 
of mixtures of ethyl alcohol and acetaldehyde in different proportions 
have been measured. The results show that under certain conditions 
.two compounds exist containing 1 mol. of aldehyde to 1 and 2 mols. 
respectively of alcohol. The existence of the first compound is proved 
by the occurrence of distinct maxima in the curves representing the 
variation of the different physical properties with composition; 
the existence of the second compound is shown most definitely by the 
frwanng-pomt curve. " , 

J ifhen acetaldehyde and alcohol aremixed, there is. at first a alight 
cooling effect, and then the temperature gradually rises. It follow 
.that the heat ofmixing is negative, wbereas the heat of reaction 
■lie ooeitive. Thefclatter attains its, maximum value when the 
fttsare mrfecUjit eqniy»lenk^pp(^tKms,.and 10 

®t owyfmswarejaiwmina^^ leisures of 97, 49, 
a, 4he form of the curves 
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freezing-point determination^ flfe^eS 

..... WalOBieteti is 'described. Acetaldehyde mefteS 
fggggjggiwt -U4 > 9 B ... • 

■ nce of anhydrous copper sulphate, the double compouitf! 

fldabyde slowly loses water, acetal being formed. ''.'3 
ifgftr- ’ . Q.Si? 

The Corass^of hh® ; P.T. Lines for Constant Concentration 
in the SytsfewrBther-Anthraquinone. Andekas Suits and J. P. 
TnoB (Ptael s K. Akad. WetmecA. Amsterdam, mi, 14, 183 — 188? 
Cot^are- Abstf/, 1909, ii, 987). — Thftjcbanges which occur in the 
form; (if : the ■ JSressure-temperatnre cu^es as the molar proportion 
of anthraquinone is gradually increased are discussed in detail ; 

H.M.D. ' 

. a, *_ ?■ . 'f-b . ' .■ £■; 

Inflaenoe Substitution in the Components on* the 
Equilibrium <rf Binary Solution s. V. Fluorene , and Poly- 
nitrobenzenes. Robert Kbehann [with Dischendorker, Frankotio, 
Hausbb, HOsel, Schoulz, and Yalenta] '( Monatsh 191 J, 32; 
609-r6l7. Compare Abstr., 1906, ii, 268 ; 1909, ii, 28).— Freezing-; 
point curveA of mixtures of fluorene with nitro-componnds show 
that fluorene does not form compounds with any. of the dinitrobenzenes 
or with 2 : 4-dinitrotoluene or 2 : 4-dinitrophenol. On the other hand, 
trinitrobenzene, trinitrotoluene, and picric acid yield compounds with 
fluorene, giving rise to maxima on the freezing-point curve. Fluorene 
resembles benzene and phenanthrene in this respect, whilst naphthalene 
can also combine with compounds containing two nitro-groups in : an 
ortho-position. C. H. D. 


Homogeneous Allotropy in a Peeudoternary System. The 
Termolecular Pseudoternary System AcetaldehyderParacet- 
aldeliy d e-Met acetaldehyde . Andreas Smits and B. L. de Le^uw 
(Zeittch. physical. Cherny 1911, 77, 269-283).— The equilibrium in. 

the system acetaldehyde-paracetaldehyde-metacetaldehyde has been 

determined. It is shown that although the equilibria in the homo- 
geneous pseudobinary systems aeetaldehyde-metacetaldehydq andi 
paracetaldehyde-metacetaldehyde must be in the region where, 
metacetaldehyde is present in the supersaturated state, at the 
equilibrium point in the pseudoternary system the mixture is not 
supersaturated with regard to metacetaldehyde. Further, the 
pseudoternary equilibrium is a closed one ; in other words, the three 
components are in complete equilibrium with each other. It is shown 
that thes|$ 4 $.um ptions account for all the observed phenomena. For 
example r ^hen a homogeneous mixture at its boiling point, 41 6 , is 
suddenly cooled to 18°, a little metacetaldehyde separates, showing that 
all three forms were present at the higher temperature. From the, 
magnitude of the heats of combustion, the conclusion is drawn that the 
dissociation should be increased by raising the temperature, and this 
is borne ojit )>y the experimental results. 



WBpeed cff Propagation of Chemidal Reactions. W. _ 

( J Bnu Phyi Chrnn. ,, 1911, 43, Phyi Part, 148— 156).—XhI 
jwtbor h^Btndied the rate at which the reaction 
::6ffjC t 0 4 + 2KHn0 4 + 3H,S0 4 - ' iOGOj +K, 80 4 +2Mu80 4 + 8H 0 
is propagated through the liquid when one part at the latter is brousht 
into contact with a solution in which the reaction has already tat 8n 
place, that is, one represented by the right-hand side of the equation 
this acting as a catalyst. The catalytic liquid was poured carefully on 
to the surface of the other Jblution in a teet-tube immersed in a 
thermostat, and the passage ORhe reaction down the tube followed bv 
the decolonisation of the liquid. ' 

' The rate of propagation is accelerated with lapse of time- 
one experiment the vertical distances covered by the reaction in equal 
successive intervals of time being, 0-5, 0'6, 0 76, 1-0, 1'5 M( j 
2-5 mm. 

The rate of propagation of the reaction diminishes markedly with 
increase in the diameter of the tube, for example, from 45 mm. per 
ten minutes in a 3 mm. tube to 1‘6 mm. for a 9'5 mm. tubeand to 
1:4 mm. for a 14 5 or 30 mm. tube. The conclusion is drawn that tbs 
adsorption of the walls of the tubes has a decided influence on the 
propagation. 

Increasing amounts of quinol cause an increase of the rate of 
propagation, represented by a quadratic parabola with the axis of 
velocity of propagation as its axis. The rate of propagation is 
proportional to the concentration of the reacting solution, and is 
increasingly accelerated with rise of temperature; for example, 
0-3 mm. at 16-4°, 0'4 at 17'8°, 0'7 at 20°, 12 at 22°, and 19 at 25°. 

T. H. P. 


Theory of Platinum Catalysis with Reference to the Oxida 
tdon of Hydrogen by Sulphurio Acid. Jarosi.av Milmohp. 
(Zeitoch. phygikai, Ghm., 1911,77, 380 — 384). — The effect of platinum 
in different forms on the rate of oxidation of hydrogen by sulphuric 
acid at 174° has been determined. The measurements were made 
by the method already described (Abstr., 1907, ii, 252). The results 
show that the maximum catalytic effect is obtained when the sulphuric 
acid is saturated (not supersaturated) with a soluble platinum salt, 
probably platinum sulphate. The saturation occurs most readily 
when the platinum is used in the form of platinum-black. The 
reaction is retarded to some extent by arsenious oxide. 0. 8. 

Actidh of Acids on the Catalytic Oxidation of Phenols by 
Perrio Salts. H. Coya and A. S&nhoHAi (Cmpt. rind., 1911> 153, 
282 — 283).— The formation of oomplex ferric compounds referred to 
in iTjwviOtar communication (this" voL, ii, 795) cannot he the only 
cwiM Of thC &tapljng action exerted by organic acids on artificial 
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pe-osydaSS since, [addition of sugara, glycerol, or "acetyl- 

effect on the rate of oxidation of qninolvBy each 
a?steififc£-- ■ W 0'W.^V 


Grading of the Intensity in the Properties of Chemical 
Com^jrads W Additive Products. Basil B. Kvbiloff ( C ' hm * 

* lOCp). A chemical compound is characterised by a large 
num^of properties, which, however, can be referred to comparatively ' 
f«w Jty^efiC -One senes of properties is necessitated by the law of 
constant another by the valency of the elements, a third 

by the law of mass action (for example, constant dissociation pressure, 
definite Bolubility, etc.), and, finally, a fourth by the phase rule. A 
typical chemical compound possesses the properties of all the above 
classes, but . additive products do not necessarily belong to all four 
classes, vy.. » f 

In the lighif of the above principles, the author shows how various 
compounds and additive products can be classified. T. S. P. * 


Ionogenio Atomic Groups and Atoms. Oscar Hinsbbbg 
(J. pr. Chem 1911, [ii], 84, 169 — 193). — This paper contains an 
extension of the views of Yorlander (Abstr., 1899, i, 309, 312; 
ii, 250; 1901, ii, 444; 1902* ii, 250) and Henrich (Abstr., 1899, 
i, 469, 794; 1900, i, 429) on the nature of radicles. In developing 
his ideas, the author was guided by the difference in the activity of 
the extra-nuclear hydrogen atoms of benzaldehyde, benzoic acid, and 
perbenzoic acid. Whilst the hydrogen atom in benzaldehyde is very 
reactive but not ionisable, that of benzoic acid, although very readily 
ionised, shows little chemical activity. In the case of perbenzoic acid, . 
the hydrogen atom is neither reactive nor ionisable. From these 
considerations the conclusion is drawn that the carbonyl group exerts 
a two-fold influence on hydrogen atoms in, the molecule^ firstly, a 
“ reactivating ” influence, as in the case of benzaldehyde, and, secondly, 
an acidifying action, which is restricted to hydrogen atoms in the 
^-position. This double influence is not confined to the carbonyl 
group, but is shared by all unsaturated groups, for example, CKSIO, 
OiPIO, ’CN, *NO. According to the author, the reactivating influence 
is due to intramolecular attractions and repulsions. The acidifying or , 
ionogenic action, on the other hand, is a special characteristic of 
unsaturated groupings, and is confined in all cases to atoms in the 
/3-positiod. Ail unsaturated groups and atoms causing ionisation of 
other atoms or groups in the /^position are termed ionogens of the 
second order ; the strongly negative elements, such as the halogens 
and sulphur, are ionogens of the first order, for these elements bring 
about the ionisation of atoms (hydrogen or metals) only when in 
direct combination with them. 

The author further distinguishes between negative and positive 
ionogenic radicles and atoms ; negative ionogens give rise to acids* 
positive ionogens to bases. 

Chlorine is an ionogen of the first order, and therefore should have 
^o effect on atoms not in direct combination with it. A comparison 
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.iohSpSjiFlvnfeooy already ^present q^p.-gjfpw are termed 
'<* -gybupa, effect aFthe 

la^hnrtWiSwdg an ttSianatitm tfjpgftetaffiteectivity 0 ftb# 
methylene hydrogen «ion|pn ethyls tb^aal^^OHj^COjEt) n 
compered' with tbe methyl hydrogen atona ofreth^aeetate. 

< fEhe basic propertiee of triphmiyrcarbiiKilfp^Wyl'%etone, and ot 
"the iodoso- and iodonihm compounds are referred to the presence of 
the wylpne group, ;CH:0H% which fonctiona as, a positive iohog eD 
of. the second order when attached to a carbon. or iodine atom, 
i d-mocimamie acid, S(CHPh:C-CO,H)*prepared by condensing 
ethyl Hhioacetate with benialdebyde by means of methyl-alcoholic 
sodium methoxide, crystallises in small, colourless needles, m. p. 
228— "230° (dooomp.).. ; F. B. 

‘ 4 ■ ..... ;. ■■ 

Dr. Johnstone Stoney ’s Logarithmic Law of Atomic Weights. 
Loan RavtsiOH (Proc. Boy. Soc., 1911,.d, 85, til— 473).— Extracts 
arfT given from a paper communicated by Dr. Stoney to the Royal 
Society in 1888, and published in part in Pm. Roy. Soc., 1888,44, 115, 
4 By .taking a series of spheres the volumes of which are proportional 
to the atomic weights of the elements, and usiDg the radii of these 
spheres as radii vectors of a polar diagram, a curve is obtained which 
closely resembles the positive branch of the logarithmic spiral of the 
second order corresponding with the equation r «= nlog(yS). The 
author claims that this spiral affords the same information as a 
MendeldefBifeble, add, in addition, furnishes an intelligible represents 
tion of the momic weights. 

The absence of elements on a particular sesqui-radiue is referred to, 
and the vacant plaoes pointed out are now occupied by the smee- 
discovered inert gases. In Lord Rayleigh’s opinion, this anticipation 
goes far to iustifythe high claims made for tbe diagram by the author. 
8 ; H.M.D. 


T^'SigniflcMWp of the Poriodio^baw. Fjsshasdo Sanford 
(j. Aster. Chrnn.Sic^ 1911, 33, U42r-1 353). —Since the disintegration 
products of uranium seem to fall into their proper positions in tbe 
SgfwooH seem to follow that the other elements of 

I mast in the same way be formed by adding alpha particles 
to elements of lower atomic weight. The atomio weights 
elements do not, however, increase by four or multiples 
this diffiedty is Urgely ovSbbme for a considerable part 
, by assuming two parallel lines of development, one lme 
(helium (GH, 0,ar^,0)li4oDef»mlithiiim (B, N.and F). 
ties h#% i| fact^loUg-been stfMated on the bests of .heir 
ncy.tte elements of Sb ttettumieeries having eero valency 
gg^jpg|L£ha dements of the . lithium aeries have oca 



pepiratod 

jf the helinmseries having their lp&tralSee 

S* ttoe, whilst tl» efei#bn& ii 6ll|i| 
r speotYal li^s arranged in pairs. . T^fv 
usses a possible cause of radioactivity, and lift 
ally changing one element into another, based mi 
.J_6lactropoaitive chai'ges on the elements'increas* 
^■particles must decrease, and the heavier elements! 
more and more unstable, since the positive 
of the elements are proportional to the 
atomic weights (Sanford, Phye. Review, 1911,32 

T. S. P. 


A Handy Burette Holder. Normas Roberts and F. A lei 
McDermott (/l 7 Amer. Chem. Soc'., 1911, 33, 1402— 1404).— A piece 
of board) (80.*$ x 2)2 cm.) is bored, a little in front of the middle, 
with a row of holes about 2’5 cm. in diameter and 5 cm. between the 
centres. The holee are then connected with the front of the board by 
slots about 1-7 cm. wide. The bored holes are Bed out so as to bo 
slightly conical, with the base up. Conical corks to fit the holes are 
then -bored, with borers slightly smaller than the burette they are to 
carry, And; Split longitudinally into two equal parts. When the two 
halves of thie oork are placed round a burette and then wedged in one 
of the holee, the burette will be held firmly, but at the same time may 
be easilyplid up and down. A further improvement is to cut a shallow 
groove round the upper end of the cork and place in it' two or three 
light rubber bands, so as to keep the two parts of tho cork in position. 

The perforated board is supported in a bracket, and then forms a 
convenient holder for several burettes. It may also be used as a 
funnel support. T. 8. P.;i 

An Electrically-heated Sealed Tube Furnace. Raymond C. 
Berner {J . Ameer. Chem. Soc., 1911, 33, 1402). — The tubes of an 
ordinary bomb furnace are covered with a layer of thin asbestos paper 
and then wound, each with 55 feet of No. 22 B.S. asbestos-covered 
uichrome resistance wire, the winding being rather closer at each end 
of the tube than in the centre. The spaoe within the box and around 
the tubes is filled with asbestos fibre and magnesium oxide., the 
tubes are then connected with the 110 volt circuit, about two amperes 
flow whet! they are in parallel, and one ampere when in series, the 
temperatures attained being respectively about 240° and 440°. Wheu 
no packing is put in the box, the respective temperatures are about 
150° andwSO 0 . T. S. P. 


Apparatus for Main taming the Level of a Liquid. 

Noqa \C^tn. Zeit., 1911, 36, 997).— The liquid to be evaporated is 
contained' in a large bottle fitted with a two-hole bung, through the 
one hole of which' passes a siphon tube leading to the bottom of tho 
bottle, and through the other hole passes a short right-angled tube. 
The siphon tube is connected, by means of rubber tubing, with a vertical 
tube which opens on to the evaporating dish (or on to a funnel in the 
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of tW'-an»ng«5ttpt; the. level ojjth* liquid in ^ 
eyapprating dish is automatically m»intain«LgOData4i|. T. S. p. 

■ — . - ■ ■ » • ■ ~ . ■■ ' -*■<■ ■ 

Automatic Filtering of Bol&tio&s fey Maintaining a Con- 
stant Level. ’ :tk C. Baiinffl-W’OBfiCHWBtii {Cksm. g^ 
1911, 36, 880). — The principle of the apparatus is as follows; Tluj 
liqyid to be filtered is contained in a large bottle placed on a shelf. 
A siphon tube leads from the bottle and opens on; a filter funnel placed 
in the neck of another large bottle. A stopcock -is inserted in ih e 
siphon tube, and is so regulated tbat the rate of flow of the liquid on 
to the filter funnel equals the rate of filtration. T. 8 . P. 

Improvements in Receivers for Vacuum Distillations 
E. Jobs {Chm. Zeit v 1911, 36, 94$).— To an upright rod inserted in 
a plate base are sohferedisix pairs of thin metal strips which can be 
used to hold receivers of any shape and si». This arrangement 
replaces the ordinary one in rile well-known Bruhl's receiver, where 
all the vessels are of the same site and shape. T. 8 . P. 

Apparatus for Continuous Fractional Distillation. M. M. 
TiCHtfiKSKV (J. Russ. Rhys. Chan. Soo., 1911, 43, 806— 808),— This 
apparatus is ’so constructed that each drop of liquid is virtually 
distilled separately, the thermometer standing automatically at a 
definite temperature during the whole of the distillation. 

The liquid is placed in a separating funnel which stands on a shell, 
and is connected with a tube passing through the stopper in the top 
of the fractionating column. The latter is filled with metallic beads, 
these being also placed in the side-tube which carries the thermometer 
nearly up to the bulb of the latter. The column is fitted to a short- 
necked round-bottomed flask, which together with the burner and the 
lower portion of the column is proteoted from draughts by asbestos. 

When a little of the liquid is boiled in the flask, distillation soon 
,setq in, and the thermometer becomes stationary. Fresh liquid is 
then introduced, drop by drop, into the top of the column. With this 
procedure, the temperature remains surprisingly constant, and there 
is no difficulty in obtaining a fraction for every two degrees. 

Into such a column, made of Bohemian glass, it is safe to drop cold 
liquid if the temperature is not above 130^. For higher temperatures 
the. liquid is not dropped, but is passed down a tube open at the 
■bottom and enclosed in a wider tube sealed at the bottom, and provided 
' with a lateral orifice at some distance from the bottom 5 the liquid 
thus hlcomes warmed before it issues through the orifice into tie 
column, . , . 

By means of this apparatus, a sample of Grbsny light petroleum, 
hi* 1S4-137 0 , WM separated intt» the foUqwing fractions: ( 1 ) liuc-c., 

b.’ pi. 139— Wd°, Df 0T631 1 (?) » en.,.$p.l29— ISO'S”, D 19 « ? M4 - 
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W lWc.4 b.p. 135—136° 
pnti-76Tg; Jftm osaphthene hag b. p. 135-136° and D® 0-7652. ‘ 

T. H. P. ‘ 

A PP ara tu8 with a Div iding 

W »a Earl Wowac M, 1911,35,943)._Ineteadof thl 

two «ep»«M decomposition tubes of an ordinary Hofmann voltameter 
one tabe.fs used with a dividing wall down the centre. At the top of 
the tnbo eaah compartment is provided with a tap, and the bottom of 
the tube below the partition connects with the levelling tube. The 
electrodes placed in each compartment just above the bottom of the 
partition are thus fairly close together, and the electrical resistance 
of tbo apparatus is email. Being very compact it is not easily 
breakable. ~ T. S P 

An Improved Soxhlet Condenser. Osw*u> Sii.kkrrad (Clam. 
Hem, 1911, 104, 54).— In order to do away with tbo cork joint 
between the top of a Soxhlet extractor and the lower end of the 
reflux condenser, the author simply inserts a bulbous Walters 
condenser into the open end of the Soxhlet tube, which is somewhat 
lengthened for the purpose. This, at the same time, does away -with 
the necessity of clamps, etc., for supporting the condenser. 

T. S. P. 

A New Extraction Apparatus. G. A. Qoinckk (Zeitedi. Nahr. 
Genussm., 1911, 22, 171 — 172).— The apparatus consists of a glass 
cylinder, at the bottom of which is placed a flask containing the 
solvent the substance to be extracted is placed in a svphon-vessel 
fitted above the flask and held in position by means of springs which 
press against the sides of the cylinder, and a suitable glass condenser 
fits into the top of the cylinder. The latter is heated by means of a 
water-, oil-, or sand-bath, according to the boiling point of the solvent 
employed. The apparatus is readily taken apart for cleaning, and 
the use of corks or rubber stoppers is rendered unnecessary. 

W. P. S. 


Tyro New Forms of Apparatus for Extraction of Liquids 
with Organic Solvents. F. C. ten Doobkkaat Koolmas {Biochem. 
Ztiiick, 1911, 34, 481 — 484), — Both forms are figured, and both are 
constructed on the principles generally adopted for apparatus of this 
class. The essential modification of one form consists in the 
connexion of the apparatus with an air blast, so that the liquid is 
kept in constant agitation during extraction. In the other form, 
the liquid to be extracted is kept in a long spiral tube, through 
which the bubbles of the solvent pass. S. B. S. 


Inorganic Chemistry. 

Apparatus for the Evolution of Large Quantities of 
Hydrogen Sulphide and Partial Eecovery of the Waste 
Oases from Precipitation Reactions. A. Gwiggsbb ( Chem . Zeit., 
1911, 35, 891).— The apparatus is similar in principle to that described 

VOL, C. ii. 59 
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hhd thereby 
T.S.p/ 


ihlaride previously used as a chlorinating ejfhbtp&dr., 1907, ^ ggov 
producing either the anhydrous chloride, aa in the„oase of thoriutu 
■oxide, or an oxychloride, as in the of tungstic oxide. Thiony. 
chloride is less ad vantageous ifi praot3M3e than ( tEcuXJ r ture Tijeutioi,^: 
mowing to the difficulty in obtaining jtjfree from phosphorus compounds! 

■ ..*-v> v.a,w, 

lie Reduction of Nitroeylaulphurio Aoid by Meroury, 0 . 
Wsmtxsi (ZettoeA cmgttn. Cktm., 1911,34, 1468).— Polemical ageiai 
Divers (this vol., ii, 696). x : • - " o *' • "ii T. S. P. 

’ Apparatus for the Generation of Carbon Dioxide. C. 
Purrhahk and P. VlRBKX (Ckm. Ztii; 1911, 38, 927—928).— 
Hydrochloric aoid contained in a reserVoir of spOcial construction k 
f allowed to run into a bottle filled with aoid, causing the same to enter 
a bottle filled with pieces of marble. The gas evolved first ps®r 
through an empty bottle, where it deposits any foam ; it then passes 
through a tall wash-bottle containing, besides water, a number of 
pieces of marble to absorb any hydrochloric acid fumes. For full 
details, the illustration in the original article should be consulted. 

LdiK. 

Colloidal Sulphur. M. Btrro and J. Mancini (Zeitxck. Ckm 
Ind. Kolioidt, 191 1 , 9, 58—61. Compare Abetr., 1908, ii, 683).— Tbe 
colloidal sulphur obtained by the slow addition of a concentrated 
solution of sodium thiosulphate to cooled concentrated sulphuric acid 
has been subjected to dialysis with the object of determining the 
dependence of tbe stability of the solution on tbe presence of sulphuric 
acedandsodinm sulphate. From measurementsof thequantitiesof sulphur, 
^md, and sodium sulphate present after different periods of dialysis, 
the authors draw the conclusion that the presence of definite amounts 
of electrolyte are oedhsary .for the stability of a colloidal sulphur 
' solution of given cogflftration. _ As the electrolytes are progressively 
' loved by dia&Bi^more and more , sulphur separates from the 
tion in amo«Hius form, *" * ' , , ... 

the coagulation, of colloidal sulphur by different electrolytes 
Sheen examined. Ithi fohnd that. #ht««itim salts ere mnch am 
jidrf than the corresponding sodium salte, ,whilar these Are & Utt 
is effee tiv%thRn magnesium. aaidsiM ealt8.. I : l ; -|-' - . H. M. l). 

Light Reaction of ' Sulphur. ‘ Aibsm Ww» 

; Ciem,pl¥,1K ( 4S*-^ri. Compare Abstr.w, 

' — - ' V’iolubljs'snlphur (8 a) is expo* t*. 
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“*? ' It is now shown that 

tbe . r ^ n SJ Ue °“ “ r f erable light, and a true ‘photo- 
chem.oiJ.«®^nffl is attamed, both in the caseof liqnidand dished 
sulphur. TBS position of equilibrium and the rate of change deride 
on a of factors, such as the temperature, rate of stirring 

of . surface exposed to light, etc., and t*e 
effect of east of^hieso factors is described ir, detail. * 

In ^wif^Uirexperinients, a mercory-vapour lamp was used as the 
sonr ^^K^pSh tl 9 11 - T he principal solvents webe Carbon tetra- 
chloride "ana Mnaene.? The relative proportions of 8* and S were 
determined by evaporating off the solvent in a vacuum, and extracting 
the soluble Da- from the residue; after repeating this process twice 
the clear eolation was evaporated and the S* weighed. In the case of 
I -quid sulphur, the position of equilibrium was determined from the 
reeultg cpfs; ft^ring-point experiments. When liquid or dissolved 
sulphur. » exposed to light, the S„ first separates in the colloidal form, 
and this process has been followed (in the ease of solutions) by means 
of the nltnunicroscope. 

The absorption of light in sulphur solutions and in liquid sulphur 
was measured by means of the spectrophotometer. 

Tile heat of solution in carbon disulphide, measured with the 
ice calorimeter, is for rhombic sulphur, -12 3 cal., and for soluble 
amorphous _ sulphur, -10 cal. per gram. When 1 gram of is 
precipitated from a carbon disulphide solution under the influence of 
light, 16*8 eal. are absorbed ; when carbon tetrachloride and benzene are 
used as solvents, rather less energy is absorbed. For the lost two 
solvents it was found that the energy absorbed in the same interval of 
time is equal to the product of amouut of 8 * precipitated and the 
work done in the transition. Of the energy absorbed, about 0*24% is 
used up in bringing about the transformation. G - . S. 


Relation between the Three Triple Points of Sulphur. 
Hobo Jt. Kruyt (Chmi. WeekUad, 1911, 8, 643 — 648). — No striking 
proof haa. been put forward of van’t Hoff’s expression for the 

relation of the triple points of sulphur + 

■V- ’ i ^ *rh Imon 

which Qrh is the heat of fusion of rhombic sulphur, Q 1Mm that of mono- 
clinic sulphur, Q — >■ the transition heat of the conversion of the 
rhombic into the monoclinic form, and T r k, TWu and T—+ the corre- 
sponding equilibrium temperatures. The author points out that the 
most recent results support van’t Hoff’s views. For Q — + Bronsted 
(Abstr., 1906, ii, 339) obtained the value 3 28; for Q r h Lewis and 
Randall’s %his vol., ii, 371) value recalculated for the corresponding 
tempetntuje .was 15‘4 ; for Qmm the author obtained 12*1 by combining 
the two values, aife for T— + 273 + 95*6 ; for T r h Smith and Holmes 
(Abstr,, 1$03, ii, 284) found 273 + 110-5; and Keicher’s (Diet. 
dmierdani. 1883) old, hitherto unchecked, value for TVum was 
m + 114*5. A. J. W. 

Some Alloys of Metals with Silicon and the Density of 
Alloys. B. Frillky (Be v. de Metallurgy, 1911, 8, 457 — 559). A 

• M—9, 
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larae number o! alloys of different metals with silicon have W 
prepared, and their, densities determined by meanaof a specific gravity 
botSe. By plotting’ the specific. volumes against the percentage 
composition, corves are obtained Bhowiog obtain discontinuities, 
which are rendered more obviouS’ by plotting the molecular volumes. 
The silwidee assumed fsom thesb reeultB to’ exist are much more 
numerous than those indicated by thermal methods. The method is 
also applied to alloys of copper with alominium and with tin, and to 
alloys of cadmium with mercury. f C. H. D. 

The Structure of the Gel of Silioio Acid. The Theory of 
Dehydration. Richard Zsigmondy (Zeitock t moty. Chtm., 1911, 7l, 
356— 377).— The moist silicic acid gel is transparent, as in the dry, 
glissy mass obtained on dehydration, but during the evaporation of 
the water an intermediate stage is passed through, in which the mas* 
is white and opaque. This has been attributed to the porosity of the 
gel, and the diameter of the pores has been calculated to be 1 — 1-5^. 
This is improbable in view of the transparency of the gel, and it 
is now shown by ultramicrosoopioal investigation of a dry 
silicic acid gel saturated with benzene that the true size of the 
particles is very small, and that the observed coarse structure is due 
to the accumulation of liquid in aome parts, separated by air. 

The peculiarities of the curves of dehydration obtained by van 
Bemmelen (Abstr., 1897, ii, 137) may he explained by assuming 
that the vapour pressure of the retained water is diminished by 
the presence of fine capillaries. Assuming the capillary formula 
to hold for such small dimensions, the diameter of the pores ii 
calculated to be S/ipi for a depression of vapour pressure of 6 mm. ' 
The difference between the curves of dehydration and subsequent 
re-hydration may be explained as caused by the liquid failing to wet 
the walls completely in the second case, owing to the presence of 
adsorbed air. The irreversible changes are due to the union of 
particles of silica to form larger particles, probably 

Cr when'silicie acid gel is immersed in a hydrosol of silver, ferric 
hydroxide, benzopurpurine, or carmin, it acts as an ultra-filter, water 
penetrating into the gel, whilst a layer of colloid is formed °» its 
i surface. U “ "• 

" Determination of the Absolute Value of the Viscosity of 
Molten Silicates. Cohsblids Doeitxb and He'Sm (ifmrt*, 
1911, 32, 643 — 663). — The absolute visoosity of molten “hcatas m y 
be measured by the method employed by Arndt (Abstr., 19°7. m 7 ) 
for boritee and phosphates. A platinum sphere, 6 mm. m diamete , 
is pertly balanced, and the time taken by it to faU through a gl v 
“^iTmeasured. ^ mel te*in a crumbM 

dt’s mass, has been used for the preliminary experiment 
? gravity of the molten mass, which must be knows, » 

- sighing the platinum sphere when immer ed, 
jjhod, using meionite, quartz, and anorthite. P 

4ed as a standard substance for calibrating the 
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diopside, in C.G.S. units, is 
ipidly with use of temperature, 
C. H. D. 

of Cement. Paul Rohland 
21 — -22). — Keieermann'a state- 
mept (compare Abstr., 1910, ii, 848) that the author regards the 
hardening of cement as due to the combination of silicic acid with free 
lime is refuted. In the author’s opinion the hardening consist* jn 
the formation of solid solutions or adsorption compounds. A micro- 
photograph by Ambroan; showing the appearance of cement during 
the hardening proces#, is given a* evidence in support of the 
colloido-chemical theory of the process. H. M. D. 

The Meliang of Carbon. 0. ,P. Watts and C. E. Mendenhall 
(Ann. I’hysti, 1911, [iv], 35, 783 — 789). — The deformation of carbon 
rods at very high temperatures has been examined in continuation of 
experiments of La Rosa (Abstr., 1909, ii, 399, and Ann. Physik, 1911, 
[iv], 34, 95), Comparative observations with samples of American 
and German carbon rods and of Acheson graphite showed that the 
lowest temperatures at which deformation took place wore respectively 
1800°, 1900°, and 2150°. The mechanical properties and the effect of 
applied stress on the heated rods as well as the appearance of tdowly 
and rapidly heated rods in cross section after cooling are described in 
some detail. From the experiments, the authors draw the conclusion 
that the observed deformation is due to gradually increasing plasticity 
of the carbon, and not to the commencement of melting. Tbo changes 
in the structural appearance are attributed to volatilisation and 
subsequent condensation. H. II, D, 

Catalytic Preparation of Ammonia from Compounds Con- 
taining Nitrogen and Carbon. K. Schbeibeb [Chcin. Zeit., 1911,35, 
943). — When carbon or carbohydrate compounds containing nitrogen 
are heated at 360° with hydrated iron oxide, the nitrogen is trans- 
formed into ammonia and carbon dioxide is formed. Experiments in 
which pyridinesulphonic acid, albumin, potassium ferrocyanido, or 
Prussian-blue were heated at 350° with excess of an ore containing 
32-95% Fe s O„ 22'07% FeO, and 10‘83% H s O showed that 47—73-7% 
of the total nitrogen was converted into ammonia. When gas from 
coke ovens and containing 40*4 grams of hydrogen cyanide per 100. 
cubic metres was led over the iron oxide heated at 350°, 32*7 47*6 
grams of ammonia per 100 cubic metres were obtained. T. S. P. 

The Ratio of the Molecular Weights of Potassium 
Chlorate and Potassium Chloride. Arthur Stahleb and 
Fbisdbich Meyee (Zritscl i, a norg. Chtm., 1911, 71, 378—402). 
Potassium chlorate cannot be fused or dried at 350° without slight 
decomposition. The salt is repeatedly recrystallised, dried at 100 , 
and weighed. It is then fused in a quartz vessel, and the water 
evolved is collected and weighed, the weight of the dry potassium 
chlorate being thus calculated. The salt is then covered with water, 
and decomposed by means of purified hydrogen chloride at 0 , quar 
vessels being used. The mixture of chlorine and chlonne oxides 


apparatus.:’ /The absolute viscosity of 
ftHmd to lie 106 at 1280°, diminishing rt 
and at 1300°. 

The Hydration and Hardening 
(Zeitich. Ghan. Ind„ KoUoide, 1911, 8, i 




watery 


evaporation in , 


■71: , in a 

cluonaa ib then heated 
“ atmosphere of pure 


.^,,„fora-. 

to 300 — 300°, and -j_ v „ 

lutedgensndisooledina^r^ . 

iW contest* of the condensing vesselsare diesolved in water a„<i 
slowly *v»por*ted in a quarts hstin.--' A> minute residue, consi s tin e 
chiefly, of potassium perchlorate, is obtained. ,, If i* evaporated witt 
pure perchlorio acid and weighed. The final jtemilte give, as a mean 
of five determinations, the ratio KCIO, ; KCU(g8d3819. For 0=16 
and K tOl-l'lOZMJ, this giw K* 3 9 097#p04 and 

Ci-36;*68±0-000d, f C. H. D. 

Deformation in MimeSfi OryBtadfc ifam; Fisohsk 
JfOi,, 1911, BtU-Bd., 32, 1^*8).— Crystallographic descriptions are 
given. of the following salts: -ammonium sulphate, potaBsinm sulphate, 
triammonium hydrogen sulphate [(NH 4 )gH(i> 0 ,)j), ^ tripotassinrn 
hydrogen sulphate [K,H(S0 4 ) s ], and potassium chlorate. A detailed 
study was made of the twin lamination produced by pressure or by 
changes of temperature. As indicated by changes in the optical 
properties with increasing temperature, the last three salts are 
dimorphous. LJ. S, 

'Hie Liquidus Surface of the Ternary System Composed 
of /the Nitrates of Potassium, Sodium, and Calcium. 
An** C. W. Mknzies and N. N. Durr (J. Amor. Chem. Soe., 1911, 

33 ^ 1366 1376). — The freezing points of seventy-one different binary 

and ternary matures of the nitrates of potassium, sodium, and 
calcium have been determined, and from the result* the isotherms 
representing the contour lines of the liquidus surface have been 
plotted for each 1 0° interval to 300°, and for each 60° interval above that 
temperature. 

The freezing points of sodium and potassium nitrates were Found to 
be 316-1° and 346 3° respectively. The freezing point of the mixture 
represented by NaNO r KNO. Was 2381°; « that of the mixture 
NaNOjjC^NO,), was 261° (by interpolation), whereas Maumene 
(1883) found 238°. T - s - F - 

T.itMnm A malaaivm . O. J, ScHBKOrrSKY {ZtBttk aimg. Cbm., 


ltpin. 
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,J. Rots. Phyt. Cim. Soe., 1911, 43, 708—725). 
Jon of lithium amalgams, the dried lithium u 
wa into an iron vessel containing some mercury. The 
_ »nd heated until combination has taken place, and, 
mercury is added as required! For the thermal analysis. 
: '**-• paraffin, or for higher temperatures eutectic 
ir .ium and lithium chlorides, m.* p. 352°, or of lithium 
loridee, m.p.312°, are used. y 
oint curve indicates the existence of five wnpojmfc 
LiHgj, and Likg p tbo formula of the fifth be oj 
fee* fitween t£3g *»» ^ c0 “f KK! “ d B? 
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melts represented by a conspicuous maximum on the 

are onl ? indicated by brals. ^Tb«| 
compon^^^^|( crystal li aea in cubes,: a , the remaining compounds in 
need^^^fe., ~-- t v ■> * ■ , '-\v 

T!?fcJ*i!^^p3®®^^ on w the amalgams , containing from 50 to 
7 & also been determined b^comparing the heat of 

solution JjrfiJg!* Sulphuric acid with that of lithium. The existence 
of theTcp^f^iailldHggand LiHg g is thus confirmed. The molecular 
heat of fdrhDmtito ofXiHg is 20-2 cal. 

The ttthinm in its intermetallic compounds approaches 

that of magnesium, rather than of the other alkali metals. 

a. h. i>. 

Th* Action of Nitrogen on Lithium Carbide. Samubl A. Tucker 
andH^I^^ MoopT (/. Amer. Chm.Soc., 1911,33, 1478 — 1485).— 
The prepdiati^-oftJithium carbide in the electric furnace from a mix- 
ture of uihiom carbonate and carbon is attended with difficulty, owing 
probably small interval of temperature between its formation 
and decomposition. The best results were obtained with a mixture of 
60 parts of lithium carbonate and 48 parts of carbon, to which 4% of 
manganese djioxidrf had been added. With a granular carbon furnace, 
2iOVamphrfl&^a^l3 volts, gradually increasing to 700 amperes at 
30 volts, after nixteen minutes, were used. The time of heating never 
exceeded seventeen minutes, otherwise decomposition of the carbide 
occuned. The product obtained was for the most part black, and the 
best results gave a carbide content of 53%. Moissan’s claim (Abstr., 
1896, ii, 419) to have prepared a nearly pure carbide in the electric 
furnace could not be confirmed. 

The Carbide product obtained by the authors gave a maximum 
absorption of nitrogen at about 925°, this maximum absorption- being 
reached in about one hour; longer beating decreases the absorption. 
The most efficient reaction takes place with nitrogen at a pressure of 
about 50 lbs. to the square inch. 

The product obtained by the action of nitrogen on lithium carbide 
differs considerably from the corresponding calcium product, or 
“ nitr<dime, ,f nitrogen being present as cyanamide, dicyanamide, and 
cyanide. The proportion of nitrogen fixed does not differ greatly 
from that ' fixed by calcium carbide, but the time taken to fix it. 
is much $8s. T* S. P. 

Constitution of the Compound of Silver Chloride with 
Ammowk: !Jan Straub (Zeitsch. physikcd. Chem 1911, 77, 331—338}.; 
— Bodlauder and Fittig (Abstr., 1902, ii, 248) have shown that- 
solutions, of silver chloride in ammonia contain the silver almost 
exclusively as the complex Ag(NH 3 ) 2 Cl, although the solid in contact 
with the^solution has the formula 2AgCl,3KH s . The author has 
repeated these measurements in order to find whether under certain 
conditions the presence of other complexes in solution can be detected, 
but the results merely serve to confirm those of Bodlander and Fittig. 
The method of calculating the results is given in detail. G. S. 




settled tWpointby shaking fie solid compound and mercuric 
with potassium iodide solutions of varying ooncentrations until 
equilibrium is reaohed'at a temperature above the transition point 
and analysing the mixtures. -It was found that there is no relation’ 

ship, between the mercuric iodide and potassium iodide concentration 

as should be the case if mercuric iodide is present m the solid in’ 
equilibrium with the solution ; hence the red substance is a definite 
compound. ■ A" ' G. S. 


Silver Fluoride and Silver Subfluoride. Lunwio Vamso and 
Paula Sachs (Zeitaek. anal. Chem., 1911, 60, 623 — 629).— Historical. 
The authors agree with Marignac that the formula of hydrated silver 
fluoride is AgF,H s O. The brownish colour o{ some specimens is not 
due to metallic silver, hut to silver oxide. 

The substance supposed to be silver subfluoride is, according to 
the authors, not a true compound, but a mixture of silver fluoride 
and silver (and silver oxide) in varying proportions. L ns K. 


The Extraction of Silver from its Ores by means of 
Oyanidea E. KOhh (Metallurgy, 1911, 8, 399—404, 421—436, 
454—472, 481— 492).— In the extraction of silver sulphide by meats 
of potassium cyanide, the reaction AgjS -f 6KCN — 2 AgK„(CN K.5 
occurs, the constants for which have been determined by Lucas (Abstr., 
1904, ii, 715). The equilibrium is further complicated by the 
hydrolysis of the cyanide and the sulphide. Taking this into account, 
formulte are arrived at from which a threedimensional diagram is 
constructed, the coordinates of which are the concentrations of 
KCN, KSB, and Ag respectively, Silver sulphide is only dissolved 
within a region forming a limited part of the equilibrium surface. It 
is found, however, that in very dilnte solutions (below 0 05A'-KCN) 


• the reaction is not in accordance with Lucas's equation. 

In practice, the quantity of silver dissolved is increased by removal 
of the alkali sulphide produced, by means of lime in presence of air, 
or by addition of.lead acetate, or, better, of lead oxide. C. H. D. 

The Ternary System Silver-Zino-Lead. The Theory of the 
Parkae Prooees. Robsbt Kbihanh and F. Hofmkib (Mmalsh., Mil, 
32, 56 Jh- 595 ). — As silver and rinc form four well defined compounds 
(PetriSjcft Abetr., 1906, ii, 284), whilst lead does not form compounds 
wi tfe^ther silver or line, the ternary syBtem niay be broken up 
into fits ternary systems, ' Pb-Zn-Ag.Zn s ; Pb-AgjZn r Ag^Ss , 
Pb-Ag^o^-AgZn ; Pb-AgZn-AgjZnj, and Pb-Ag,Zn r Ag^ 
tbe'triangtdar diagram these systems occupy five triangles having 
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crystallisation of lead it restricted' to 
”* Unu J eutecki<i contains abont 9m of 
lead, at 305' ? . • 

In thetiec&ie&I extraction of silver from lead by the Parkas process 
the qaantity of zinc added is bo small that the region of two im' 
miscible liquid phases is not usually entered. The crystals which 
separate on cooling are then solid solutions of zinc and the compound 
AgjZnj. A small proportion of the binary euteotic, of which the 
other constituent is lead, also separates. Eepetition of the process 
brings the system nearer to the line Pb-Zn, the silver passing almost 
exclusively into the crystalline phase. 0. H. D. 

Bologman Stones, IH. Ludwig Yanino and Emilie Zuhbusch 
( J. j w. CHm., 1911, [ii], 84, 305 — 317. Compare Abstr., 1909, ii, 
731 ; 1910j ii, 847). — In the earlier papers it was pointed out that in 
Bolognian sttfnes exhibiting a marked phosphorescence, only a portion 
of the barium, strontium, or calcium exists in combination in the 
form of sulphides. The object of the present communication is to 
ascertain more exactly the relationship existing between the luminosity 
of the etdnes and their sulphur content. 

In good calcium stones the total amount of sulphur may vary between 
12% and 33%, but with a slightly greater sulphur content the 
luminosity is considerably impaired. Stonoj in which polysulphides 
could not be detected were always found to be feebly luminous. That 
this lack of phosphorescence is really due to a deficiency of poly* 
sulphides is proved by the fact that stones, prepared by igniting 
calcium sulphate with carbon, and therefore free from polysulphides, 
are non-luminous. Moreover, whilst the addition of fusible silts and 
traces of metals to these non-luminous calcium monosulphide stones 
produces only a very feeble phosphorescence, the addition of a small 
quantity of sulphur results in the formation of more strongly 
luminescent stones. The presence of polysulphides thus appears to be 
essential for the production of good stones, but the amount of sulphur 
in the form of polysulphides is always comparatively small, varying 
from to 2J%. < 

The phosphorescence also depends on the texture of the stones. 
Those consisting of monosulphides are always obtained in the form 
of bard, stony, non-luminous or, at most, very feebly luminous masses. , 
Addition of calcium oxide to these monosulphide stones produces a 
less compact mass, atfd at the same time a marked increase in their 
luminosity. Tho quality of the lime used in the preparation of the 
stones is also of importance, but no essential difference could be 
detected in the composition of feebly luminous stones prepared from 
unsuitable specimens- of lime, and stones showing an intense lumin- 
escence. Partial replacement of calcium oxide by strontium carbonate 
or oxide in the preparation of the stones exercises no influence on their 
sulphur content, although the mixed stones thus obtained are charac- 
terised by an intense phosphorescence. , 

The effect of reducing agents has also been investigated ; whilst the 
addition of 4% of starch is advantageous, larger quantities completely 
destroy the phosphorescence ; good results are also obtained with cane 
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depends .oh the metallic ooptant and .percentage of sulphur ; ir. n ^ 
of the latter produces a marked increase io the intensity of the colour. 
Stonea'acquiring a strong secondary colour sometimes exhibit very 
feeble lnmtawity^»O f ttot\J^ ppptars to bejM i connexion between 
the two phenomena. " V - /> 

Admixture of the, phosphorescent maws With photo-«ensitiser B , or 
exposure to chlorine, .ammonia, hydrogen sulphide, ai|. other gie, 
hax.no effect on their luminosity. 

farther attention has also been directed! to the indiWDce of metallic 
saite on' the phosphorescence. . Additi^piit. edlver, gold,, or platinum 
salts, arsenic sulphides, or of coloured substances, such as ultramarine 
or Thenard’a blue, has either .little or adeleterious efect on the 
luminosity, partial replacement of calcium oxide by calcium tungetat* 
in a mixed strontium-calcium etone produces a magnificent eea-gteec 
luminescence. . rJWii' ■ 

With stoneB of highitatallie content and simple composition, the 
time of exposure necessary to excite the maximum luminescence ii 
shorter, and the rate of decay more rapid, than in the case of stones 
of a low metallic oontent and complex composition. F. B. 

Transformation of Aragonite into Caloite. P. N. 
Lasohtschknko [J- Rv 88> Phy8. Chtm< Soc, t 1911, 43, 793 — 803).— 
The results of previous investigators have ehown that between the 
ordinary temuarature and one not lower than corresponds with a red 
heat, ealcite Ts undoubtedly a more stable form of calcium carbonate 
than aragonite. But discord exists in regard to the magnitude of the 
heat-change accompanying the transformation of the latter into the 
former modification; thus, Favre and SilbermannftVhose results are 
stated by Abegg (Bandbtieh dtr anorg. Chem. , 1905, XI, 2, 155) to be 
clearly erroneous and are not mentioned by Tammann ( KryBtallwm 
un d Schmehen, 1903, 113), found the heat of transformation of 
aragonite to caloite to be + 2 36 Cals, per gram-mol., whilst LeChatelier 
(Abstr., -1893i li, 259) obtained the value -0'300 Cal. per gram-mol. 
Widely different temperatures have also been given by various ipthors 
aa that at which the above transformation occurs. 

-*;4be author has investigated this change by determining calonmet* 
ally the amounts of heat given out on cooling by aragonite and estate 
{ marble and Iceland spar) heated to various temperatures. 

‘ .FlAthe case of aragonite, the curve expressing the relation between 
titsmbunt of heat evolved and the temperature is composed of 
pmkjnst.: In the tot (up to about 400°) the curve cannot, by ‘M 
distinguished from that for caldte. At 445, taw 
ever, a dis^Mt. separation occurs, the heat; of cooling of stag 
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&*p»r»taW reaches 465^470° 

** aiD “ineidw .with that' for' dalcite' : 
although aboye64K) c there appears to be some divergence * 

■*** *>*?“ th * ^oifio gravity Of aragonite! 
at ri£fM®g4®5«tto ™lnea of D„. 5 found by the author bring aaf 
follo'VS.: ..16 ^,„2-9219 j 400 , 2*9278 ; 410°, 2*9209 * 445° 2*921 7 *' 
450°,,S*9218j 1 «r ! 2-9231 ; 465“ 2*9215 ; 475“, 2*76si ;525“ 

650”, 2*7809. . , • 1 , ’ 

These results show that the turbidity and brittleness of aragonite 
crystals observed by Boehe (Abstr., 1906, ii, 753) to appear at 445° 
are not.eoBBgoted with the transformation into calcite. 

Taking the; temperature of the transformation as 465—470°, the 
difference befctreen the heats of cooling of oaloite and aragonite gives 
the value ah 0 ]*®* 2-72 Cals, per gram-mol. for the heat-effect of the 
change ; this number is in fair agreement with that given by Favre 
and ailbermann |foc. at.). T. H. i*. 


v 3£. * 

Electrical Conductivity and HardneBB of Magnesium- 
Ca dm ium .Alloys. 6. G. TTbazovf (/. Jiuss. /%». Chan. Soc., 1911, 
43, 7 02- — 771).— The electrical conductivity and hardness of alloys of 
magnesium and cadmium confirm Grube’s view (Abstr., 1906, ii, 365) 
that, at the ordinary temperature, these alloys contain two series of 
solid solutions : (1) of tho compound /J-CdMg and (2) of a-MgCd, in 
their components. With the compound a-CdMg correspond a 
marimuin ’"if conductivity and a minimum of hardness’ (compare 
Schemtschtischny, Abstr., 1906, ii, 539; Kurnakoff and Schem- 
tschuschny, Abstr., 1908, ii, 932 ; Smirnoff and Kurnakoff, Abstr., 
1909, ii, .402). The following temperature-coefficients of resistance 
have been determined*. Mg, 0*00438; Cd, 0*00425, and a-CdMg, 
0*00686; . 

On addition of cadmium to magnesium, the specific conductivity 
diminishes rapidly until 20 atom. % Cd is present ; this part of the 
curve 'corresponds with the formation of solid solutions of /3-CdMg 
with magnesium. At the 20% Cd point, the conductivity suddenly 
rises, the curve subsequently falling, rising to a maximum for the 
composition corresponding with the compound CdMg, then falling 
again, and rising until the atom. % of cadmium reaches 82*5 ; this part 
of the curve corresponds with solid solutions of a-MgCd in its 
components, At 82*5% Cd, the curve exhibits a sudden fall, and then 
rises rapidly to the pare cadmium point ; this branch corresponds with 
solid sbfutiens of 0-CdMg with cadmium. _ _ _ . 

As the temperature is raised, the region in which solid solutions 
of a-CdMg exist continually decreases, until at 255° it vanishes 
altogether. At this and higher temperatures, an uninterrupted series 
of solid solutions of (9-CdMg is formed, and the conductivity curve 
•onsista of . two continuous branches meeting in a maximum at the 
*CdMg point. A 

The micro-structures of alloys of various compositions confirm these 
results, T. H.'P.v 
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Solid .Phase. I JS^taqal Conductivity and Hardnesai f 
the System Magaeaim-Silvor, J#i4Mj(iR/:I; r SitmNorr °! 
Nicolai S; Kbhhakoff (j- Bum. My*. Ckm. 'Sot, lSli It 
|7Si5 -752 ; Zeitieh. anory. Ckm., 1911, 72, 31 — 54)—I n tl ’ 
‘part of tbie paper the authors discuss tbe forms of the conductit'T 
and hardness purree of compounds with varying composition of tl 
soil'd phase and melting ( 1 ) without and ( 2 ) with decomposition 
The, general form of the conductivity curve resembles that of th 
freezing point ohm (compare Schemtschuechny, Abstr., 1906, ii 539 ,® 
the maximum corresponding with the composition MgAg being cleari 
marked. The results show that all the substances formed in the svste^ 
magnesium-silver show varying composition of the solid phase/ The 
temperature-coefficients of the .conductivity are Jjmportant an j 
characteristic magnitudes, and for the compounds MgAg and Mg 4 „ 
they approximate to the corresponding values for the component 
metals. . • ■ * ■ 

The third part of the paper, dealing with the hardness of these 
alloys, has been already published (Abstr., 1909, if, 402). 

T. H.p. 


Differences of Potential between Cadmium and Alcoholic 
Solutions of Some of its Salts. Frsdxbick H. Gutman (Am 
Chm. J., 1911, 46, 117— ISO. Compare Jones, Abstr,, 1894, ii, 374 ! 
Kohlenberg, Abstr., 1899, ii, 624 ; 1901, ii, 81, and Jones and Smith 
Abstr., 1900, ii, 467). — The author has measured the potential at 20" 
of the cadmium electrode against solutions of cadmium iodide anl 
cadmium chloride in methyl aloohol, ethyl alcohol, and water respect- 
ively, the normal calomel electrode being used as the standard. In 
alcoholic solution the potential becomes more strongly negative (with 
reference to the solution) as the concentration of the solution increases, 
whereas in aqueous solution the opposite is the case, When cadmium 
is immersed in solutions of cadmium iodide in ethyl alcohol of cou<*n- 
trations less than 0'06 molar, there is a reversal of the polarity of the 
system, and the current flows ontside of the cell from cadmium to 
mercury instead of from mercury to cadmium, as in methyl 
alcohol and aqueous solutions. The behaviour of the electrode in 
alcoholic solutions is contrary to what one would expect from Kernst's 
theory of the voltaic cell, unless the improbable assumption is made 
that the degree of ionisation increases with dilution more rapidly than 
the dilution increases, so that at present the theory cannot be extended 


to non aqueous solutions. 

The solution pressure of cadmium is calculated to be 5-64x10* 
1-68 x lO^and 1-64 x 10 s atmos. respectively from measurements on 
iwii new 01 molar aqueous solutions of cadmium iodide, and 

■ [•07 x 10 * atmos. from measurements on 0-01 sndM5 
lolutions of cadmium chloride, There are no data o« 
tion of the solution pressure of cadmium in the alcohol* 

measurements showed that cadmium iodide is partly 
Jioth methyl- and ethyl-alcoholic solution. T. S. P. 
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Eereulphateeof Bivalent Metals. Gbiskppe A, Babbibri and 
anof 9- Chm., 1911,71, 347— 355).— The only 
persulphates of bivalent metals hitherto prepared are those of barium 
and lead (Marshall, Trans., 1891, 59, 771). These salts are in general 
very unstable. It ie now found that the persulphates form crysial- 
line compounds with ammonia, pyridine, and hexamethylenetetramine. 
The last of these compounds furnishes the only means of preparing 
manganous and cobaltous persulphates (compare this vol., i, 268). 
The hexamethylenetetramine compounds contain water, and their 
properties indicate that the central atom is not in contact with mole- 
cules of the base, but is surrounded by water molecules. 

The amtit compounds may be prepared by adding a concentrated 
eolation of Ammonium persulphate (2 mols.) to a concentrated, 
strongly ammobiacal solution of the metallic sulphate (1 mo].). The 
crystalline products are washed with ammonia and dried with filter 
paper. They' lose ammonia readily, and explode on heating or 
percussion. The following ammine persulphates have been prepared : 
at'ne, ZnS,O g ,4NH,; cadmium, CdS 2 0 8 ,6NH 3 ; nickel, NiS 2 0 8 ,6NH 3 , 
and copper, GaS,O g ,4NIf a . 

The following pyridine persulphates have been prepared: zinc, 
ZnS 3 O g ,4C 6 NH 6 ; cadmium, CdS 2 O a ,4C 5 NH 5 ; nickel, NiS 2 0 8 ,4C 3 NH 5 , 
light blue, and copper, CuS 2 0 3 ,4C 6 NH 5 , bluish-violet. 

The hexamethylenetetrammine persulphates are precipitated, 
separated as rapidly as possible from the mother liquor, and washed 
with alcohol. The magnesium, manganese, cobalt, and nickel salts all have 
the composition MSgOj^O^UuN,. The manganese and cobalt 
salts are shown to be isomorphous. The cobalt and nickel salts resemble 
in colour the ordinary hydrated salts of those metals. C. H. D. 


The Nature of the Transformation of Lead-Tin Alloys in 
the Solid state. Dombsico Mazzotto (Intermt. Zeilsch. Metallo- 
graphy, 1911, 1, 289— 352).— The transformation occurring in solid 
lead-tin alloys at about 150° has been attributed by Degens (Abstr., 
1909,' ii, 888) to the formation of a compound of the two metals, and 
by Rosenhain and Tucker (Abstr., 1908, ii, 1038) to an allotrop.c 
change in the solid solution of tin in lead. Cooling curves of the 
alloys have now been taken after annealing for different periods below, 
at, or slightly above the eutectic temperature. Mercury is used as a 
standard of comparison. The conclusion is drawn from the curves 
that.it is unnecessary to assume either combination or allotropic 
change, the heat developed duriog cooling being merely due to tne 
separation of tin from solid solution with faUmg temperature. 
Annealing increases the saturation of the solid solution. The trans- 
formation occurs at 150° in alloys containing 18% Sn or more, but 

below that temperature at lower concentrations. 

Similar transformations are observed in alloys of tin with b smutl, 

thallium, and cadmium, in all of which solid solutions are fo ™« d - 


Action of Seltzer Water on Lead, Tin, and 
Causes of Poisoning by Chemical Alteration A ™ 
UCompt. rend., 1911, 153, 351 - 353 ).-AUoys »f lead or antimony 



.. , V1 . : s . ^ 8ulph^,«n4; 1 

a. allowed to act for iii' months on 

of alloy oontamn 

ave 0-153 gram'W so timorous oxide after two 
porcelain or silicb » ' ’ 33 ’ * ‘ ~ ' 5 



l .gram of stannic 
• 7» ” antimony 

... , . . m* Tbe^i 

syphon beads is reoosunended. 

* W. 0. W. 

UQgraphio (Isomorphoue) Relations of Indium and 
B. jwatnacs (lata*. Krytt. Min., mu 48 
4I7-— 454).— Detailed crystallographic determinations jfcre made t 0 j 
se^^'8alt|'ib',tbe followtogisoniorphouB series : 

, -irihe ditetragonal-bipyramidal series, RjMX^SHjO: 
SiMCSE/y^"'{NHj^C|,,2H,0. XtoOpELO. 
;;''Kb s TIBr*2H,0. KJnBr^O. ‘ J 

>2. The rhomljie-bipyramidal series, EjM^H, 6 
■i Rb t TlCl 6 ,HjO. CsjTICij.UjO. ‘ ? (NH 4 ),Irl6l.,lLO. 

-Rb-InCUBUO. CSjlnClj.HjO. (NH^InBr.MO. 

iRb,InBr (> B^O. CejInBr^HjO. 

Iflomorphoaawiththeaeare K s FeCI 5 ,H s O and.{NH 4 ),FeQlj,H 1 0. 

3, The cubic series, RMX 4 ,*H a O : , «n- 

; VljKTlBr 4 ,2H 1 0. (NH 4 )TlBr 4 ,2H s O. RbTlBr 1 ,H J 0. 

j.CsTlBr 4 , 

if. 1 The ditetragonal-bipyramidal salt, KjTljBr^SHjO. 

The effect of the various replacements on the crysraiiograpim 
constants is discussed. The alkalis staud in the order K, (NU t ), 
Rb, Cs, there being very little interval between (NH 4 ) and Rb. 
With Fe, In, Tl, the intervals are approximately proportional to the 
differences in the atomic weights, i L. J. S. 

Decomposition of the Cerium Barth Double Sulphates with 
the Alkali Sulphates by Fusion with Charcoal. Pniur R 
Bbowbjmg' and Philip L. BumsHTHAL (rimer. J. Sci., 1911, [if], 
32, 164—166). — One part of the double sulphate is heated with four 
parts of charcoal in a covered porcelain ernoible over a Bunsen flame 
for about an hour. The mags then dissolves readily in dilute hydro- 
chloric acid with evolution of hydrogen sulphide. From the filtrate 
the. cerium may be recovers* by precipitation with oxalic acid and 
tbftignite^to oxide.?: L. ds K. 

. Sulphides of the Rare Earths. II. Lanthanum and 
PraBeodymium Sulphides. Wilhilh Bilk (Ztitsdi. unorg. Cm., 
438. Compare Abstr., 1908, ii, 1037).— Like eerie®, 
lanthanum and praseodymium yield normally only trieulpbi es 
Abstr., 1900, ii, 142), but higher poly- 

sulphides are obtainable. 
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^. prepared by heating lanthwi^ 
8ul Pt>* »t 580-600°, behaves as a polvsulphide 
and more strongly heated at about 650°, A 

of idirtion of the two sulphides in hydrochloric 

- »•& + - 43-4 «i iL g!TCS 4, 

theopotiMiaswmtion temperature of 670°, about 100° lower than that 
of cerium duolpmgep'2 . 

The RclioH. of hydrogen sulphide on anhydrous praseodymium 
C^ulfcs^in the formation at -praseodymium, oacysulphide, 
Pr 2 80 r Sttlfhides free from oxygen are only obtained in the 
presence of some cerium, fn the same way, cerium is known to assist 
the formatioj of praseodymium peroxide. Praseodymium, diaUphiiU, 
PrS^ diaeo&tes at a temperature near that of the lanthanum 
compound:^”' /";■ 0. H. D. 

Thulium. I. Charles James (J. Amtr. Chtm. Noe., 1911, 33, 

1 331-4-1 344. ' Compare Abstr., 1910, ii, 412). — The best sources for 
thuhih^S^yiidunilf.tp be ytterspar, euxenite, and a columbate, re- 
tumbling eilWIitti; from an island in the north of Norway, and having 
the follOTffid$gaunposition : 

Ot^Ojt trace TAjOj). SiO, WO..SUO,. ZrO* Cu group. U 3 0„. Fe 5 0 s A] a 0 y 
43-42T;,_ ,4-27 0-37 0'fl 138 1 40 1-65 

^Cerium earths. ThO*. CaO. MgO. Loss on ignition. 

88*91 • ;=, ‘ 3 ’57 1*10 3*25 0*07 2 ’00 

The preliminary treatment in the various cases was as follows : 
Euxenite.Cj$he finely powdered material was evaporated to dryness with 
excess of ’^npiiuric acid. The residue was powdered, well agitated 
with water/" and the metallic acids allowed to settle, after which the 
rare earths- were precipitated as oxalates from the supernatant fluid. 
Fergusonite arid Samar skite. —These were treated similarly to euxenite, 
except that potassium sulphate was added to the sulphuric acid so as 
to increase the temperature. In some cases the hydrofluoric acid 
method 6f treatment was adopted. Columbates.—The mineral was 
first ignited, then powdered, and fused with sodium hydroxide. The 
cold fusion was made into a mud with water and then heated on the 
wat6r-ba$h with hydrochloric acid; The columbic acid, etc., was 
filtered of, and the rare earths precipitated as oxalates. Yitrotitaniie , 
was attacked with hydrochloric acid, filtered, and the rare earths 
obtained as oxalates. Ytterspar (impure Norwegian xenotime) was 
treated itfc much the same way as the columbates, while gadolinite was 
decomposed by heating with hydrochloric acid, the rare earths being 
obtained jin theusual way. 

The y&rspar earths were converted into the bromates by igniting 
the oxalates, dissolving in hydrochloric acid, filtering, and reprecipitat- 
ing as oxalates, which were then converted into the sulphates. The 
anhydrous sulphates were dissolved in water, and the solution heated 
on a water- bath with barium bromate. After collecting the barium 
sulphate, the bromates were fractionally crystallised. • . 

The earths from euxenite, gadolinite, etc., were first subjected to the 
sodium sulphate treatment, since they contained members of the cerium - 
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group. After^separaiiiijjj?|ba. fiiaoinbfe doableillrfphiitieB, the eolation 
was precipitated witk'wl^ *eH; the oxi4e».d»btaHied, and oonvertld 
into the bromates in a manner similar to . that described for th e 
ytterspar earths. 

Thulium was then concentrated by fractional crystallisation of the 
bromates (compare Abstr., 1908, Ut l®0> iwfy/ collecting j, 
the fractions between erbium and ytterbium, arid being more soluble 
than erbium.^ The fractions in which the thulium hands were intense 
were finally ^submitted; to a long series oLreorystalliaations, a6 the« 
consisted mainly of ytterbium and lutecium, witji some erbium an d 
traces of scandium. The thulium was gradually concentrated in the 
fractions neat to the least soluffle erbium, and when free from erbium 
the solutions possessed a bluish-green colour. The presence of a little 
erbium toms the colour yellowish-green, a little more renders it 
colourless, and further addition changes it to pink. The various colours 
so obtained were made use of in collecting the fractions. It Wil , 
found that the thulium fractions did not change in colour, alirayH 
retaining a greenish tint when in solution. i 

Other methods of fractionation were tried, but none could he 
compared with the bromate method. _ •• 

Spectroscopic examination (by Sir William Crookes) of the purest 
thulium fraction obtained showed it to contain a trace of ytterbium 
and a very faint trace of calcium. 

The results show that the element giving the characteristic ubsorp. 
tion bands of thulium oannot be separated into simpler substauces. 


After 16,000 operations the absorption ^spectrum underwent no 
change. 

The following compound* are described : Thulium oa&fo, Tm 2 0 3 , 
prepared by igniting the oxalate, forms a dense white powder with 
a faint green tint. It gives a carmine glow when carefully made to 


incandesce. Thulium hydroxide is best precipitated by means of 
ammonium hydroxide. Thulium bromate, Tmj(BrOj) 6 ,18HjO, was 
obtained as pie bluish-green, hexagonal prisms from thulium sulphate 
and barium bromate. Thulium chloride, TmjCIpHHjO, was prepared 
from the oxide and hydrochloric acid. It form» crystals with a green , 
tint. The, eulphale, Tm^SO^HjO, was obtained from the chloride 
and sulphuric acid by precipitating the solution with alcohol. It loses 
^SHjO at a -temperature near to redness. The oxalate, 

possesses a greenish tinge. It forms double salts with potassium and 
ammonium oxalate*. Thulium acetylaceionate, Tm^CjHjOj^^HjO, 
was obtained by dissolving the hydroxide in a warm mixture of 
absolute alcohol and acetylaeetone, and tibaphenoxyacetate, 

* Tmj(CO s -CH,-OPh)^6H,0, 

from the hydroxide and phenoxyacetio acid, Thulium uitralt, 

■■ - Tm,(N0,) 5 ,8H,0, Tap 

wag obtained from the oxide and nitric acid. ■ "• 


i Bare Barth Compounds. L. A Pratt and Chables Jake 
h. dmu Soc., 1911, 38, 1830 — 1332). — The following coo- 
s' were jrieWred by eolution of yttrium oxide in the correspo 
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iDg Mid and evaporation of the isolation to dryness. Th« 
waltben dissolved in alcohol and the salt preeiDitated n. d ™ 

Yttrium nuthylsulphonatt, (MeSO.-OEY 4H ? 0 

C 6 H (CO 4 ) 2 ],Y a ,3H 2 0, were obtained by first preparing yttrium 
sormate and then adding the reqnired amount of the Respective acids 
P” ctlcal] y insolable. Yurium ^hmykiutaU, 
(OU 2 rn UUj) s Y,3tl s O, and yttrium glycollate, [CH.fOHVCO 1 Y ’H 0 
were obtained as insoluble salts from the respective acids and yttrium 
hydroxide, whilst yttrium pkenovyacetate, (Ph*0*CH ’CO ) Y 3AH 0 
was prepared by precipitating a solution of yttriuL chloride 2 wtth 
phenozyacetic acid, it being only slightly soluble in cold water. 

The ptumoxyacetalee of mmnrium, neodymium, praseodymium 
lanthanum, <yid cenum were prepared in the same manner as the 
yttrium- salt, but they are much less soluble than the latter They 
have the compositions SmX 3*11,0, NdX^H.0, PrX sl ljH,0, 
LaXj^iBCjO, and CoXg, where X = Ph-0-CH 2 -C0 2 . 

Thorium is almost quantitatively precipitated from neutral solu- 
tions by the addition of excess of pheDoxyacetic acid, a reaction 
which may be used for the separation of this element from the 
3ther rare earths, which are not thus precipitated. T. S. P. 


Europium. Charles James and J. E. Kobinson (J. Amr. Ck&m. 
Soc., 1911, 33, 1363 — 1365). — The materials worked up by the authors 
jomprised : oxides from insoluble double sodium sulphates obtained 
rom about 200 kilos, of yttrium minerals; all the samarium and 
jadolinium oxides derived from about 200 kilos, of Brazilian 
nonazite; and about 110 kilos, of oxides obtained from the more 
ioluble double potassium sulphates coming from very large amounts of 
Carolina monazite. 

These crude oxides were converted into the double magnesium 
utrates (compare Dema^ay, Abstr., 1901, ii, 511), which were re- 
irystallised several times. When the mother liquors began to crys- 
allise indefinitely, they were diluted and precipitated with oxalic 
icid. The oxalates so obtained were converted into oxides, and found 
o contain small quantities of lanthanum, cerium, and praseodymium, 
ouch neodymium and fair amounts of samarium, gadolinium, and 
'ttrium earths. This material was again converted into the double 
aagnesium nitrate, and recrystallised from 30% nitric acid. The 
leodymium, lanthanum, cerium, and praseodymium collected rapidly 
Q the least soluble portion; the intermediate fractions consisted chiefly 
f the pale yellow samarium compound, while the most soluble portions 
hre rich in gadolinium, and were coloured very pale pink by the 
rbium metals. When crystals of the simple nitrates of the yttrium 
foments made their appearance, fractionation was prooeded with 
^cording to the bismuth magnesium nitrate method (Urbain and 

vol. c. ii. 60 
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Laoombe, Abstr., 

europium were rapidly eUmw™- ■•-— •— i. > , — — ■■» “sens 
’With regard to the yttnihn earths, it .wM fotntt that erbium amj 
yttrium separated first, holmiom next, uo lastly dysprosium s^ 

^Assoon as the fraotiouUoohtaiBing lanthanum, perium, praseodymium 
and neodymium had been freed from samarium, it was considered that 

all the europum bad passed further along the serisB. 

As the. work proceeded, the europium band was seen to become 
stronger in the fractions between samarium and gadolinium, and when 
nearly all the samarium had been separated, bismuth wag removed 
from the fractions containing europium by means of hydrogen 
sulphide, the fractions having been previously mixed according t 0 
their absorption spectra.' Tbe europium was then precipitated as 
oxalate, about 100 grams of this salt being obtained after two yea,/ 
wort Some samarium was still present in the fractions nearest to 
that element, so ths whole material was again fractionated win 
bismuth magnesium nitrate ; .when free from samarium , it was again 
converted into europium oxalate, whioh is to be further investigated. 
About 8 kilos, of pure samarium oxalate and 4 kilos, of nearly p ure 

gadolinium oxalate were also obtained. . T.S.P. 

The Action of Hydrogen Fluoride on Certain Oxidea 
Wxlikb K. TAB Haaosk and Edgab F. Smith (J. Amer. Ohm, Sot, 
191 T 33, 1804— 1 506).— Tbe material to be tested was contained in a 
platinum’ boaf placed in a platinum contortion tube, and hydrogen 
fluoride.wae then passed over it. , 

At a white heat aluminium oxide was quantitatively converted into 
the fluoride. Yttrium oxide at a red heat gave non-volatile fluoride or 
oxyfluoride. Lanthanum oxide was quantitatively converted into the 
non-volatile fluoride. Finely divided quarts was completely volatilised 
without the action of heat, whilst with titanium oxide a red beat vas 

^Zirconium oxide and sireon mineral were completely converted 
into volatile fluoride at a red heat, as were also columbium and 
tantalum pentoxidee. Tantalum fluoride is less volatile than Columbia® 

fi °Cerium dioxide was changed quantitatively into non-volatile fluoride ; 
tin stone gave a small quantity of a fluoride or oxyfluoride which w 
only volatile at a white heat, and thorium dioxide underwent a slig 
alteration only, without any volatilisation. 

Columbium and tantalum were expelled from p 
tod the metallic acids were completely volatilised from fei 
Potassium dichromatic lost nearly ail its chromic acid, whilst i 
tungstate was attacked with difficulty, and tho tungstic acid not 
pletaly expelled' Phosphoric acid was expelled quantitatively ^ 
sodium pyrophosphate 


Metallographio Notee. Hxkbi Li Chatelibk (Rev. - 



INORGANIC CHEMISTRY. jj ggg 

£*1 crystallises from aluminium in largb plates, wbM, disintegmte 

0. H D. 

Constitution of the Alloys of Aluminium and Zinc Waltuk 

«* 

Rhepberd, Abstr., 1905, 0, 588)—' Thermal and raicnwopie methods 
were employed in the investigation of the alloys. In the thermal 
experiments, cooling and heating curves were taken, large masses 
of alloy (300 grams) and slow rates of cooling being used Further 
cooling carves were obtained with specimens of certain alloys which 
had been exposed to prolonged heating to allow of the completion 
of slow chemical changes. In the microscopic portion of the work 
specimens were examined which had been (a) slowly cooled from 
fusion; (6) animated at certain definite temperatures aqd slowly cooled, 
and (c) annealed at certain temperatures and then quenched. 

From the results obtained, an equilibrium diagram has been 
constructed which differs materially from that given by Shepherd. 
The liqmdus v *nd solidus curves are interpreted by reference to this 
diagram. : Eridence has been obtained of the existence of a definite 
compound the micro-structure of which exhibits characteristic 

dendritic crystals which possess a marked habit of assuming six-rayed 
forms. H. M. D. 


Solubility of Hydrogen in Copper, Iron, and Nickel. Adolf 
Sibverts {Zeitich. pkyaikal. Ghem., 1911, 77, 591— 613).— The 
solubility of hydrogen in copper, iron, and nickel has been determined 
for pressures up to 1^ atmospheres and at intervals of temperature 
from 400° to 1600°. The solubility is independent of the extent of 
surface of the metal, so that the phenomenon is one of true solution 
and not of adsorption. At constant temperature the solubility in the 
solid and. fused metals is proportional to the square root of the 
pressure, but below 100 mm. pressure the amount of hydrogen taken 
up diminishes rather more rapidly with the pressure than the above 
rule wonld indicate. At constant pressure the solubility increases 
with the temperature, and there is a 6udden increase in solubility when 
the metal melts. The temperature-coefficient of the solubility is 
greater in fused than in solid copper. The change of a- to /3-iron is 
not recognisable on the solubility curve, but there is a rapid increase 
in solubility between 850° and 900°, connected with the transition 
from /8-td y-iron. All three metals give up hydrogen accompanied by 
11 spitting ” when they solidify in an atmosphere of the gas. At the 
respective melting points copper gives up 2 volumes, iron 7 volumes, 
md nickel 12 volumes of the gas. 

At 930°, 100 grams of solid copper dissolve 0*108 mg, ; at 1420° the 
fused metal takes up 1*097 mg. of hydrogen. At 930°, 100 grams of 
solid iron dissolve 0*431 mg. ; at 1550° tfie fused metal takes up 
2-5 mg. of hydrogen. At 923°, 100 grams of solid nickel dissolve 
j )*86 mg, of hydrogen. In each case the gas was corrected to 760 mm. 
Pressure. G* S. 
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Passivity of Metals. ' EIkst Gsavb (Zmtil phyaihai. 

1911, 17, 513 — 576),— There ire serious objections tothe oxide th«|' 
of passivity andito the suggestion that the passive and active m e taj 
lave different valency. The only theory of passivity in accordant 
with the facts is that of Le Blanc (Boll imam FetUchrift, 1 H04, ijwi 
who has pointed out that the solution pressure of iron in the pasd/j 
state is much smaller’than that in the active state. On this | Jis ^ 
there are two possibilities: either pure iron is the active form ami 4 
negative catalyst is produced which renders it passive, or pure iroj. 
the passive form and is rendered active by some positive cataltjt 
which greatly increases its solution pressure. The author’s results 
(described below) lend support to the latter view, the positive 
catalyst being H" ions. 

The ordinary impurities in iron and nickel have no effect on tie 
passivity. Neither hydrogen peroxide nor ozone renders iron or nickel 
passive, although they render them leas readily attacked, and the 
passive condition is retained longer in the presence of hydroi.en 
peroxide. Further, the nature of the change from the passive to tie 
active state is different from the fall of potential after polarisation by 
oxygen. 

The main evidence in favour of the view that the activity of these 
metals is due to the presence of H' ions is as follows. Iron and 
nickel become active when heated in hydrogen, but become passive 
when heated etroogly in air, nitrogen or a vacuum. Molecular 
hydrogen, after being in contact with iron and nickel, does not alter 
the potential, bnt ionised hydrogen renders the metals active and 
ionised nitrogen renders them passive. Hydrogen ions are given 
off when a metal changes from the active to the passive state. 
When iron is saturated with H' ions, the charge giver, ot 
on heating is greatly increased. When iron is rendered active at ore 
point by bringing it in contact with R' ions, other parts of the metal 
are rendered active by diffusion. , . 6. S. 

A New Method for Determining the Extent of Busting.- 
Huoo Jacob and K. Kaesbohseh ( Chcm . Zeit ., 1911, 35, 877 — 878).— 
The rusted article, which has been carefully weighed before rusting 
was allowed to take place, is made the cathode to an anode of platinum 
or carbon, preferably the former, in a suitable electrolyte. On the 
passage of a weak current, the gas which forms on the cathode detaches 
the rust from the surface, or else makes it so loose that it is easily 
brushed off. The article in question is thus very readily cleansed 
from all particles of rust, and after drying may be weighed to 
determine the extent of rusting. The best electrolyte is a 0‘25 — 1% 
solution of sodium sulphate, and the current is so regulated that 
there ira vigorous evolution of gas from the electrodes. The,™ 
necessary for the cleansing process varies considerably, but the results 
obtained with this method are nyuoh more accurate than those got 
“'Jh the ordinary method of cieah&ing. T. S- ” 

> nee of Surface CofSition on the Busting ^ 
Kur#4&mdt {Metattvrgie, 1911,8, 353— 358). — Whilst 
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inm rust* .uniformly over the surface, the rusting of wrought iron and 
mild tm) w confined to local areas. The difference is due to the 
adherent character of the protective oxide film on cast iron, which is 
not readily dislodged by rust, whilst the film on wrought iron and 
steel readily scales off and allows the spongy rust to form. Alterna- 
tions of wetness and dryness are better resisted by cast iron for the 
»me reason. <3 jj j) 

The Rusting of Iron in Reinforced Concrete. Eduard Donath 
Zeitsch. angew. Chem ., 1911, 24, 1398— 1402).— It is known that 
rusty iron or Bteel, embedded in concrete, gradually loses its rust. It 
s found that calcium hydrogen carbonate readily dissolves the ferrous 
Hydroxide from rust, causing it to separate from the iron surface, 
The solvent action is accelerated by the presence of sulphates. Small 
juantities of pitrites and nitrates are formed in the action of lime on 
ron ruRt, the nitrogen being derived from ammonia contained in the 
•ust. It has been suggested by Michaelis that the ferric oxide partly 
•©acts with the lime of the concrete, forming a calcium ferrite. This 
s found to be the case. A mixture of iron rust with slaked lime is 
nuch more readily dissolved by dilute acetic acid or by alkaline sugar 
lolution than the rust alone, and this reaction is probably, in part, the 
•ause of the removal of rust by the concrete. 0 . H. D. 

The Solubility of Carbon in Iron. Otto Ruff and Otto Gokcke 
Metallurgy 1911, 8 , 417—421. Compare Ruer and II jin, this vol., 
i, 494). — Iron is melted in a graphite crucible, enclosed in a carbon 
ube resistance vacuum furnace. The temperature is read by means 
>f a Wanner optical pyrometer. The iron is kept molten until 
saturated with carbon, and the crucible is then, by means of a special 
levice, allowed to fall through the furnace into a closed vessel of 
ce-cold water. The quantity of dissolved carbon is estimated analyti- 
ially. The experiments have been carried aB far as 2620° without 
iny separation into two layers. 

The solubility of graphite in iron increases with the temperature 
rom 1130°, the solubility curve having an abrupt change of direction 
it 1837° and 6 6 % C, and a very distinct, maximum at 2220° and 
9*6% C. These two points correspond with the carbides Fe 3 C and 
Fe 2 C respectively. The rapidly quenched specimens show the struc- 
ure of the metastable eutectic, with the excess of graphite in the 
orm of plates parallel with the octahedral faces. C. H. D. 

Tbe’tequilibrium Diagram of the Iron-Carbon Alloys. Otto 
Iuff {Metallurgy 1911, 8 ; 456—461. Compare preceding abstract). 
—Although the freezing-point curve of tho iron-carbon alloys has 
critical points corresponding with the carbides Fe 3 C and Fe 2 C, t 6 
iquilibrium point 3Fe + C — Fe,C is always below the saturation 
wint for the carbide, so that the only solid phase in contact with the 
olution is graphite. The carbideB are endothermic compounds at 
emperatures above 700°. The diminished solubility o grap ism 
ron above 2220 ° is due to dissociation of the carbide i Fe 2 C. Below 
1220° the reaction 3Fe 2 C = 2 Fe,C + C takes place, and at 1837 the 
eaction Fe,C = 3Fe + C. 



SSTBA' ^ . 

The boiling point of iron, saturated with carbon is 2750°/lo 
whilst pure iron boils at. about 2220° under the same conditions, 
vapour of the alloys contains both iron Bind carbon, ■ 

In tbe process of Solidification, the quantity of solid carbide formed 
isdeterminjjlby its velocity of qissooktion and tbs difference between 
its oqailibrala concentration and its solubility, wUlst the rate of 
cooling, by determining the. extent of the supersaturating also affect, 
the remit, , Formula e are given for calculating the quantity 0 t 
carbide formed under given conditions. C. H, D. 

Influence of Thermal Treatment on the Properties and 
Structure of Hypereuteotoid Steel. A. Jotq (InUmat. Zei^ 
Metallography, 1911, I, 209— 255).— In . steels containing from I 0to 
1-5% of carbon, a martensitic structure gives the greatest hardness, and 
a pearlitic structure the greatest ductility, whilst trooatite and sorbite 
give toughness. The limits of temperature between which the steel 
can be safely hardened by quenching become closer and also lower as 

: ■ c. a d. 


the carbon is increased. 


The Alloys of Iron and Antimony. A. Poktevin (Rm. j, 
Metallurgy, 1911, 8, 312— 314).— The temperature at which pea* 
is formed in alloys of iron and carbon is not appreciably altered by 
the presence of 1—9% of antimony. The antimony is retained in 
solid solution up to 6 ’5%; richer alloys show distinct crystals of an 
antimoiude (compare Kurnakoff and Konstantinoff, Abstr., 1908, ii, 
391 ; Goerens and Ellingen ; Abstr., 1910, ii, 298). C. H. D. 

The Structure of Galvanised Iron. W. Guf.rti.f.k (hlmd. 
Zeitech. Metallography, 1911, 1, 353 — 376). — Sections cut obliquely 
through the outer layers of galvanised iron show that the sine and 
iron are separated by an intermediate layer of crystals of the 
compound FeZn,, This compound ia more electronegative than 
either iron or line, and thus accelerates corrosion if exposed. The 
xihe layer contains isolated crystals of the compound FeZn, which 
ia also electronegative. 

Zinc deposited from vapoor by the dry process, or from solution by 
the electrolytic process, is porous, and also contains minute crystals. 

C. H. D. 

The System CrO.-H.O. Robert Krehann [with J. Dai her and 
& Brsnrsoh] (MtmaUh., 1911, 32, 619-622).-The ice-curve of the 
system OiQ,-H,0 hss been determined down to -74°. It ™ » 
found possible to measure the eutectic temperature, but extrapolation 
of tie icecurve and the solubility curve of chromium trioside gives 
* J point at - 105° and 57 ’2% CrO,. Analysis of the crystals 
_g from more concentrated solutions shows that the omy so i 
irmed is the trioxide, no hydrate being found. O. H. it 

» Action of Aoetio Anhydride on Uranium Nitrate 
WIO n*M{Chem. Zrit., 1911, 36, 1005 — 1006 ) —Wben i urn* 
ite (5 grarii) is treated with an excess (20 c.c.) of acetic anby , 
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. jolntion to %*t formed, from which, after a short time, copious 
fanes of nitrogen peroxide are evolved, At the same time anhydrous 
manyl Metate, ITOjAcj, is deposited as a yellow, crystalline 
powder.:; Sop .the above reaction to take place in the cold, it is 
aeoeesaiX; the* the acetic anhydride should contain a little ’acetic 
■cid, -pr thhjyjnsther acid, for example, hydrochloric acid, be added to 
liberie scm^Jptric acid from the uranium nitrate. If pure acetic 
anhyfflpae is 8*0, heat is necessary before the reaction commences. 

If eicess of 'the anhydride is not used, the only product obtained is 
1 deep yellow liquid. 

Thorium nitrate does not react ae vigorously as uranium nitrate, 
and there is scarcely any action with lead or thallium nitrate. 

Concentrated nitric acid reacts vigorously with excess of- acetic 
anbydride'in a short time, even in the cold. T. S. P. 

' '• / * 

Melting Point of Tantalum. M. von Pirani and Alfred E. 
Meyer (Her. dmt. physikal. Ges., 1911, 13, 540— 551).— An electrical 
method of measuring the melting point is described, which involves 
bhe use of an optical pyrometer. This method allows the determina- 
tion to be made in a vacuum, and enables the metal to be completely 
isolated from other substances, which is a necessary condition because 
of the great reactivity of the metal at high temperatures. In 
these circumstances tantalum is found to melt at 2850°+ 40°. 

H.M.D. 

The Atomic Weight of Tantalum. William H. Chapin and 
Edgar F. Smith (/. Amr. Chem . Soc., 1911, 33, 1497— 1504).— The 
method used was the transformation of tantalum pent&bromide into 
the oxide. 

Tantalum oxide was obtained from recrystalliBed potassium 
tantalifluoride by treatment with sulphuric acid, subsequent hydrolysis, 
washing, and ignition. The pentabromide was prepared by conducting 
bromine vapours over a red-hot mixture of the oxide with sugar - 
carbon. To purify it, it was repeatedly sublimed in a vacuum, 
whereby very small quantities of a yellow residue were obtained, 
bhe analysis of which indicated the existence of a tantalum oxybromide, 
IaOBr 8 . The pure pentabromide so obtained was then hydrolysed by 
water, and the acid and water evaporated off, the last traces of, 
bromine being removed by evaporation with 10% nitric acid; the 
residue was then ignited to constant weight. 

As a mean of eight experiments the atomic weight is found to 
be 181*80, the values varying from 181*68 to 181*91 (0 = 16). 

T. 8. P. 

Metallography of Selenium-Antimony Systems. Henri 
Pelabon {Compt. rend., 1911, 153, 343— 346).— Microscopic examina- 
tion of (Selenium— antimony systems leads to the same conclusions 
as the previous study by the cryoscopic and electrical methods (this 
vol. t ii, 575). Mixtures containing more selenium than the compound 
Sb 3 Se 9 show large crystals of this substance in a matrix of selenium. 
This is the only definite compound obtainable by fusion of the elements. 
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Mixtures containing 16—50% atomic proportions' of selenium showt* 
phases having almost the same density. The less dense contains 
smaller amount of antimony and crystallises in long needles, «vi ! 
the other appears as irregular leaflets W. 6. -\y * 


Mineralogioal Chemistry. 


New Synthesis and New Occurrences of Covellite. Ahst:s 
F. Koasas (School of Mina Quarterly, New York, 11)1 1, 32, 298—304) 
— Pseudomorphs of bluish-black covellite after tine-blende from Bit 
Coon mine, Galena, Kansas, gave analysis I ; deducting unaltered zinc 
sulphide, thia agrees with the covellite formula CuS. The covellite 
was no doubt produced by the action of copper sulphate solution 
on tine-blende, ZoS + CuSO t = CnS+ZnS0 4 . When finely-powdered 
zinc-blende was heated with copper sulphate solution in a sealed tube 
at 150 — 160° for some hours, the material became largely converted 
into bluish-black covellite (analysis II). 



Cu. 

Zn. 

Fe. 

s. 

SiO,, 

Total. 

I. 

18-80 

43-68 

1-17 

31-37 

4-47 

99-49 

II. 

60-10 

5-98 

0-74 

88-75 

- 100-75 


Other occurrences of covellite are described from California, Colorado, 
Nevada, and Wyoming. The mineral occurs in the oxidised zone of 
ore-deposite, and is a product of decomposition of copper-pyrites, 
boraite, tetrahedrite, enargite, malachite, etc., and it also occurs as 
pseudomorphs after zinc-blende or galena. L. J. S. 

Minerals from the Lead and Zinc District of Galena Joplin 
(Kansas-Missouri). Al-stik F. Rookhs (Ztiisch. Krysl. Min,, 1911, 
48, 370—374 ; from Univ. Geol. Survey, Kansas, 1904, 8,445-509).- 
Descriptions are given of thirty-nine Bpecies collected in this mining 
..district. Analyses aregivenof the following : Covellite pseudomorpbous, 
after zinc-blende (preceding abstract). 1, Zine-bleDde (wurtzite I) from 
near Joplin : massive with botryoidal or staiactitic surface, of a dark 
brown colour, and under the microscope showing a granular structure 
and birefringence. In the cavities it contains small hemimorpbic 
crystals of wnrtzite. The results of the analysis are calculated to 
100% after deducting SiO s and PbS. II, Hydrozincite, white, 
opaque encrustation on smithsonite and hemimorpbite, from Granby, 
Missouri ; formula ZnCO,,2Zn(OH) s . 

'in. Fc. ' S. ZnO. CO,. H,0. SiO., Total. 

I. 64-08 2 73 88-18 - - - 10“'°° 

II. ^ _ — 72-80 14*94 12-12 0-14 10000 

iV ' r LJ.S. 
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The Constitution of Marcasite and Pyrites. Geobob W. 

PtcmQB (J. Amer. Chem. Son., 1911, 33, 1487— 1492). When 

marcasite or pyrites was heated at 250° with carbon tetrachloride in a 
sealed tube, the results indicated that about 75% of the iron in each 
mineral remained in the ferrous state. Sulphur monochloride was 
formed, however, and the results obtained are probably vitiated by 
the establishment of an equilibrium. With a 10% solution of 
cadmium sulphate instead of carbon tetrachloride, about 20% of the 
iron was found to be in the ferrous state. With arsenic trichloride 
instead of arsenic trisulphide, a colloidal solution of arsenic was 
obtained. , 

When either marcasite or pyrites is heated with excess of bismuth 
chloride at the fusion point of the latter and in an atmosphere of 
dry carbon dioxide, the mineral is completely decomposed within live 
minutes, and all the iron is found to be in the ferrous state. Only 
about 91% of the sulphur is in the form of bismuth sulphide, however, 
some of it being transformed into sulphur monochloride. 

The authors draw the conclusion that in both marcasite and pyrites 


the iron is in the ferrous state, 


the formula being Fe<^. 


T. S. P. 


Chemical Composition of a Telluride of Gold and Silver from 
Nagyag. Cablo Gastaldi (Rend. Accad . Sei. Fie. Mat. Napoli, 1911, 
[iiia], 17, 24 — 26). — Very different results have been obtained by 
different observers for the composition of krennerite, a rare telluride 
of silver and gold found in Transylvania and at Cripple Creek, 
Colorado. The author now shows that two different minerals have 
been known under this name, and proposes to retain the name kron- 
nerite for the compound, AuTe 2 , occurring in rhombic crystals, whilst 
for the other mineral, of the formula ( Au,Ag)Te, the name muthmannile 
is suggested. "• 

Chemical Composition of Goldschmidtite. Carlo Gastaldi 
(Re-nil. A-cr/id. Sci. Fie. Mat. Napoli, 1911, [iiia], 17, 22 — 24).— 
A rare mineral obtained from Cripple Creek in Colorado has been 
shown by Hobbs (Abstr., 1899, ii, 493) to contain gold, silver, and 
tellurium, and was termed by him goldschmidtite. Palache, on the 
other hand (Abstr., 1901, ii, 109), regarded the new mineral as identical 
with sylvanite. The author now shows that goldschmidtite is a new 
mineral of the approximate composition (Au,Ag) 2 Te 6 , whereas sylvanite 
has the formula (Au,Ag)Te 2 . “• 

Neocolemanite, a Variety of Colemanite, and Howlite from 
California. Aethuk S. Eakle (Bull. Dep. Geol. Urn. California, 

19 H Q i 179 189 ) A workable deposit of calcium borate, with 

seams 6-^— 10 feet in thickness, occurs interbedded with black carbon- 
aceous shales near Lang, Los Angeles Co., California. The maten 
consists mainly of neocolemanite (anal. I), with embedded nodules o 
howlite (anal. XI) and a little calcite. -The neocolemanite is identical 
with colemanite in chemical composition, and in many of its p ysic 
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cMMOMn, ouc n snows slight differenoetinihe angles of a, 
clinic r %etals (a : i : c - Q-7771 1 1 : 0 5*93 ; and 

optical properties (optic axial plane perpendietditto the plane 
metry, as in eolem&nite, bnt c : t « - 42°30'). . 

BjOj, CaO. SiO r H,0. Total, Ba rr. 

I. 49-45 27 -76 - 22-45 99 89 2428 
II. .45-56 . 28-26 14-81 11 37 100-38 2-581 

L J. 8. 

Barytea from tbs Freiberg Mining District. M. Hexm,,* 
(JM. Min., 19U, Btil-Bd,, 32, 71-100).-A erystaCS! 
description of barytes from the mineral-veins of the Freiberg district 
Brownish-yellow crystals from the Himmelsfiirst mine contained oul 
about 0-1% CaOj the oolour is due to the presence of bitume/ 
Reddish platy barytes from^he Kurprini mine gave : 

Ba.Oa.Fe. S0 4 . Total. 

58-17 0-28 0-57 41-04 100-06 

... . - ■■■■■■' b. J. S. 


- niojo. 

in tie 
of sy®. 


Synthesis of Smithsonite and Angleeite, i'GiusmE p I0H . 
(Alii R. Accad. Sri. Torino, 1911, 46, 783— 788).— Arhombohcdronof 

calotte was suspended by a platinum wire in 20% zinc sulphate eolation 
contained in a closed vessel. After about seventeen and a-h&lf years 
the rhombohedron was found to be coated with needles of gypsoi® 
and with a white mamillary incrustation which proved to he smith 
aonite. A solution of potassium nitrate left for about twenty years 
in contact with a fragment of zinc-blende was found to give the 
reactions for sulphates. The author, therefore, draws the conclusion 
that the formation of smithsonite in the superficial layers of the 
earth’s crnst (in calcareous rocks containing zinc-bleode) is doe to 
the oxidation of the blende to zinc sulphate, and the subsequent 
interaction of the latter with the calcium carbonate. 

Similarly, a piece of galena left in potassium nitrate solution tor 
seventeen and a-half years became covered with minute anglesite 
cryatals, whilst the solution contained nitrite; 4KNO, + PbS = PbSO, + 
4BENO, (compare Abstr., 1910, li, 621). T. H, P. 


a Mineralogioal Notes [Ouprodesoloirite, etc.]. F. N. Gear 
(Zttiteh. Kryst Min., 1911, 49, 321 — 331). — Crystallographic 
Aescriptions are given of various minerals— vanadinite, wulfenite, 
linarite, caledonite, etc.— from Arizona and California. The follow- 
ing analyses (previously published in “ The Mineralogy of Arizous" 
by the same auth#r, 1910) are given; I, Cuprodescloizite, occurring 
a»i* black yrystallised crust, 1 — 2 mm. thick, on large crystals of 
vanadinite, from the Old Yuma mine, near Tucson, Arizona; the 
colour of the powdered mineral is pale olive-green. II, Descloizile. 
occurring as small, black crystals with yellowish-green streak, from 
Argentina. Both analyses agree with the usual formula 
.■ • B,(VO^,R(OH) r 

CuO. FeO. ZnO. MnO. Vfi r itfi r CL Bfi. InsoL Total 

- 6'71 - 23-02 - - 2-52 - MSI 

a g dM flB T '-M. 0-f6 13-16 *66 2805 01T M! »* OH 9S1S 

.'Seaae f* ..V -: L J S 
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|'erritnang»tite,a New Mineral. WaldemarT. Schallkr {Ant,. 
KimmmM 82) 161— 162).— The sample of tungstic-otdire 
desoribWftt'iSlia the Germania tungsten mine, Deer Trail mining 
district in ttEe north-eastern part of the State of Washington, where 
it occure-aSAn alteration product of wolframite in massive quarts. It 
is a pale yellow or brownish-yellow ochre, but under the microscope 
is seen to consist of minute, hexagonal plates, which are optically 
isotropic on the base. Analyses of small quantities of material gave : 

WO r Fe^O,. Ignition (H,0). Iusol. (Quartz). Total. 

87T 26 6 18-6 147 97-0 

ffi'8 27'3 20-9 [16-0] 1000 

These results agree with the formula Fe s O s ,WO s ,6H !l O. The 
mineral tlins differs from ordinary tungstic-ochre, or tungstite, and it 
is named fergitungstite. L. J. S. 


Some Presumed Chemical Effects of Pressure in Mineral 
Metamorphism. Giorgio Spezia [Alii R. Accad. Sci. Torino, 1911, 
46, 682 — 698). — The author has submitted to experimental examina- 
tion the statements of van Hise ( Treatise on Metamorphism, Mono- 
graphs U.S. Geol. Survey, 1904, 47) on the effect of pressure in 
causing chemical change. This writer supposes that under the 
influence of high pressure (1 ) silicates are formed from silicon dioxide 
and carbonates ; (2) combined water may be squeezed out of hydrated 
minerals ; (3) combined oxygen may be removed in the same way. In 
regard to the first statement it has been shown that hydrated silicon 
dioxide and calcium carbonate do not react under a pressure of 6000 
atmospheres for one year R . Acad. Sci. Torino, 1 905, 40, 698). 

The author has subjected samples of limonite, alum, and alabaster to a 
pressure of 8000 atmospheres for eight months at 15 — 24° withont effect- 
ing any dehydration. Crystals of gothite maintained under a pressure 
of 9500 atmospheres fortwenty-six days at 15° showed no loss of water, 
although crystals of the substance were almost dehydrated after 
having remained in water in an autoclave for seven days at 320 330 
(corresponding with a pressure of 135 atmospheres). It has also 
been impossible to obtain evidence of the occurrence of deoxidation at 
high pressures. When a mixture of cupric oxide and potassium (or 
magnesium) was kept under a pressure of 9500 atmospheres at 18._ 
for thirty days, no oxidation of the metal occurred, although pressure 
might be expected to favour the reaction, because it would be attended 
by a diminution of th8 molecular volume. 

Calcite (D 2'73) and aragonite (D 2'92) when kept under a pressure 
of 7000 atmospheres at 15-25° for six mouths both remain 
unchanged, so that van Hise's statement that high pressure favours 
the production of the densest form of minerals lacks confirmation 
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Physiological Chemistry. 


The Ohemioal Regulation of Vascular Tone as Studied 
on the Perfused Blood-vessels of the Frog. Donald R. Hooker 
(Amsr. J. Physiol., 1911, 28, 361-367).— Vascular tone is increased 
by calcium ions and oxygen, and decreased by sodium and potassium 
ions, carbon dioxide, and urea. The musculatures of the vascular 
system and of the intestine give opposite results under the influence of 
carbon dioxide and oxygen. W. D. H. 

The Behaviour of Acetone Substances in Intermediary 
Metabolism. H. Che. Geelmuyden (Zeitsch. phyM. Chm., 19n, 

73 , 176 191). — Acetoacetic acid and /8-hydroxytyityric acid ad- 

ministered to phloridzinised rabbits on a constant cabbage diet 
produced in all cases a deoided increase in the sugar excreted iu the 
urine. It is considered that these “ acetone-Bubstances " are first 
synthesised into glycogen in the liver. W. D. H, 

Muoio Acid and Intermediary Carbohydrate Metabolism, 
William C. Rose (J. Biol. Chm., 1911. 10, 123— 138).— Mucic acid 
in large doses is only, in part, excreted in the urine ; a very small 
increase occurs in the oxalic acid of the urine, and so mucic acid 
is hardly a percursor of oxalic acid. Large doses of galactose and 
lactose do not lead to mucic acid in the urine. Mucic acid is therefore 
not an intermediary product in the metabolism of galactose-yielding 
sugars. The experiments were made on dogs and rabbit* 

Protein Metabolism. II. Franz Fhank and Alfred 
Schictenhelm ( Zeitsch . physiol. Chm., 1911, 73, 157 175).— Two 
dogs were fed on a diet containing the necessary amount^ of fat 
and carbohydrate ; nitrogen was supplied in the form of dog's flesh, 
ox flesh, and other forms of meat in the dried state, as well as 
in casein, blood albumin, peptone, and the abiuretic products of 
complete digestion of fish, beef, egg albumin, and milk. Each article 
mentioned was employed alone for periods of from seven to twenty-six 
days. Two results of importance stand out: (1) nitrogenous meta- 
bolism was practically the same whatever form of protein food was 
given; dog’s flesh for the dog has no special value; (2) the abiuretic 
products maintain* metabolism as wellaas the undigested protein. 

W. D. H. 


Velocity of Decomposition of Food-protein and Body-pro- 
tein. Heinrich von Hoesslin and E. J. Lessee ( Zeitsch. phystol . CAem-, 
191L73, 345— 361)— The relative value of protein from dogs ana 
ox dogs after inanition has been pointed out m 

M L.hanJy f'ffca present observations, although they show saw 

fifc&vour of Michaud's view that an animal utilise? 

. “BJF |^ m another animal of phe same kind, do : no pro 
'i is a great one. W. • • 


that I 
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Formation of Proline in the Digestion of Gliadin. Emil 
FiieHER and E. S. London (Zeitsch. physiol. Cltem., 1911, 73, 
398 — 400). — In the dry residue of the chyme obtained from about the 
middle of the intestine by a fistula in a dog fed on gliadin, the amount 
of free proline found was approximately that obtained by Abderhalden 
and Samuely after complete hydrolysis by acids. W. D. H. 

A Mode of Resorption of Reserve Fat. Maurice Piettre 
(Cvmpt. rend., 1911, 153, 487 — 490). — The fat of sheep suffering 
from distomatoais, in which the liver has become invaded by the 
embryos of Fasciola kepatica, undergoes a change in appearance and 
acquiree a peculiar farinaceous consistence. Determination of the 
iodine number and other constants shows that no chemical change 
has taken place. The subject has been investigated histologically. 

\V. 0. W. 


Histochemistry of Spermatozoa. II. Hermann Steudel 
(Zeitsck physiol. Client., 1911, 73, 471—477. Compare this vol., 
ii, 626). — The heads of herring spermatozoa washed with water and 
freed from fat by alcohol and ether should theoretically yield 71’8% 
nucleic acid and 28'2% protamine. By phosphorus estimation, sup- 
posing all the phosphorus to be in the form of nucleic acid, only 
65'4% of nucleic acid is present. By extraction with 1% sulphuric 
acid, the loss of protamine is even greater, 1978 instead of 28'2%. 
By estimating the yield of arginine, there is still a loss of the 
protamine reckoned therefrom of 5'9%. Evidence is adduced that the 
spermatozoa heads contain a small quantity of a protein which Kj ves 
Millon’s reaction. " ■ “• 


The Relation between the Physical, Chemical, and Electrical 
Properties of Nerves. V. The Action of Cinchonamme Hydro- 
chloride on Frog’s Nerves. F. O'B. Ellison (J. Ihyml, 1911, 
43 28— 33). — Cinchonamine hydrochloride increases the injury 

current, and abolishes the action current of a nerve. H does not 
abolish excitability or conductivity. v 


The Oxidation of Isolated Animal Tissues Arthur Harden 

and Hugh Maclean (J. Phy.ioL, 1911,43, Koreans- 

for estimating the post-mortem gaseous metabolism of minced . 

is described and figured. Such organs have no 

producing carbon dioxide from sugar in an atmosphere of 

they havf in one of nitrogen or hydrogen. Tm-e juices prepare by 

the aid of kieselguhr and aqueous or saline extracts oftissm* 

little or no respiratory activity. Ox.dat.on m m.nced 

lowered by Grinding with sand, mixing with kieselguhr, or by the use 

of antlseptrc". The figures obtained throughout are comnde.ably 

lower than those given by Battelli and Stern. 

The Indophenol Oxydase 
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the exception of the hedgehog, the liver is the poorest, The harvest 
mnuBe h^g more then the dn min oii mouse, and that more than the Ait 
but the amount in each tissue in the larger mammals from the g n ; oea ’ 
pig upwards is nearly constant. These results. roughly correspond 
with the degree of oxygen saturation as determined by Ehrlich. i„ 
birds theoxydaaiopower of the tissues, and the respiratory exchange 

rnn parallel. The oxydasie power 'depends largely on the power a tiss M 
possesses of' sustained activity. Cold-blooded animals have very little 
oxydase, and the same, is true ’for embryonic tissues, the liver 
excepted. W. D. 1|. 

The Composition of lie Heart of Man and Dog. Richau) 
Lkdebeh and Karl Stolte (Bioehom. Zoitsoh., 1911, 36, 108 — 112). — 
The following estimations were made: Water content, amount of 
substance extractable by ether, glyoogen, potaseium + sodium 
chlorides, sodium, potassium, chlorine, phosphorus, sulphur, nitrogen, 
and total ash. No appreciable difference could be detected between 
normal hearts and hearts pathologically affected. Dogs’ hearts 
contain less sodium, chlorine, and sulphur than the human heart, 
whereas the phosphorus and nitrogen content is higher. The results 
are tabulated. . ■ S. B. 8. 

Action of Various Salts on Isolated Muscle. I. Sodium, 
Potaseium, and Amm onium Salts. P. G. Wabd (Proc. phyml 
Soc., 1911 ; X Physiol., 43).— The abolition of response to direct 
excitation in the frog’s eartorious is most readily produced by 
potassium Balts; ammonium and sodium salts follow in the order 
named. The recovery in saline solution is rapid in the case of 
potassium salts, and that from the other salts iB much less pronounced. 


The Formation of Glycine in the Animal Body. I. The 
Synthesis of Hippuric Acid in the Liver of the Rabbit. Star 
Fbikdmakk and Heemass TachaN (Biochem. Ztitoch., 1911, 35, 
88—103).— It has been shown that in the excretion of hippuric acid 
more glycine can be removed from the body than is ingested, and, 
furthermore, that young animals can have combined in their protani 
more glycine than is contained in the iDgested proteins. Investiga- 
•tlons were therefore undertaken with the view of throwing light on 
the method of synthesis of glycine in the animal body. For this 
purpose, the formation in the rabbit’s liver wss studied, the method ot 
experiment adopted being the perfusion of this organ in hriedmamn 
'apparatus with defibrinated rabbit’s Wood to which benzoic acid W 
b*m added, and the estimation of the hippuric acid formed umw 
various conditions. From a large series of experiments 
that the Mkraric acid quantities formed varied greatly m «> 

hat the addition of glycine or its homologues, or of tc 
rids (as' sodium salt), did not increase the amount, i 
[ therefore that glycine is directly formed in the h 
~ J» perfused with Wood containing benzoic sod- 
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Urio Atfid Formation. VII. (1) Failure of Regeneration of 
0 %ic Aoid in Hunger. (2) Destruction and Formation of 
Uric Acid in Birds. (3) Uric Aoid Synthesis in Mammals and 
Birds. IzA* (Zeitsch. physiol. Ghm., 1911, 73, 317 — 334). — 

The livers of dogs in a state of inanition have only a feeble uricolytic 
power, and they do not produce regeneration of the uric acid on the 
addition of the blood of fasting animals. A considerable amount of 
uric aci3 is, however, formed if the blood of a well-fed animal is used. 
The bird’s liver freed from blood has the power of decomposing 
uric acid. Livers of birds killed two hours after feeding are able to 
re-form (in the absence of oxygen) the uric acid which has disappeared ; 
in the latterphenomenon, an enzyme (thermolabile) in the blood, and 
a co-enzyme (thermostable) in the liver are concerned; the co-enzyme is 
soluble in alcohol and is not present in the kidneys. Uric acid 
synthesis from dialuric acid and urea occurs, not only in vitro , but in 
artificial perfusion of the liver in both mammals and birds. The 
addition of lactic, sarcokctic, tartronic, acrylic, oxalic, and mesoxalic 
acids leadB in the absence of oxygen to no formation of uric acid. 
Among the substances which are uric acid formers in birds, only 
ammonium carbonate and urea in the presence of carbon dioxide lead 
to an increase of uric acid. W. D. H. 

Probable Formation of Adrenaline in the Animal Body. 
Casimib Funk ( Proc . physiol. Soc 1911, iv. ; J. Physiol., 43).— 
3 : 4-Dihydroxyphenylalanine (Trans., 1911, 99, 554) has no action on 
blood-pressure, and is not toxic; when incubated with suprarenal 
glands, or with a mixture of these glands with liver and pancreas, no 
adrenaline is formed. It is, however, still possible that the first 
stage of adrenaline formation may occur in the intestine, and may be 
of a similar nature to the transformation in the intestine of tyrosine 
into y>-hydroxyphenylethyk mine. W. D. H. 

Calcium Resorption and Calcification. Masahiko Tanaka 
(Biochem. Zoitsch., 1911, 35, 113— 133).— The solvent effect of liquids 
(water, O’ 9% sodium chloride solution, or ox-serum) saturated with 
carbon dioxide on bone and allied material, such as teeth and 
ivory, was studied, and the rate of solution per day per 100 
sq. mm. noted. In all cases the solution was found to be quite 
appreciable. The solvent action of the tissues was also studied by embed- 
ding weighed pieces of ivory in the various tissues of living animals 
and estimating the rate of absorption by weighing. This was found to 
vary from 0-00070 (in the kidneys) to 0*00118 gram (in the spleen) 
per sq. mm. per day. The formation of calcium deposits in the living 
organism after injection of calcium salts was also, studied. . t was 
found that in rabbits, dogs, guinea-pigs, and mice deposits were 
formed after injection both of soluble and insoluble calcium salts, the 
formation commencing after two days when the injected dose was not 
too small. The deposits do not form at the point of injection, but in 
the neighbouring tissues. Attempts to produce calcium metastases, such 
as are met with pathologically, were not successful under the varying 
conditions of experiment tried (including simultaneous injection of 
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phosphates); Analyses of oaloiaaj deposits formed after introducti 0 
of carbonates and phosphates were madev From the results the c a D 
elusion is drawn that the constancy of the composition o( calcic 
deposits and of bone is not due to the existence of a definite chemical 
compound, but to the practically, constant proportions of carbonates 
and phosphates in the blood-plasma and lymph. The results confirm 
the conclusions arrived at by Wells and Benson. 8. Ij g 

Melanin. II. The Pigmentation of the Adult Periodical 
Cicada (Tibicen septendeoim). RosS A. Gobtnek (J. Biol. Ck m 
1911, 10, 89— 94);-eThe "seventeen year" locust pupa Kpend ’ 
seventeen years in subterranean regions, and on emerging from the 
ground is fully matured in from twenty to sixty minutes. At first it 
is white, and then in a few hours develops black and orange patches ■ 
it then becomes deep black, except the eyes, which are red, and the 
wing veins, which are orange. This is due to the interaction of » 
chromogen and an oxydase of the tyrosinase group; the latter is 
secreted with the new cuticle ; it is soluble in water, and rendered 
inactive by alcohol and by prolonged dialysis in collodion bags. 

W. D. H. 

Melanin III. The Inhibitory Action of Certain Phenolic 
Substances on Tyrosinase. A Suggestion as to the Cause of 
Dominant and Recessive Whites. Ross A. Goktnkr (/ But, 
Chem.y 1911, 10, 113— 122).— If albinos are crossed with a coloured 
variety, the first generation are all coloured. Other forms of whit* 
animals differ from the true albino in giving white offspring. In the 
former case, the white is a recessive, in the latter a domiuant, charac- 
teristic to adopt Mendelian nomenclature. The difference must 
ultimately be due to the interaction of chromogens and oxydases in 
the skin. Aromatic compounds with two hydroxyls in the meta- 
position inhibit the action of tyrosinase on tyrosine and other 
chromogens If tyrosine is converted in the body into either 3-hydroxy- 
a-aoilinopropionic acid (that is, the hydroxyl is shifted from 4 to 3), or 
if an additional hydroxyl is added ortho to the alkyl chain, a compound 
is secured which would be incapable of pigment formation under the 
influence of tyrosinase, and would inhibit pigment formation even if 
tyrosine and tyrosinase were both present. Such a condition would 
produce dominant whites. Albino whites lack either the enzyme, the 
'chromogen, or the inhibiting factor. W. D. H. 

Composition of the Secretion of Timarcha tenebricosa. 
E. WacS Cabuke and C. Loyatt Evans (Premier Congra Intend 
d’Sftemd. Brussels, 1910). — The red secretion of the bloody-nosed 
■ beetle issues from between the jaws. The ash contains calcium, iron, 
magnesium, potassium and sodium, phosphoric acid, and chlorine. The 
inoet abundant salt is calcium phosphate. The secretion contains 
albumin and globulin, the pigment is mainly lipochrome, and is 
soluble in alcohol and ether. The fluid bubbles with sodium hypo- 
bromite, and contains a copper-reducing substance in small quantities. 
No enzymes ware found. No quantitative analysis was made owing 
to the, paucity of material. ^ 
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of the Urine Excreted After Severe* 
,^i2 0 V\ L Hm ®“" &Dd Baucis G. Bkkedict 
281 — 300). — Urea and ammonia (C'N 
ratio 0'4®SM<t respectively ) tend to keep this ratio in the urine low ■ 
eric acid. dreatinine and other carbonaceous compounds raise this ratio 
The value of a study of the 0 : N and calorie : N ratios in the urine is 
rery great, in. nutrition experiments and in pathology. The ratios 
[methods for determining which are given) were estimated in ei»hteen 
urines after a long-distance running race. In twelve cases the values 
were normal, the remaining six gave high ratios, irotiably duo to per- 
verted protein metabolism. In view of the fa# Mt the calorie : carbon 
ratio is cOBSttfit, the advantage is pointed out of the development of 
iitlier a volumetric method or a wet process by which estimations 
)f carbon in urine can be rapidly and accurately made. * 

- ■ W. D. H. 


•’ • "f 

Differences in the Urine of Health and Carcinoma. Kenji 
Kojo (Zeitsch. physiol. Chem. t 1911, 73, 416— 433).— The amount of 
litrogen which is precipitable by metallic salts (zinc and barium) 
s about twice as great in the urine of carcinoma as in health. The 
iisturbance of metabolism to which this is attributable is unknown ; 
ior is it known if it is characteristic of cancer. W. D. H. 


The Degradation of the Naphthalene Ring in the Animal 
Body. T. Ktkkoji (Biochem. Zeitsch 1911, 36, 57— 87).— After 
ngestion of /J-l-naphthylaianine by a dog, a nitrogenous substance was 
jxcreted in the urine, of which the composition has not yet been 
lefinitely determined. After ingestion of the corresponding /?-2-com- 
pound a similar substance was also excreted (with the probable 
brmula C J 5 H 18 O g N 2 ), but in relatively smaller quantities. In addition, 
3-naphthylacetic acid and somewhat larger quantities of hippuric acid 
fvere excreted. After ingestion of /3-naphtbylpyruvic acid, /3-naphthyl- 
icetic and hippuric acids were also excreted. A nitrogen derivative 
svas not in this case isolated. These results indicate the influence of 
ihe position of the side-chain on the degradation of the naphthalene 
:iDg in the animal body, which is discussed theoretically in some 
letail by the author, and compared with the various known degrada- 
tions of the benzene ring, such as is found both in alcaptonuria and in 
lormal cases. 

The naphthylalanines were prepared by condensing the naphth- 
ildehydes with hippuric acid to the lactimides of the a-benzoylamino- 
aaphthylacrylic acids. The benzoylaminonaphthylacrylic acids 
>btained from this by hydrolysis with potassium hydroxide were 
'educed by sodium amalgam to benzoylnaphthylalanines, from which, 
jy scission of the benzoyl group with acid, the naphthylalanines were 
obtained in the form of the hydrochlorides. The author gives 
^proved methods for preparing the naphthaldehydes, and obtained 
3ie following substances in the course of the research : 

a- Benzoylamino-8-l -napkthylacrylic acid , 

C 10 H 7 *Cfl:C(NHBz)*CO 2 H, 

l vol. a iL 


61 









•SWtOGlOAL CHEM1STHT. 


„ ii. 91 j 

of. dogs;’ this e£Eoct is not Constant in rabbits. 
1 S M l0D ’ ““““Mon of dextrose aftei 

• M m normal *H*4 iog« 

paeons doses of 5 grams per kilo, promptly caws 
I bad previously been treated with non-fatal doses of 
Iteaine. introduced into the blood stream causes no 
“•■ate influence on arterial blood-pressure. 

W. D. H. 


9 - Triaminophenoxationium 
jAvehan and Roudskt (Compt. 
Kehrmann and Sager, Abstr., 
WU^-«^ »gsH» > gpwMMBte were conducted on mice by intrar 
mus<ialar ; ;JiIJ^Be®(, Ming a 0*1% aqueous solution of the substance. 
Both in. ww and in vtiro the centrosomes Bhow a marked affinity for 
the dye, "whiclf also brings about morphological changes. In T. Brucd 
the nentrosomes disappear, and the new modification is transmissible 
by heredity! Other species of trypanosomes show the Fame behaviour 
in variable degrees ; in general, their virulence is diminished, but 
often only temporarily, W. 0. W. 

The Physiological Effects of Alkaloids of Zygadenns Inter- 
medius. Philip H. Mitchell aud Geoeoe Smith (Amur. J. Physiol., 
1911, 28, 318 — 3*29). — An alkaloida) preparation from Zygadenm 
mttrmtdius (one of the death camas, which is so destructive to sheep) 
causee slowing of the heart by acting on the cardio-inhibitory centre, 
slowing of the respiration by acting on the respiratory centre, vaso- 
dilatation, purgation, and emesis. In quantities approaching the fatal 
dose (5 mg. per kilo, of guinea-pig) the heart is rapid and irregular, 
and the respiration convulsive. In fatal doses the heart stops before 
respiration. W. D. H. 


Actioh?of an Oxazice (3:5: 
Chloride) -on Trypanosomes. A. I 
rend.y 1911, 158, 226— -230. Compare 


Pharmacology of Substances Behaving Like Digitalis. 
Axbibtus SnuYTEkifAN (Zeitsck. Biol, 1911, . 57, 112— 134).— The 
action of antiarin, helleborein, oleandrin, infusion of Folia Digitalis, 
barium chloride, and methyl- violet on the ventricle of the frog’s heart 
was examined. The general effect of all is the Bame, so that the 
author classes them as digitalis substances. Examination of the 
jurves, however, reveals certain differences; a scale of activity for 
different dilutions can be drawn up for antiarin, digitalis infusion, 
ind barium chloride, but not for the others. E. J. R. 

p-Iodophenylarsinic Acid and Some of its Derivatives. II. 
Pharmacological Action. Efisio Mameli and Aldo Patta (Arch. 
Ram. sperim. Sci 1911, 11, 475 — 484. Compare Abstr,, 1909, 
i 543 ; 1910, i, 531).— From experiments with guinea-pigs, rabbits, 
fnd dogs, the authors find that ^-iodophenylarsinic acid is much more, 
bxic than atoxyl, so that the displacement of NH 2 by iodine increases 
bxicity. The absorption of the substance requires considerable time : 
gdine does not appear in the urine until three to five hours after 
p ministration of the drug. The absorption of the iodide of the acid 
1 .61—2 





\»-I 6 dol>liei 3 ylajrsinio. and Some*:ol its 
in. Actiop top ‘ Metabolism, on the OiroulatioE, and 0 S 
Trypanosomes. - EmTiq Mamsii »nd Amo Pin* ( 4^4 # . " 
sperim; 5^‘mi, ,12,’ 1—7. Compare preceding abstract).-.]' 
rabbits, j>- iodophenylarsinifi acid appears to diminish the rat* of th° 
metabolism of the "albumins. The substance does not affect the nnj/ 
or the arterial pressor?. Neither the acid nor its iodide has ao* 
action on Trypvwamb Bmai. R. y § ‘ 

't. . * * r 

Mercurial Therapeutics of Experimental Syphilis in the 
Babbit and of Brasilian Spirollosis. L. Lauhoy and G. Lmi>,n 
(Compt. n*d., 1911, 168, 304— 306).— The mercury derivative of the 
dithiocarbamate of potassium methylaminoacetate, 
(CO s K-CHPh'NMe-C 8 j) s Hg, 

(Fourceau, tbis'vol., i, 528), has a distinct curativeVction in syphilis til 
rabbits and Bpiroilosis of fowls when administered by 'intravenous 
injection. Instances of complete cure are recorded. IV. 0. IV. 

Action of Seneoio Alkaloids and the Causation of Hepatic 
Cirrhosis in Cattle. Akthur E. Cushhy (Pm. Hoy. Sot., mil. 
B, 84, 188 — 190). — Whilst the various species of Senecio in this 
country are usually considered harmless, in Canada and New Zealand 
the species Sensei 0 IJacobota, apparently identical! with the common 
ragwort, is associated with hepatic cirrhosis in cattle, and in S. Atria 
this disease is associated with Sensei 0 Burdttllii and S. latifolks, from 
which Watt (Trans., 1909,86, 466) obtained two alkaloids, senecifoline 
and senecifolidine. 

The reenlta of experiments with these two alkaloids showed that 
they are equally toxic and produce the same symptoms. Very large 
amounts have an effect on the central nervous system resembling that 
seen in many convulsive poisons, whilst with smaller quantities the 
chief effect is haemorrhage, which may occur in almost any organ and 
'is constant in the liver and nearly always present in the stomach and 
bowels. 

Experiments with extract of English ragwort and of S. lilmtm 
collected in Yorkshire gave negative results. N. vulgaris (common 
groundsel) eolleoted in England proved poisonous, the animals dying 
from symptoms resembling those produced by senecifoline, but with 
diarrbdsa. & H. J. M, 

lie Combination of Tetanus Toxin [with other Substancesj. 
tt Bixotrixd Loewis (iftocAem. Ztidch ., 1911 , 34 , 495 — 511 . Co» 
pare this voL, ii, 638).— The tetanus toxin, in varying concentrations, 
was jbakaf"' with brain substance, and the coefficient of distribution 
between tbe phases' ascertained by determining the number 0 


the ii 


' . » 180 ionic 

ln “organic 
coincide with 

B.V.8, 



kagsmmE physiology and agriculture. 


ii. 913 


mini 


SatetV that ZrT ^ St ‘ he 6Dd ° f th0 “P®™"* 

“• -ft- 

f: j; ■■ • o. Jo. b. 

Th6 AeiSa of Crotalus Poison. Ivar Bang and E. Overton 
(Btoehem. ZtiUch, 1911,34, 428— 46 1).— A solution of the dried crotalus 
poison m pure water acts toxieally on tadpoles only when the solution 
reaches a oo.ucentration of 1%. By the add.tion, however, of small 
quantities pf^htemolysed blood-corpuscles, the toxicity is increased 
three hundred-fold, and is then about one-third of that of cobra 
poison. Within certain l.mits the toxicity of the crotalus poison 
increases with increasing quantity of blood-corpuscles, an addition of 
less than OT c.c. to 25 c.e. of the toxin solution exerting no action, 
whereas 1 c #. exerts the maximal action. This is probably due to 
the action of the phosphatide?, Merck’s ‘'lecithin” exerting a similar 
action. The toxic action of crotalus is diminished by momentarily 
boiling the solution. A solution of the poison in blood serum is four to 
five times stronger than the correspondingsolution in water. The serum 
must be rendered innocuous to the tadpoles by previously heating it 
to 50 . The crotalus poison differs from the cobra poison, in that in 
concentrations sufficient to paralyse the central nervous system 
it also causes stoppage of the circulation. The solution in water (but 
not in serum) injures the skin epithelium. In consequence of these 
two last actions, the toxic action, unlike that of cobra poison, is not 
reversible when the tadpoles are transformed to a toxin-free medium. 
The addition of calcium chloride to a crotalus toxin solution activated 
by blood-corpuscles diminishes or destroys the toxicity. The anti- 
venin preparation (from the Pasteur Institute of Lille) as strongly 
diminishes the toxic action as it does that of cobra poison. The toxic 
actiqp from the crotalus bite appears to come into play when the 
secretion of the poison glands exerts its action on the blood-corpuscles. 

S. B. S. 


Chemistry of Vegetable Physiology and Agriculture. 


Electrical Effects Accompanying the Decomposition of 
Organic Compounds. M. C. Potter (J'roc. Roy. Soc., 1911, B, 84, 
260 — 275). — Experiments performed with yeast, and dextrose, 
invertase, diastase, and B. coli communis all show that the disintegra- 
tion of organic compounds by micro-organisms is accompanied by the 
liberation of electrical energy. The electrical effects exptess the 
activity of the micro-organisms, and are influenced by the factors 
temperature, coocentr.ition of the nutrient, and the number of 
Organisms present. They take place only within the ordinary 
temperature limits of biological activity. 
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»., ltaEaBSCHANOKF (£«. 
2-^327). *■*< 3^*“ states that 

by yeast, afid argues that it j, 
rmentation of'sugar. ‘ The author 
tbods were sufficiently re6ned ; the 
imposed to arise front, fermentation 
animal charcoal. ' E. J. R. 



Alteration* ip thedfeMhjltative Properties of Yeast Cells on 
KilHnsr bv 'means of* A&tone. Rboisald 0. Hbszog and 0. 
Salad in UStiodAphyaiS- Cbm-, 1911. 73, 263— -283).— A comparison 

is made of the relative velocities o f fermentation of dextrose, laminae, 
mannose, and galaoW by liriog yeast and by the same yeast after 
killing wittf Ksetonft Action was stopped by mercuric chloride and 
thechange detWned>larimetrically. The, velocity constants S 

and T Were oSculated by means of the formula K=- log— and 

/, , -V. * Of 

y ^log ^° + in which Co and C t are the optical rotations »t 

the beginning^ after a time I. The values given by V were more 
constant. The quantity of dead yeast selected was such as to give 
about the same rate of fermentation of dextrose as the living 

^Doubling the quantity of efther dead or living yeast doubles the 
rate of fermentation. Galactose waa not fermented by the yeast 
chosen The relative velocities of fermentation of dextrose, Isevulose, 
and mannose by the living yeast are 1 : 0 63 : 0 52, and by the acetone 
veast. 1 ;1*06 : 0 81, indicating that the killing of yeast alters its 
relative fermentative activity towards the three sugars. The change 
may be attributed to an alteration in the permeability of the cell 
membrane or to the presence of different rymasee within the cell 
Adopting Harden and Young’s view, the treatment with acetone and 
ether damages a substance which is important for the rapid ferments 
' tion of dextrose, but relatively lees important for that of Iswulom 

Phosphorus Assimilation of Aspergillus Niger. Anm*W 
Jhm., 1911, 10, 77— 80 ).— Raulin’s medium 

K ionium phosphate omitted, and an equivalent amounUf 
another form added. Excellent growth was obtari 
us sodium orthophosphate, pyrophosphate, and met. 
Sodium hypophoephite led to pirmination, 
sodium phosphite was not utilised at all. Em 
I so obtained with various organic phosphorus 
II soditun glycerol phosphate, and -nuclemate, ^ £ 
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°l CerMn Mould Fungi towards Organic 
”’**? ft Hmzog and 0. Parer. (Ztitsch. physiol. Ohm., 

lurr-MvCOde/ann, fltvnmton* Afsu*lL‘„ * i.'J. /!*»• 


t .uK«.* weeks in solutions containing from- 0*5 to 3% 

of a nuasefest organic acids. They caused from 30% to 85% of the aefy 
to disapfy p b eing vary selective in' their behaviour. Mycelium 
killed wrefpofcrae and ether when kept under water through which a 
stream ofatiA'wu? passed developed more carbon dioxide in presence of 
acids, the acid being used up in the process. Mycelium treated with 
liquid air behaved quite similarly to* the dead mycelium, although it 
had remained alive. v u » 


E. F. A. 


Behaviour of Certain Mould Fungi towards Organic 
Acids. ,, II. Reginald 0. Hebzog, 0. Ripke, and 0. Saudin 
(Zeiitch. ' physiol. Chem., 1911, 73, 290 — 301. Compare preceding 
abstract ).— Mgcoderma cerevitiae, killed by acetone, when, kept in 
solutions of acetic or lactic acid causes a disappearance of the acid, 
which is not oxidised, however, since the production of carbon dioxide 
is less in acid than in pure aqueous solution. Maudelic acid behaves 
similarly ; the acid used up is cot bound by the fungus, either by salt 
formation or by absorption, or converted into an ester;, but it is 
chemically changed. There is no difference in behaviour between the 
two optical isomerides in the case of mandelic and tartaric acids. 
Living fungi give similar results with acids. E. F. A. 


Behaviour of Certain Mould Fungi towards Amino-acids. 
Reginald O. Hebzog and O. Saladin ( Zeitsch . phytiol. Chem., 1911, 
73, 302 — 307. Compare preceding abstracts).— The addition of 
leucine to a mycelium of Penicillium glaucum, previously kept in 
water until .the respiratory daily output of carbon dioxide was steady, 
caused a definite increase in the daily production of carbon dioxide. 
This increase amounted to considerably more than was to be accounted 
for by the leucine which had disappeared. An exactly parallel 
behaviour was shown by a mycelium previously killed with acetone. 
Other amino-acids behave similarly in causing an increased production 
of carbon dioxide. ®. A. 


A Ferment Causing Bitterness in Wines, Anting as a 
Dehydrating Agent towards Glycerol. E. Voisenet ( Compt , 
rend., 1911, 153, 363—365. Compare Abstr., 1910, ii, 738, 009). — 
A pure culture of the bacillus causing bitterness in wine has been 
obtained in a Laurent peptone medium. This has previously been 
shown to produce acraldehyde during fermentation. It appears to 
effect a direct, irreversible transformation of glycerol into acraldehyde 
Without the formation of intermediate compounds. The organism is 
incapable of producing acraldehyde from butyric, lactic, or succinic 
acids, glyceraldehyde or dihydroxyacetone. The acids formed during 
fermentation have au inhibitory effect on the production of acraldehyde, 
[but this proceeds further on the addition of calcium carbonate^ ^ 




* The firepsins of GSombrelhr Boton^nlans snd Sphmropsk 
■Malorum. Howard S/Rssp and H. &' 8 tahi(«/. Biol. Cham., 1911, Jfj 
109-7-4 12).— Ereps^^T^pwvtfnaly^Awii found brothers j,’ 
,saprophytiMun§ifcbu^)jot w jhnqtie fungi. : ,Tbe two fungi p^ 
ago pax&ajtic and infest apples.- Jbe presepoe of erepsin was shown 
in Mtb. Ti» exjtraots pf ifie ifeyeelia-also liquefy gelatin. * 


Chemistry; o’f Tuberoultri Giorq Lockemass (Ztikch. ph,,^ 
CUm... 1911, 73, 389— jS9T) .-^-Y arious purified forms of tuberculin do 
not give the protein reaction. *JTbe bacilli were grown in a medium 
containing only, one 'organic substance, namely, asparagine. The 
culture fluids were found tp .contain protein. The same is tree for 
glycerol-bouillon media ;.bnfc, the preparation known as endoiin did 
not give a .single protein reaction, and therefore does not contain 
the protein Substances which pass during growth into the culture fluid 
... . > V ' W. D. H. ' 


' Action of- Nitrogen on Wines. Philipp* Malvezik ( ftj; 
Assoc, chim. Suer. Ztist., ,1911, 20, 73 — 75).- — When nitrogen is passed 
through wine contained in a test tube for a second, and the wine 
inoculated with Myooderma vim, a turbidity ie produced after 
about thirty-six hours. No turbidity is produced in wine merely 
inoculated. 

Red wine which has been decolorised with animal charcoal, 
inoculated with MycocUrma, treated with nitrogen, and then heated 
for five minutes at 70—80°, acquires a bine colour when a few drops 
of tincture of guaiacum are added. When treatment with nitrogen is 
omitted, either no bine coloration is produced, or else a paler blue than 
in the nitrogen-treated wine. 

If an excessive amount of nitrogen iR employed, the oxidising action 
is checked, and the Myoodtrma cini fails to develop. 

When fermenting wines rich in sugar are saturated with nitrogen, 
left for a day or two, and filtered, fermentation is completely checked. 
The amounts of nitrogen employed were 20 grams per hectolitre. 

N. H. J. M. 


The Assimilation of Atmospheric Nitrogen by Thermophilic 
•Bacteria. Hakb Pbihqshiim (Ctntr. Bald. Par., 1911, ii, 31, 
23— 27).— Cultures of these organisms were obtained by inoculating 
Winogradsky's solution with a little garden soil, and incubating under 
ansrobic condition* at 61°. Active fermentation set in after six days, 
and microscopical examination showed the presence of long bacilli and 
some plectridium forms. Sub-cultures could not be obtained until 
media containing soil extracts were used. In such media and with 
impure cultures, considerable quantities of nitrogen were assimilated) 
where. $ and 2-5 gram* of dextrose per litre of nutrient solution were 
supplied, the respective amounts of nitrogen assimilated for each gram 
of sugar fermented were 3-0 and 6 2 mg. H. B. H. 

The Formation of Oxides of Nitrogen during Denitrification. 
Shioihiko frozen. (Ctntr. 4gjjf, Par., 1911, ii, 31, 27— d )• 
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It Wj^found that accurate results could be obtained when the 
pr °?, UM j b ? [ e ™«»totion was collected over mercury 
1D ,uT„l»d T'T 0 ' * oxygen absorbed by means of 

pyrogaUol instead of by phosphorus, and the remaining gas burnt 

Wlt V„ e + nh7 g Tb a f m °r id6 in a Drehschmidt’s platinum 
capillary tube. The percentage of mtrous oxide in the gas produced 
during denitrification was found to vary at different periods of the same 
fermentation, and to be dependent to a large extent on the composition 
of the nutrient solution. In all cases nitrous oxide, but not nitric 
oxide, was formed. High percentages of nitrate and high temperatures 
were favourable to the production of the former gas. H. B H 

The Formation of Nitric Oxide by B. Hartlebi during 
Denitrification. A. J. Lebedeff (Her. DtuL bot. Ges., 1911,29 
327— 329) —Nitric oxide is evolved during the growth of B. Hartlebi 
under anaerobic conditions, and with the following culture solution : 
1% of potassium sodium tartrate or sodium lactate, 0’3% of potassium 
nitrate, 0‘05% of potassium dihydrogen phosphate, 0-02% of magnesium 
sulphate, and a trace of ferric chloride rendered slightly alkaline with 
potassium hydroxide. After three or four days at' 26°, it is found that 
a considerable quantity of carbon dioxide is evolved, and a volume 
about one-twentieth as great of nitric oxide. On leading air into the 
flasks, brown fumes are seen. E. J. E. 


Plant Chemistry. P. Q. Keegan (Cherii. Hews, 1911, 104, 
109 — 110). — From the results of analyses of about fifty wild plants, 
the conclusion is drawn that sugar is a highly important product of 
assimilation, that it is independent of starch, aod is not a respiratory 
material and not convertible into acids. Sugar migrates in the plant, 
whilst starch does not. 

Ah alcoholic extract of dried leaves of Alliaria officinalis, previously 
extracted with benzene, was found to contain a tannoid or a glucoside 
of a flavone derivative, which differs from all others by its reaction 
witty iodine, indicating some form of hydroxybenzoic acid. It has no 
catechol or quinol nucleus, but probably a phloroglucinol complex. • 

Plants of the order Composite were found to contain a tannoid 
which contains a catechol nucleus, and, perhaps, a quinol nucleus. 
Other plants of the same order contain coffee tannin. The sub-order 
Corymbiferce seems to have most tannoid, and the Cynarocephala most 
tannin. 

In connexion with the statement of Picbard (Abstr., 1899, ii, 788) 
(hat the presence of chlorides in the soil and the absorption by plants 
is antagonistic to the absorption of nitrates, it was found that seven 
mieorhyza plants which contain no nitrates contained 9 ‘8 — 28% of 
chlorine in the crude ash, whilst the same number of nitrate plants 
contained only 1*2— i%. On the other hand, some mieorhyza plants 
were found to contain very small, and some nitrate plants consider- 
able, amounts of chlorine. N- H. J. M. 
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with iaBtthsl m3 fflterffc’fhioughre ffla p Pw^ *&*• The sterile 
liquid thus freed from tie organism! whi<ffipt<riijpe 'nitfous acid described 
in a previous paper, still developed traces of thS- eubstagie w t en 
allowed to remain, but was free' from nitric acid. . Etiola® p) aots 
furnished more nitrous add than green ones, in One case 0'0093 
per litre was obtained after twenty.four hours, 

Washed blood-oorpuscles when submitted to hsmolysis yield a liquid 
giving a distinct reaction with potassium iodide. Bence Jones’ 
disoovery of nitrous acid in normal, urine was confirmed, but urine 
from a patient in an advanced stage of fuberculosis gave a negative 
result. W. 0. W 


The Relationship between Tanning Substanoe and Another 
Colloid in Ripening Fruits, Especially Phoenix, Achras, and 
Diospyros, Fawcis E. Uoro (Ztiltch. Chm. Ini. Rottmit, 19| 1 
9, 65 — 73).— It hag been found that certain tannin cells, especially 
those of the pericarp of certain fruits, contain a second colloidal 
substanoe in addition to tannin. This appears to absorb the tannin 
during the process of ripening, and qe a reeult of this absorption the 
tannin cannot be removed from the Cells by extraction processes. The 
active colloid appears to be a carbohydrate -.Which resembles the 
pectoses, and on hydrolysis yields a sugar. 

In the unripe fruit the colloid is present in a mucous condition, 
which changes, however, during the ripening until a stiff gelatin-like 
mass is obtained. The structure of the tannin-colloid aggregate, i» 
much more nearly like that of the colloid than that of tannin. It 
is supposed that this aggregate is of the nature of a solid solution, and 
that its formation is of primary importance in connexion with the 
ripening of fruits. H. M. D. 


Origin of Osmotio Effects. IV. The Differential 
Septa in Plante with Reference to the Translocation of 
Nutritive Materials. Hbhkv E. Akustrono and E. Famum 
Asmstbohg ( Proc . Roy. Soc., 1911, B, 84, 226 — 229. Compare this 
vol., ii, 642). — In water, laurel or lucuba leaves remain unchanged 
fot many days. When a substance, such as toluene, which can 
penetrate the leaf is added to the water, not only does tbe leaf change, 
bnt reducing sugar and other 6nbstances diffusd out of it. In a 
eolation of hydrogen cyanide, however, although similar changes take 
place inside the leaf, no reducing sugar passes out into the solution. 

Mott leaves become brown and some black when exposed to water 
containing a little toluene ; in a cyanide solution such coloration is 
less marked. These differences are interpreted as proof 
jntial septa which breakdown under the influence of most 
fremain intact when hydrogen cyanide is used, and it is 
( that the septa remain intact because the oxydase effect is 



Oridatian'prowases are at a maximum in plants during the | 
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wbeiilijlSfS inactive, And growth takes place ehielly during this 
ftfinskmafion 3 of nutritive materials may take place 
broken down and rendered permeable by 
OliditwttTMiwy W? k* repaired subsequently when asaimilatory 
tbinpine ascendant. E. F. A. 


The *tStion of Anaesthetics on the Osmotic Properties of 
the Plasma Membrane. W. W. Lepeschkin (Ber. Deui, bot. Get., 
1911 29, .949 — 355). — Treatment oi a plant cell with an aqueous 
solution* of an anaesthetic lowers the permeability of the plasma 
membrane ; thus the isotonic coefficients of potassium nitrate for 
fradetciniia discolor were .' after immersion in water, 2"95 ; in 0 ' 1 % 
chloroform water, 3 '04, the corresponding permeability factors being 
0T2T and O’lGO respectively. Immersion in 2'5% ether solution 
caused a still further lowering of permeability. In other words 
anesthetics had to an increase in osmotic pressure of the cell sap. 

The bearing of these results on Nathanson’s hypothesis of the 
Mosaic structure of the plasma membrane is indicated. E. J. R. 

Absorption of AreeDic by Beetroots. Hans Rkmmlbb (Chtm. 
Zeil 191 1, 36, 977 — 979).— The author has carried out a number of 
expenments in order to ascertain whether the Bpraying of beetroots 
with arsenical preparations for the destruction of parasites (Silpha 
atrata) leads to the absorption of appreciable quantities of arsenic by 
the beetroots. After removal of soil from beetroots which had teen 
sorSLved with a solution of Schweinfurt-green, the roots wore found to 
contain 008 mg. of As 3 0 3 per kilogram. Other specimens com 
tained less, the quantity appearing to depend on the amount of 
arsenical solution which reached the soil during the spraying, lie 
beetroot leaves contained 0'25 mg, of Ae s 0 3 per kilogram. ^ ^ 

The Action of Methylene-blue on the Respiration and 
Atohoho Fermentation of Living and Rilled Plante. Wumm 
I Palladis, Elise HCbbes si, and Mabie Robsakoei (Biocliem. 
Zeitech 1911 35 1 — 18 ).— In the presence of air, etiolated stem tips 
Qtftciajhta' which hav'e been colored with »** 

considerably more carbon dioxide than 

The tips .from Pitum sativum are similarly eflecte . y , /however, 

difference in the amounts of ™ s P ira °^kgu ncfa 8 bcine only slightly 
containing small quantities of these uoisoned by quinine, 

stimulated by methylene-blue, and being ^ TP the 

The stimulating action of methylene-blue on vvaaja diff6r . 

plant is killed by subjecting ut to» b ,J ftn $ro b ic an d amerobic 
ences between the action of ^ ^n ^j^icohol is 
.respiration are demonstrated, lue , , 

about 1 in coloured plants, but 


ratio car eon uiuaiuc,-™- - 
than 1 in the control plants. 
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Disodipm hydrogen phoephate paralyses dthe injurious action 0 f 
methylene-blue on the etiolated-stem tipi it Vkia/aba. S. B. g * 

Direct Assimlftitloa of Inorganic and Organic Forms of 
Nitrogen by 'Higher Plants. Hekht B. Huichisso!! and Hom,. » 
H. J. Miller (Cmtr. Bate. Par., 1911, ii, 30, 613-547. ConZ, 
Abstr., 1909, ii, 923). — Water-onlture experiments, under sterilise 
conditions, with the apparatus previously described (foe. oil.), in which 
peas were supplied with nitrogen in various forms. 

Of the substances employed, urea showed the greatest assimilation 
one plant taking up 18 2 mg. of nitrogen. Barbituric acid (with 
calcium carbonate) was readily assimilated, being possibly converted 
in the plant into urea and malonic acid. Acetamide and alloxan 
were also readily assimilated, the former producing more growth than 
ammonium sulphate without cafcium carbonate, whilst formamide 
glycine, alanine, guanidine hydrochloride, cyanurio acid, and oxamide 
although assimilated, were taken up in smaller amounts. The results 
obtained with trimetbylamine, p-urazins [1 : 2 : 4 : 5-tetraziee], and 
hexamethylenetetramine were doubtful, as although one of the two 
plants showed a slight gain of nitrogen (especially with p-urazine 
and hexamethylenetetramine), there was no gain in dry produce, 
Hydroxylamine hydroohloride, ethyl nitrate, propionitrile, and methyl 
carbamate gave negative results, whilst tetramtromethane is toxic. 

Soluble humus was readily assimilated, producing considerable 
growth. Peptone was also assimilated, but the dry produce was a 
good deal less.than with humus. N. H. J. M, 

Constituents of Apples. Cabi Thomas (J. pr. Chm., 191 1, [ii], 
84, 247—248). — By the distillation of apple-skins in steam and 
extraction of the. resulting aqueous liquid, a soft mass is obtained, 
which yields a crystalline substance when moistened with alcohol ; tbe 
alcoholic filtrate contains ft yellow oil, having a refreshing odour 
of apples. 

When treated with dilute sodium carbonate and extracted with 
ether, the skins yield a colourless, odourless, powdery substance, m. p. 
above 200°. This substance is not readily wetted by water, and ia 
sonjunction with a little plant-fat or gum, forms the covering which 
prevents the fruit from drying. _ F. B. 

Chemistry of Polyporue frondosus. Max Bahbekgeb and A, 
Laxmiedl (lionatfh., 1911, 32, 641—642). — Tbe alcoholic extract of 
the fungus contains a basio nitrogenous substance which forms a 
colourless, granular powder. It dissolves readily in mineral acids, with 
which it gives crystalline salts, The hydrochloride and hyinbnmiif 
crystallise in transparent, rectangular columns and quadratic pUta 
The ndphate ia specially characteristic, crystallising in glas»-ht» 
needles. The nitrate, picrate, and platiniehloriie have been prepared. 
The salts do not become brown until heated above 300”. 
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# Loris . 'of Hydrocyanic Acid from Oherry-Iaursl Water 
on Keeping and on Treatment with Animal Black. A. Asteuu 
(J. Pham. Cbm., 1911, [to], 4, 5— 13).— This paper is mainly 
of pharmaceutical interest. The results obtained show that to avoid 
loss of hydrogen cyanide from the cherry-la#el water of the 
French codex, the water should be stored in the dark in well-stoppered 
bottles holding from 125 to 150 c.c., and that the supply should be 
renowed frequently and its content of hydrocyanic acid determined 
from time to time. 

Cherry-laurel water, which has become coloured, due to the action 
of air and light, should not be decolorised by animal charcoal, as this 
occasions large losses of hydrogen cyanide. The amount of acid 
absorbed by the charcoal varies with the quality of the latter, the 
strength of the water in acid, and the quantity of charcoal used, but is 
scarcely affected by the time the charcoal is left in contact with 
the water or the temperature (up to 80°) at which the operation 
is conducted. T. A. H. 


The Sugar in the Nodules of Nephrolepis hirsutula, Presl. 
G. Diethklm Liebek (Ber. Dent. hot. Ges., 1911, 29, 375—380).— The 
nodules contained 4*3% of dry matter, of which 1 '6 was sugar. Beyond 
the fact that the sugar is a hexose or mixture of hexoses, nothing 
more could be determined. E. J. R. 


Chemical Examination of (Enanthe Crocata. Frank Tutin 
(Pharm. J ., 1911, [iv], 33, 296— 298).— The investigation was under- 
taken to ascertain the nature of the substance to which the well known 
toxic action of this plant is due. Poehl (Arch. exp. Path. Pharm ., 
1895, 34, 258) has attributed this property to " cenantbotoxio,” a 
neutrj^, amorphous product soluble in ether, and the author confirms 
this observation, but points out that the toxic material is ill-defined 
and amorphous, so that no formula can be assigned to it. In addition 
a number of physiologically inactive substances were isolated. 

A concentrated alcoholic extract of the whole plant deposited 
sucrose on keeping. On steam-distillation the extract yielded (1) a 
volatile oil, b. p 100 — 200°/100 mm., Dg 0-9381, a D +1°16' in c 
25 mm. tube, which was yellow, had an unpleasant odour, and 
gave the furfuraldehyde reaction ) (2) a dark-coloured aqueous liquid, 
and (3) a brown resin. From the aqueous liquid salicylic acid, a 
crystalline substance, m. pi 83°, amorphous products, and a mixture of 
dextrose and laevulose, probably resulting from inversion of sucrose, 
were obtained. The brown iesin was resolved into its constituents 
by extraction successively with light petroleum, ether, chloroform, 
ethyl acetate, and alcohol. The portion soluble in light petroleum 
contained triacontane, hentriacontane, ipuranol, a phytosterol, proba y 
‘ sitosterol, C^H.gO, palmitic acid, and a mixture of unsaturated fatty 
acids, chiefly linoleic acid. The portion dissolved by ether was a 
brown, sticky solid, of which about half was soluble in al a is, e 
residue being a dull green, viscid mass, which became reddish-brown 
when heated with potassium hydroxide in alcohol. 

The portions of the crude resin finally dissolved m turn by ohloro- 



^«aeoh<a^..««i^ »iaorphons solids, devoid 
of phytSWogibal activity' when gW«n S> guinea-pigs in doses of 1 ^ 
This -was also the. ease with the aqueous liquid, bat similar doses of 
the light petrolenjj&nd ether extracts of the resin rendered 
pigs hyper-excitaB, and marked convulsions with trismus so^j, 
appeared. Of the two portions of the' ether extraot, the neutral part 
was more active than the acidio portion, and the former probably 
corresponds with Poehl's “ rsnanthotoxin.” No alkaloid or e»iy me 
could be detected in any part of the plant. ~ T. A. H. 

Algerian Oleander Bark. Alreet Lbclibb ( J . Pham. Chim ., 1911, 
[vii], 4, 157 — 161). — Dubigadoux and Durieu have shown already 
that the latex of this apocynaceous shrub contains a strophanthin-like 
glucoside, and the author confirms this and further characterises tk 
gluooeide. 

The bark of the plant, which contains the latex, was used as a raw 
material, and Fraser’s process was employed for the isolation oi tie 
glucoside (Abstr., 1887, 1115; 1888, 606; 1890, 262). It crystal- 
lises in minute, brilliant, pale yellow, irregular lamella), is intensely 
bitter, dissolves in water, alcohol or glycerol, is precipitated by tannin 
solutions, and becomes pasty at about 165°., It is hydrolysed by 
boiling with mineral acids, forming a reducing sugar and an 
amorphous bitter substance, m. p. 92° (approx.). A number of colour 
reactions of the parent glucoside are described. It iB regarded as 
possibly a ^-strophanthin (compare Feist, Abstr., 1900, i, 555). 


Pot-oulture Experiments. John A. Vouches (J. Boy. Agric. 
Soe., 1910, 71, 343—350. Compare Abstr., 1908, ii, 622).— Small 
amounts of lithium salts (11 = 0-0018%) seem to have a stimulating 
effect on wheat ; no injurious action was observed when the amount 
of lithium does not exceed 0-002%. Cffisium salts may be employed 
in larger amounts (0-0036%) without injiirioue effects. Zinc salts 
are injurious to wheat when the soil contains 0-04% of sine. 

Experiments in which barley was grown in soil containing 0-02% oi 
iron sulphate and varying amounts of manganese sulphate (0'005 to 
0-06%) showed a slightly stimulating effeot, but no clear differences 
due to the different amounts of manganese. Similar results were 
Obtained when 0-02% of manganese sulphate and varying amounts of 
iron sulphate were applied to the soil. N. H. J. M. 


Production of Nitrates in Arable Soils. Alfhed Kocb 
(J. Landw 1911, 59, 293— 315).— Drain-pot experiments on nitrifica- 
tion in different soils and subsoils, both alone and with addition o 
ammonium sulphate. .. 

Comparing the amounts of nitrates produced in the surface soi , 
(20 ctml and in the subsoil (20—40, 40—60, and 60—80 cm.),itw 
found, (hat the amounts of nitrates decreased with the depth more 
than the percentages of total nitrogen. When ammonium sulphate 
was added to the soils, somewhat less nitrate was format m 
subsoils thspi in the surface soil during the first three months, w J 
later on there was lacs difference. 



jXaSTABLE PHYSIOLOGY AND AGRICULTURE, ii. 923 

# (2 grams par kilo. of soU) applied in November 

was iutriflad to the eitent of ono-half by the following March, and 
completely nitrified by June. 8 t 

As regards losses of nitrogen during the nitrification of ammoniam 
salts, the results obtained with two different ’soils showed that 
83—85% of the nitrogen applied was nitrified. In the case of subsoil 
(60 — 80 cm.) the amount of nitrogen recovered as nitrate amounted 
to only 78%. In addition to loss of nitrogen applied as ammonium salt, 
there was also a loss of soil nitrogen. 

Application of lime to soils containing ammonium sulphate checks 
nitrification as long as an odour of ammonia is perceptible. Lime 
added to soil alone increased nitrification until converted into 
carbonate. H. J. M. 


Behaviour of Manganese in the Soil Towards Some 
Agricultural Plants. Paul Leidbeiteb {Bud. Zentr., 1911, 40, 
531 — 535 j from Inaug. Dus., Rostock). — The results of pot experi- 
ments in which oats were manured with various manganese compounds 
showed in every case an increased yield as compared with plants which 
received no manganese. The highest gain was obtained with 
manganese carbonate ; pyrolusite and manganese phosphate gave 
the next highest results, whilst the least gain was obtained with 
the nitrate. Similar results were obtained with beans with small 
amounts of manganese, whilst larger amounts were injurious. 

In experiments with mustard in sandy, loam, and humus soils, 
it was found that the effect of the different forms of manganese 
varies according to the nature of the soil. In sandy soil, pyrolusite 
and manganese carbonate gave the greatest gains. In loam the 
greatest and least gains were obtained with manganese hydroxide and 
pyrolusite respectively. 

Further experiments with sugar-beet and mangolds grown in sandy 
loam showed increased yields of leaf and roots when manganese was 
applied. In the case of potatoes, manganese sulphate increased the 
yield both of tubers and starch. 

Water-culture experiments with oats showed that manganese is 
injurious when 25 mg. per litre is present, and that the plants fail 
altogether in solutions containing 0‘5 gram per litre. 

Oats take up most manganese when applied in the form of nitrate, 
whilst beans take up more as phosphate than as nitrate. 

N. H. J. M. 


Dihydroxyatearic Acid in Good and Poor Soils. Oswald 
Schreiner and Elbert C. Latheop {/. Amer. Chem. Soc., 1911, 33, 
1412 — 1417).— The authors have isolated dihydroxy stearic acid 
irom soil by extraction with 2% sodium hydroxide solution. 
"Examination of a number of soils shows it to be an almost invariable 
ftcccomp&niment of infertility; the soil conditions in which it is found 
^are generally poor drainage, poor aeration, too great compactness, 
[deficiency in lime, lack of good oxidation, and tendency for fungus 
^development. It does not appear to be connected with any special 
|crop. . 
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The authors have already shown that the acid is harmful to p| lnts 
in waller cultures ; they consider therefore that it is a direct factor ij 
taraing infertility, but it is not necessarily the only factor; it j ( 
however, symptomatic of poor soil conditions. JJ. i, p ’ 

The Availability of Nitrogenous Materials as Measured bv 
Ammonifieation. Jacob G. Lipman, Percy E. Bbowk, and Ievikq l 
Uwks (Cmtr. Bakt. Par., 1911, ii, 31, 49— 85).— The value of 
organic fertilisers is determined, not so much by the actual amount of 
nitrogen as shown by chemical analysis, as by the rate at which the 
substance is broken down in the soil, that id, its availability. pu 
present paper is an attempt to ascertain whether this availability cat, 
be gauged by ammonifieation, and how far the results so obtained 
agree with vegetation experiments. 

Definite quantities of dried blood, tankage, and ground fish from 
different sources were mixed with 100 grams of loam and quartz sand 
and, after being moistened, were incubated at 27° for several days! 
The ammonia was then estimated, and the results when calculated as 
percentages of the total nitrogen supplied showed, in many cases, close 
agreement with those obtained from pot experiments. 

The ammonifieation of substances of vegetable origin depends 
largely on the carbon-nitrogen ratio. In the presence of substances 
rich in carbon there appears to be re-assimilation of the ammonia by 
bacteria and moulds. 

Substances with a narrow carbon-nitrogen ratio are more rapidly 
and also more completely nitrified. This is shown in the following 
table : 

Proportion of Applied Nitrogen Recovered. 


Ammonifieation Nitrification Vegetation 


Material applied. 

Testa. %. 

Tests. %. 

Tests. %. 

Corn meal 

2 T2 

— 

8 31 

Rice flour 

1*72 

_ 

6-17 

Wheat flour 

5'56 

23 15 

22 02 

Rye flour 

fi'94 

13 84 

23-04 

Cotton-seed meal 

... 41'18 

42-87 

52-31 

Linseed meal 

... 46-06 

49 07 

44-18 

Cow- pea meal 

... 2931 

33T2 

23-5:1 

Soy bean meal 

... 39-79 

4241 

42-99 


■ The presence of readily assimilable compounds does not seem to 
increase the ammonifieation of peat to any extent. The addition of 
sodium nitrate and ammonium sulphate gave slight gaios, whilst with 
blood decreases of 7 — 18% of the total nitrogen occurred. 

On the whole, the ammonifieation and vegetation tests show 
sufficient agreement to indicate that the former will be found useful 
in determining the availability of organic nitrogenous manures. 
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Analytical Chemistry. 

Apparatus for Electro-analytloal Determination., 
Mercury Cathode, Padl Bausasn (Chtm iq^qk 

I D S tliIS -^? Pp. of aQ im P rove(1 form of’ the mercury 

f it 9 ? ge r r <^ bstr - 19 ». 619). the object 

of the improvement being to facilitate the running^ of the 

electrolyte from the mercury at the end of the electrolysif, and also to 
trap any mercury or amalgam which may be carried over This 
object is attained by inserting a stoppered tube, opening just above 
the level of the mercury, into the side and near the bottom of the 
vesse , there being a bulb in the tube between the stopcock and the 
vessel ; the bulb acts as a trap for any mercury carried over 

The anode, which may be stationary or rotated, is a two-decker 
gauze electrode, similar in shape to the Hildebrand electrode (Abstr. 
1907, ii, 574), and strengthened by appropriate struts. 

The apparatus may be used for separations by graded potential. It 
cannot be heated directly, for fear of breaking, so that when the heat 
generated by the current used for electrolysis is insufficient, a special 
heater must be used. This consists of a platinum wire heated 
electrically and enclosed in a glass tube filled with paraffin oil; the 
glass tube ib then immersed in the electrolyte when heating is 
necessary. T. S. P. 


Detection of Gas in Sealed-tube Reactions. William H. 
Warren (/. Amor. Ckcm. Soc 1911, 33, 1417— 1418). — The author 
seals on to the Carius tube a tap of the same glass, and is thus enabled 
to collect any gas formed during the reaction, E.' J. R. 

Estimation of Organic Matter in Waters by means of 
Permanganate. Hermann Noll (Zeitsck. angew. Ohm., 1911, 24, 
1509 — 1518). — The author’s experiments show that in the estimation 
of organic matter in water by Kubel’s method with permanganate, the 
direct action of sulphuric action on permanganate and on any 
manganese dioxide formed is of no account so far as loss of oxygen is 
concerned. The sulphuric acid present hinders the formation of' 
manganese dioxide from manganese sulphate and permanganate. 

The interaction between manganese sulphate and permanganate 
takes place according to the equation given by Roscoe and 
Schorlemmer, namely, 3MnS0 4 + 2KMn0 4 -f- 2H 2 0 = 5Mn0 2 + K 2 S0 4 + 
2H 2 S0 4 . Manganese dioxide acts auto-catalytically on this reaction, 
but in water analysis, by Kubel’s method, the catalytic effect is 
flegligible. 

In the determination of organic matter, the permanganate must 
always be in considerable excess, otherwise any manganese dioxide 
which may be formed will take part in the oxidation and the results 
will be too low. The addition of manganese sulphate to waters con- 
taining much chloride is therefore not to be recommended, sincet.the 

VOL. 0. ii. 62 
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formation of manganese dioxide is thereby increased. It is better • 
such cases to use Schulze's method. . 10 

The author considers that Kubel’s method is satisfactory. 

T. S. p, 

A New Reaction for the Detection of Hydrogen Perojis 
0. ton Sobbe (Chm, Ztit 1911, 36, 898). — An ammoniacal hl ] ve ' 
nitrate solution is recommended for the detection of small quantity 
of hydrogen peroxide. A characteristic grey opalescence or precipit- 1* 
is obtained, The test is even more delicate than the reaction with 
potassium iodide and starch usually employed. p D2 g 

Volhards Method for the Estimation of Chlorine in Pot- 
able Waters, A. T. Siuabt (J. Amer. Chm. Sue., 191 ] 33 
1344—1349). — In the determination of chlorine in drinking waters 
by Volhard’s method, the author met with various discrepancies, which 
led to the following investigation. Two c.c. of silver nitrate solution 
(1 c.c. = 0-001 gram Cl) were added to 100 c.c. of water, and the 
solution titrated with potassium thiocyanate of strength equivalent 
to the original silver nitrate solution. Varying volumes (from 

01 to 100 c.c.) of a 1 % solution of ferric sulphate solution wore 
added as indicator. It was found that various quantities of thio- 
cyanate solution were required, the figures showing that in titrating 

2 c.c. of silver nitrate, using 1 c.c. of indicators varying in strength 
from 1 to 10%, the readings may vary between 180 and 2 09 c.c. This 
represents an error not permissible for work of extreme accuracy, 
involving in its limits 2 9 parts per million of chlorine. 

The error is caused by equilibria set up, which may be represents! 
by a combination of the two equations : 

AgNO. + KCNS I ( AgCNS + KNO. 

Fe/SOJg -r 6 K.CN 8 j H — \ 2Fe(ONb) s + 3K 8 SO ( ' 

The end point is also influenced by the dissociation of the ferric 
thiocyanate. 

The conclusion is drawn that the method is only applicable in water 
analysis when very small amounts of silver nitrate, not greater the 
0 2 c.c., in excess of that required are added. 

Similar, but less, variations occur with A/10-solutioDS when large 
volumes of indicator solution are added. T. S. P. 

Estimation of Iodine in Thyroid. Atherton Seidell (J. Biol 
Chm., 1911, 10, 95— 108).— A large number of estimations of iodine 
in the thyroids of different animals are given ; a good deal of 
irregularity is noted, but the theory that this is due to seasonal 
influences is regarded as inconclusive. Although the Hunter method 
of analysis is admitted to be the best, the conclusions drawn from 
results obtained by the Baumann process are not invalidated. 

W. D. H. 

Estimation of Small Quantities of Iodine in A ™ 1 ® 1 
Fluids. R. Bernier and G. Pesos (J. Pharm. Chim., 1911, [ v **l 
151 — 157).— The application of the method already described for the 
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^■nation of iodides (the voL, ii, 43S) to organic liquids is rendered 
d,Scult m many cases by the presence of litritee? formed by the 
acton of permanganate on carbamide and other similar substances 
originally present in such produets. The nitrites may be eliminated 
by the use of carbamide or ammonium salts in presence of acids. The 
following modification of the or.ginal process is" given : Ten to twenty 
C.C. of urine, to which 0 5 gram of potassium hydroxide has been added* 
is evaporated to dryness m a nickel basin at 100°, and the residue 
calcined over a spirit lamp The cold calcined residue is dissolved as 
far as possible in a little distilled water, the ezhaustion of the soluble 
matter being completed with a 10% solution of sodium chloride To the 
hitered extract potassium permanganate is added in excess, and the 
ezcess destroyed by alcohol. The cold solution is then made up 
to 110 c.c. and 100 c.c. of filtrate collected. To this 1 gram of 
ammonium chloride and 10 c.c. of acetic acid are added, and the whole 
boiled during' five to ten minutes. The rest of the process is carried 
out as described previously (loc. cit.). The experimental difficulties 
met with in certain cases ar© described, with methods of overcoming 
them. The process is applicable to normal and pathological urines, 
Wood, blood serum, and various liquids of the organism whether 
physiological or pathological in origin. A number of typical results 
with such fluids are quoted. X. A. H. 


Estimation of Halogens in Organic Compounds. Theodor 
St. Warunis (Ckem. Zeit., 1911, 35, 906— 907).— The process may be 
applied in the case of solid substances or even liquids if they are not 
readily volatile. 0'2 — 0'3 Gram of the powdered substance is mixed in a 
spacious nickel crucible by means of a platinum wire with an intimate 
mixture of 10 grams of powdered potassium hydroxide and 5 grams of 
sodium peroxide. After putting on the lid, the crucible is heated in 
•in air-bath at 75°, or at most 85°. When the mass begins to 
agglomerate, a gradually increased heat is applied by means of a very 
small flame until the mass has turned liquid, and it is kept in that 
condition for some time. 

The fusion is dissolved in water, and gradually acidified with dilute 
nitric acid ; if any iodine should be liberated, the solution should be 
iecolorised by cautiously adding sulphurous acid. The halogen is 
ihen determined by means of silver nitrate, gravimetrically or 
polumetrically as usual. L. de E. 


Estimation of Halogens in Lipoids. H. Cappenberg ( Pharm . 
Zeit. y 1911, 56, 677). — One gram of the substance is placed in a 
porcelain crucible, a piece of cotton- wool is placed over it, and 10 c.c. 
>f a 10% solution of potassium hydroxide in methyl alcohol are added, 
(lie contents of the crucible are evaporated to dryness at a tempera- 
ture below the boiling point of the alcohol, then ignited over a low 
(lunsen flame for one hour, and the carbonised residue is dissolved in 
[OO c.c. of hot water. The solution is filtered, rendered acid with 
Sifcric acid, and the halogen is precipitated by the addition of silver 
titrate. W.P.S.: 

G2-2 
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Estimation of Dissolved Oxygen Absorbed by &ew&g e ' 
Effluents containing Nitrites and of Nitrites in Sewdte 
Effluents and Water. Robust W. Clarke {Analyst, 19H | jg 
393—396). — Estimation of Dissolved Oxygen Absorbed.— The eff] uetlt A 
diluted, say, ten times with pure tap water, and five bottles of known 
capacity (300 e.o.) are completely filled therewith. The amount „f 
oxygen present at the start and after one, two, and five d»y g 
respectively is then determined by Winkler’s manganese method 
(introduction of manganous chloride and sodium hydroxide containing 
potassium iodide ; after acidifying with hydrochloric acid, the iodine 
liberated, which represents free oxygen, is estimated as usual), Ifo 
author, however, recommends neutralising the free acid before titration 
with magnesium carbonate; nitrites will then not interfere. The 
difference in amount of free oxygen at the commencement and after a 
given interval gives the amount of oxygen absorbed. 

Estimation, of Nitrites— A tall bottle holding 500 c.c. is filled with 
the nitrite-containing water or effluent to within 20 c.c. of the whole 
content. To this are added 4 c.c. of 33% manganese chloride, and 
12 c.c. of the usual sodium hydroxide and 1 potassium iodide solution 
with an extra gram of the latter are added. After shaking the 
stoppered bottle and allowing it to stand overnight, all free oxygen 
will have disappeared from the liquid, which, however, retains the 
nitrite. The clear liquid is now siphoned off into a 300 c.c. bottle, 
3 c.c. of hydrochloric acid are added, and, after neutralising the excess 
of this with magnesium carbonate, the iodine liberated, representing 
the nitrite, is titrated with very dilute standard thiosulphate. 

L. ms K, 


•New Method of Estimating the Various Elements of an 
Organic Substance. (1) Substance Containing C,H,0,N. 
(2) Substance Containing C,H,0,N,S. (3) Substance Con- 

taining C,H,0,N,8,Cl,Br,I. J, A. A. Ahzxks {Bull. Soc. dim., 1911, 
fivl 9, 814, 815, 815— 819).— For a substance containing carbon, 
hydrogen, oxygen, and nitrogen, the combustion tube, otherwise 
arranged in the ordinary manner, is filled with specially prepared 
thoria in place of cupric oxide. The water and carbon dioxide are 
collected in the usual way, and the nitrogen peroxide formed in the 
combustion is collected in a solution of cuprous chloride in hydrochloric 
acid, placed between the usual calcium chloride tube and the potash 
bulbs. The nitric peroxide formed is estimated by titrating the 
absorbent solution with standard stannous chloride. 

When the substance to be burnt contains sulphur, a portion , ol tw 
tube is filled with lead peroxide, or, better, the thoria and the 
peroxide are each enclosed in boats of special form. The sulph 
oxidised to sulphur dioxide by the thoria, and tins >s absorbed by the 
peroxide to form lead sulphate, which is determined gravunetneshy. 

When halogens are present, a third boat containing silver : ^ 

is introduced. After the combustion is complete, the partly tran^« 
chromate is treated with ammonia solution, which *■*""» 

Zmate and chloride, the latter being recovered quant, tsbvtiyV 

i dling acetic arid to the solution and treating the precipita 
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P“ m cyan.de solution The residue, insoluble in ammonia 
solution, is treated with potassium cyanide solution, which dissolves 
the silver iodide, but leaves the bromide unaffected. Results of 
simultaneous determinations of the eight elements by this process am 
quoted, The special boat recommended is figured in the original. 

T. A. H. 

The Hyperbolae of Furnace Gas Constituents. Ernst 
UszLd (CUm. Zeti., 1911, 35, 994-996).-The author develops 
equations by means of which, having determined the percentage of 
carbon dioxide in furnace gases, the percentage of oxygen and nitrogen 
in the same can also be calculated, and also the ratio of the air passed 
into the furnace to that which is theoretically necessary for complete 
combustion. It is assumed that the ratio of nitrogen to oxygen in the 
air is known/ and also the value of f, when the hydrocarbon burned 
has the formula C^H^. T S P 

Estimation of Silicon in Iron containing much Graphite 
C. Beichabd (Pharm. Zentr.-h . , 1911, 52, 939— 940).— One gram 
of the finely-divided iron is heated in a platinum crucible for fifteen 
minutes over a blast- flame, or for one hour over a Bunsen flame, and 
then dissolved in 25% hydrochloric acid. The solution is decanted 
from the small quantity of insoluble matter, and the latter is treated 
with fuming nitric acid. After the two acid solutions have been 
mixed together, the insoluble graphite is collected on a filter, washed, 
and ignited in an atmosphere of oxygen. The portion of the silica 
which remains in the acid filtrate is estimated in the usual way. 

W. P. S. 


The Oxidation of Hydrazine. V. Reaction between 
Potassium Iodate and Hydrazine Sulphate. C. F. Hale and 
H. W. Afield ( J . Amer, (Jhem. Soc., 1911, 33, 1353—1362. Com- 
pare Brown and Shetterly, Abstr., 1910, ii, 233, 568).— The authors 
show that the oxidation of hydrazine sulphate by potassium iodate 
proceeds quantitatively in accordance with the equation given by 
Rimini (Abstr., 1906, ii, 897), namely, 5N 2 H 4 ,H 2 S0 4 + 4KI0 8 = 
5 N s + 12H 2 0 + 2K 2 S0 4 + 3H 2 S0 4 + 2I 2 . In each experiment carried' 
)ut the excess ot iodate was determined, and also the volume of 
nitrogen evolved. The reaction is the same, whether the hydrazine is 
idded to the potassium iodate in the cold (in an atmosphere of 
jarbon dioxide) or at the boiling temperature (in an atmosphere of 
steam). 

The method of procedure recommended is as follows : About 0*3 
jjram of the hydraziue salt is dissolved in 50 c.c. of water in a 300 c.c. 
iar row-mouthed conical flask. A measured volume of potassium 
odate solution (7*1045 grams per litre) is then added, so that there are 
5 — 10 c.c. in excess. The solution is diluted to 200 c.c., and boiled 
or thirty minutes over a free flame to expel the iodine. After cooling, 
potassium iodide and dilute (1 : 4) sulphuric acid are added, and^the 
i berated iodine is titrated with NJ 10 -thiosulphate. 
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The chief disadvantage of the method lies in the length of t*,, 
required for the expulsion of the liberated iodine. T. S. I. 

Estimation of Nitric Nitrogen in Gun Cotton, Nitroglycsjo] 
and Similar Products. Henri Peu.it (dmv, CM m. anal ., igjj’ 
10, 294— 296).— Schloesing’s apparatus is preferred. In the case of 
gun-cotton or saltpetre (used for a check experiment) the substance is 
placed in the flask containing distilled water, which is then boiled 
until all the air has been expelled. A solution of ferrous ammonium 
sulphate strongly acidified with hydrochloric acid is introduced 
from the funnel tube, and the nitric oxide expelled on boiling 
is collected and measured 

In the case of substances which suffer volatilisation on boiling, auch 
as- nitroglycerol or nitric ethers, the iron solution is placed in tin 
flask, and, after expelling the air by boiling, the nitrate is gradually 
added in dilute solution from the funnel tube. L. de K, 

Estimation of Nitrites in Waters. Gustave Blanc (J. Pham. 
Ckim., 1911, [vii], 4, 205— 212).— It is shown that Trommsdorffs 
method is bad in principle, since the nitric oxide formed by the inter 
action of zinc iodide with nitrous acid is oxidised in Contact with the air, 
forming more nitrous acid, which reacts with more of the iodide, 
so that the amount of iodine liberated and titrated may be far in excess 
of that corresponding with the amount of nitrite originally present. 
Test analyses confirmed this. Griess' method, on the contrary, wis 
found experimentally not to be subject to any error of this kind. 


Some Sources of Error in the Gasometric Estimation of 
Nitrates and Nitrites by Schloeeing’s or Piccim’s Methods. 
Otto Rupp and Ewald Gp. rsten (Zeitoch. arurrg. Chtm., 1911, 11, 
419— 426).— The presence of arsenites or sulphides ia a solution 
of nitrates or nitrites gives rise to errors in the gasometric estimation. 
In the estimation of nitrates, in which an acid solution of ferrous 
chloride is required, the presence of arsenites causes a loss of nitric 
oxide, owing to the formation of nitrous acid, which passes over into 
the nitrometer. Arsenites only reduce nitrates in acid solution. 
'Nitrites may he estimated satisfactorily, even in presence of araemte, 
if the solution is kept neutral. Sulphides, however, preveot the 
estimation of nitrates or nitrites, the nitrous acid being partly mducen 
to ammonia, a 


The Quantity of Nitric Acid Present in Wines. J- 

1911, 22, 2 <H- 207 ).-The aut or finds W 
nitric acid is a natural constituent of practica ly a 
the quantity present varying from a mere trace to 18 i 5 g- I i ' 
per litre,. The detection of nitric acid m wine » 

indicate the presence of added water in the wine. T P 
sulphuric acid method was employed for the esbmatio 
acid; this method has been described previously (this voi., 
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V‘ “v uuv T® 1S , to evaporate the diluted sample 

alter the add.t.on of ammal charcoal ip „ r d e r to remove sub S 
which interfere with the reaction, the estimation being then made! 
the evaporated solution diluted with water to its original volume 

W. p.'s. 

Estimation of Phosphorus in Wine. Jean Dokmane ( Bull 
Assoc, chm. Suer. Dwt., 1911, 29, 63— 67).— The total phosphorus in 
wine is estimated by treating the dry residue from 200 cc with 
calcium hydroxide and heating on a sand-bath. It is then powdered 
placed m a platinum boat, and heated in a porcelain tube mV current 
- “ , L I ^ ,0n .“ f the porcelain tube behind the platinum boat 

is failed with potassium carbonate. The whole tube is heated for 
two to three hours, The ash and the alkali are dissolved in dilute 
hydrochloric acid, and the phosphates estimated by means of 
ammonium-magnesium solution. 

In estimating the phosphorus as phosphates, the residue from 
100 c.c. of wine is extracted with cold dilute hydrochloric acid, and 
the phosphates in the filtrate precipitated in the usual manner. 

The same process is employed for estimating the organic phosphates, 
excopt.that the residue is boiled for an hour and a-half with stronger 
hydrochloric acid. The amount of phosphorus present as inorganic 
phosphates is deducted from the results. N. H. J. M. 


Titration of Phosphoric Acid. M. Wagsnaar {P/usrm. IFeei 
Mad, 1911, 48, 815 — 850). — For determining the three hydrogen ions 
of phosphoric acid, the author recommends the following procedure : 
For the first ion the solution is tinted red with methyl-orange, and 
titrated with .alkali until yellow; for the second, the titration is 
repeated after addition of phenolphthalein to the yellow reaction- 
mixture ; for the the third, excess of lead nitrate is added, and the 
rosc-red solution titrated with sodium hydroxide. The action of the 
lead nitrate corresponds with the scheme : 

3Pb(NO s ) 2 + 2Na 2 HP0 4 — 4NaNO, + Pb s (P0 4 )j + 2HNO s . 

A. J. W. 


The Alkalimetry of Magnesium Ammonium Phosphate and 
Acidimetry of Ammonium Phosphomoiybdate. Franz Hundes-, 
Hagen (Zeitsch. iiff'enU. Chem., 1911, 17, 283 — 294, 302 — 309, 
322 — 324). — The author again recommends his titration process 
(Abstr., 1895, ii, 84), which, however, had been previously worked out 
by Stolbe, and consists in washing the ammonium magnesium phos- 
phate obtained in the usual way with alcohol uutil free from ammonia; 
the precipitate is then dissolved in a slight excess of standard acid, and 
the solution titrated with standard sodium carbonate, using methyl- 
orange as indicator. Twenty-five test analyses are given, showing the 
accuracy of the method. If arsenic acid is suspected, a previous 
separation of this substance should be effected by means of hydrogen 
sulphide, or else its amount present in the precipitate must be deter- 
mined and allowed for. One c.c. of A710-acid = 0'003552 gram of 
phosphoric anhydride, or 0'002016 gram of magnesium oxide. When 
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the process is applied in the soiled “citrate. method,” the trielj' 
phosphate should be purified by re-dissolving it in hydrochloric ac* 
and reprecipitating it with ammonia, after adding a little of the usual 
citrate solution and a little magnesium mixture ; it will then he f ree 
from calcium and fit for titration. 

Good results are also obtained by the author's well-known molybdate 
■fcethod, in which the yellow precipitate is dissolved in standard alkali 
the excess of which is then titrated with standard acid, using phenob 
phthalein or litmus as indicator. One c.c. of tf-alkali= 0-003078 
gram of phosphoric anhydride. Operators are again reminded of the 
precautions to be taken to ensure the formation of a pure yellow 
precipitate. A microscopical test will prove the presence or absence 
of free molybdic acid. L. de K. 

Estimation of Arsenic in Toxicological Analysis. W. Sir 
(Pharm. Ztit., 1911, 615— 616).— A weighed quantity of the substance, 
such as a portion of an animal organ, is distilled with 109 c.c. of 
hydrochloric acid, D 119, 2 grams of potassium bromide, and 5 grams 
of hydrazine sulphate until the mixture has been reduced to a syrupy 
consistence. The distillate is received in 200 c.c. of water, and the 
arsenic trichloride is then titrated with iodine solution in the presence 
of sodium hydrogen carbonate. \V. P. S 


Treatment of Insoluble Residues. Erich Ebler (Zeiiseh. am l 
Chem., 1911, 60, 610— 614).— Lead chloride, together with any lead 
sulphate, is best removed by heating the insoluble matter with 
ammonium nitrate (40 c.c. of ammonia, D 0-925, and 67 c.c. of nitric 
acid, D 13325). Complex cyanides and insoluble (ignited) oxides may, 
generally, be rendered soluble by fusion at not too high a temperature 
with potassium hydrogen sulphate ; the mass is then extracted with 
water containing a few drops of hydrochloric acid. The filtrate is 
tested as usual for metals, and the undissolved matter is examined for 
silver by treating with dilute sulphuric ncid and a little zinc. When 
reduction is complete, the precipitate is washed with hot water and the 
excess of zinc and the Silver are dissolved in dilute nitric acid; the 
silver is then tested for as usual. 

The residue which may contain antimonic oxide, stannic oxide, 
stannic phosphate, and perhaps silica, is collected, ignited, and weighed. 
. It is then fused in a covered crucible at a geDtle heat with two or 
three times its weight of the usual sulphur-potassium carbonate 
mixture. The mass is extracted with hot water, and the solution 
is treated according to one of the usual methods for the separation of 

tin, antimony, etc. . . , 

It is advisable to examine the undissolved portion of the lusion lor 
alkaline earths and silica. This is done by fusing with anhydrous 
sodium carbonate over the blow-pipe. The mass is extracted wit 
water, and both solution and residue are then examined by the mu* 
methods for silica and alkaline earths respectively. L ™ 


Separation Scheme without the Use ^ of Hf 5 
Sulphide. Erich Ebler ( Ztitich . anal. Chm., 1911,50, l> j 
.L-A* slight modification of the process described some time ago ( 
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i 26 >' . ? 18 r6 f“ tnentJ ‘<i fin* to remove the arsenic by 
distilling the mixture with fuming hydrochloric arid with addition of 
hydranne bromide ; the arsenic is then tested for in the distillate In 
the presence of complex cyanides these are destroyed by boiling for 
half an hour in a reflux condenser with a mixture of equal volumes of 
faming nitric and hydrochloric acids. Before applying the course 
without the use of hydrogen sulphide, the hydrochloric acid* is 
expelled by repeated evaporation with nitric acid. ’ 

Uranium remains with the alkaline earths as a complex hydroxyl- 
amine compound of uranic acid, but is readily separated by a process 
communicated previously (Abstr., 1908, ii, 987) ; the alkaline earths 
are separated by the author's hydrochloric acid process (Abstr., 1909 
ii, 347), but instead of a hardened filter an asbestos filter is now 
recommended. 


The alkalis should be tested for ina separate portion of the mixture.' 
The method used for silicates (heating with ammonium chloride and 
calcium carbonate) will be found very suitable. L. de K. 


Method for the Reduction of Potassium Platinichloride 
in the Estimation of Potassium by the Platinum Process. A. 
FrECHTES (Zeitach. anal. Ckem., 1911, 50, 629— 632).— The author 
recommends the process based on the reduction of the potassium 
platinichloride by means of magnesium ribbon and dilute hydrochloric 
acid at the boiling point, using only a few drops of acid at first. If 
1 gram of the substance guaranteed to contain 6% of K„0 is taken 
for analysis, 0'2 gram of magnesium ribbon is required ; for 20%, 0-5, 
and for S0% K s O, 0 8 — 1 gram of magnesium will be sufficient. 

L. DE K. 


Estimation of Calcium Nitrate and Calcium Nitrite. Albekt 
Stutzek and Gor (Ckem. Zeil., 1911, 35, 891). — In the estimation of 
calcium nitrite and nitrate in the technical products made by the 
combustion of atmospheric nitrogen, Busch’s method (Abstr., 1906, 
ii, 392) gives unsatisfactory results, and the authors prefer to estimate 
the nitrite by titration with permanganate and then to estimate the* 
total nitrogen in the oxidised liquid with “ nitron.” 

Since “nitron” is very expensive, the authors recommend that the 
total nitrogen be determined by reduction to ammonia with Devarfla 
metal (50% Cu, 45% Al, 5% Sn) and distillation of the ammonia into 
excess of standard sulphuric acid. T. S. P. 

Analysis of “ Nitrolime." Hdbeet Happen (Ckem. Ztil., 1911, 35, 
950— 952),— A series of experiments from which it appears that the 
total nitrogen in “ nitrolime " is best estimated by treating 0-5 gram 
of the sample with 10 e.c. of water before boiling with 30 c.c. of 
sulphuric acid (Kjeldahl process). Addition of sodium thiosulphate, 
salicylic acid, and zinc dust does not seem to produce the effect 
expected by Monnicr. Full particulars are found in the tables of the 
original paper. 

For the estimation of cyanamide nitrogen, Perotti s silver process is 
recommended. In recently prepared samples the results agree very 
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well with the total nitrogen according to Kjeldahl. Old and 
stored samples often oontain dioyanodiamide. In the absence J 
dioyanodiamidine it is best estimated by Caro’s process (this V ol - 
119). h. de k. ’’ 

Extraction of Gases from Copper by a Chemical Method 
and the Estimation of Oxygen. Makcel Guichabd (Compt. rend 
1911, 153, 272— 275).— Commercial copper is shown to contain 
sufficient dissolved oxygen to vitiate estimations of this gas carried 
out by its means. Fine copper wire previously heated at 600" in „ 
vacuum for a long time should be used for the purpose. A specimen 
of copper liberated about twice its volume of gas when heated with 
iodine in a vacuum. W. 0. W 

Detection of Mercury in Urine. II. Ebkst Salkowski IZeitsth. 
physiol. Chm., 1911, 73, 401 — 406. Compare this vol., ii, 77 jj 
The “end” solution is prepared in the manner previously described 
(this vol., ii, 771), aud the mercury removed from it by leaving in the 
warmed solution for an hour or more two or three strips of copper 
foil about 01 mm. thick. These become grey when much mercury 
is present; they are removed, washed, and dried, care being taken to 
handle them only with forceps. They are next placed in a clean dry 
test-tube, which is moderately heated and allowed to cool ; the foil is 
shaken out, a trace of iodine introduced, and the tube warmed until 
the iodine vapours fill two-thirds of it. The formation of the red 
mercuric iodide takes place slowly, but is very characteristic. 

E. F. A. 

The Uee of Sulphur Monochloride in the Determination and 
Analysis of the Rare Earth Minerale. William Bbooks Hicks 
(J. A mer, Chem. Soc., 1911, 33, 1492— 1496).— Fergusonite was 
completely decomposed by the action of the vapours of sulphur mooo- 
chloride, not a trace of metallic acids remaining in the residue, aud no 
rare earths being detected in the volatile portion. Escbynite and 
euienite were also readily decomposed, whilst a picked sample of 
samarskite was decomposed to the extent of 9878%. 

In carrying out the decomposition, the minerals were placed in a 
potcelain boat in a combustion tube, which was heated while the 
vapours of sulphur monocbloride were passed through it. The volatile 
chlorides of tho metallic acids passed into the receiver, whilst the non- 
volatile chlorides or oxychlorideB of the earth metals remained in 
the boat 

The principal advantages of this method of decomposition are the 
ease with which it takes place, the cheapness of the apparatus, and , 
the separation of columbium, tantalum, titanium, and tungsten from 
the rare earths during the decomposition. The chief disadvantage 
is that the excess of sulphur moDOcbloride is mixed with the vola is 
chlorides, but it may easily be overcome by allowing the niixture o 
pass into dilute nitric acid, and then removing the precipitated su p llr 
by adding excess of ammonium hydroxide and hydrogen sulpbi e, 
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. In the nonvolatile portions of the above minerals, search was made 
for scandium, but none was found. Fergusonite contained, however 
2 — 3%. of thorium, whilst yttrium and thorium were found iu 
eschywte. T S P 

A New Method for the Separation of Cerium. Chahles James 
and L. A. Pbatt (/. Amer. Chtm. Soe 1911, 33, 1326— 1330).— The 
authors have found that potassium bromate is capable of oxidising 
cerous nitrate in faintly acid or neutral solution, so that this element 
may be entirely separated from the other rare earths. The solution of 
the rare earth nitrates is boiled with potassium bromate in the presence 
of ft lump of marble, the cerium being entirely precipitated as the basic 
ceric nitrate, with varying amounts of basic ceric bromate. When 
the operation is carefully conducted, the cerium thus obtained is free 
from the other rare earths. In working on a large scale with concentrated 
solutions, it is advisable to use a slight excess of the bromate, and to 
stop the action while about 1% of the cerium remains in the liquid. 
Under these conditions, a cerium product is obtained, which, after 
washing with a 5% ammonium nitrate solution, gives a pale straw- 
coloured oxide. A saturated solution of the nitrate of this material 
shows no trace of absorption spectrum when tested with a layer 
20 cm. thick. 

The above method may be employed for the gravimetric estimation 
of ceriutn. The cerium salt is precipitated twice, in each case until 
the mother liquor gives no test for cerium with hydrogen peroxide ; 
the precipitate is washed with a 5% solution of ammonium nitrate. 
After the second precipitation the precipitate is dissolved in hydro- 
chloric acid, the cerium precipitated as oxalate, and weighed as oxide. 

Details are given of the application of the method to the purifica- 
tion of cerium on a large scale from the monazite earths which have 
been freed from thorium. T. S. P. 

Analysis of Monazite Sands. Gabriel Chesneau ( Oompt . rend. } 
1911, 153, 429— 431).— The best methods hitherto published having 
proved unsatisfactory, the following process, which avoids difficulties* 
caused by the sparing solubility of thorium phosphate in acid, 
was devised and found to give good results. 

2 '5 Grams of the sand are fused with 15 grains of fusion mixtiye 
until all glistening particles disappear. The mass is extracted with 
boiling 1% sodium hydroxide (solution A). The residue is treated with 
hot 5% hydrochloric acid (solution B), and the process repeated on the 
insoluble portion. The final residue (Ti0 2 , Zr0 2 , Si0 2 ) and solution A 
(Al 2 O s , Si0 2 , P 2 0 5 ) are analysed in the usual way. {Solution if, freed 
from lead and copper, is diluted until it contains exactly if, of 
hydrogen chloride, then treated with 4 grams of crystallised oxalic 
acid for every 100 c.c., and allowed to remain for two days. The 
filtrate ie examined in the usual way for Ti0 2 , Zr0 2 , Fe, etc., an t e 
oxalates of the rare earths calcined below 500° ; the oxides are dissolved 
in nitric acid, with addition of hydrogen perox.de if necessary. After 
evaporating to dryness and dissolving the residue m 150 c.c. o r, 
thorium is separated by double precipitation with hydrogen peroxide, 
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according to WyroubofE’s method. The reagent should be free J rotri4 
phosphates, and is advantageously treated with a little ammonium 
nitrate to avoid formation of colloids. The filtrate is made up t« 
500 c.c., and the rare earths precipitated in 100 e.c. Cerium i s 
estimated in another 100 c.c, by Job’s method, for which details 
are given. 

A monazite sand from Madagascar gave on analysis: ThO j-k. 
Ce0 3 , 22-6 ; La 2 O s ,Di 5 O s , 25-0 ; Y s O„ etc., 0-8 ; Zr0 3 , 1-6 ; Fe.o' j-v! 
Al s O sl 0'8 ; Mn, trace ; MgO, 0'4 ; CaO, 0'5 ; P 2 O s> 23'5 ; SiO„ g.g ’ 
TiOj, 6-7 ; loss on ignition, 04. Total 100-3. W. o. w. ’ 

Precipitation of Aluminium, Chromium, and Iron by 
Ammonium Nitrite. Erik Scbirb (Ckm. 19H, 35 

979—980). — Although sodium nitrite may be used in place 0 f 
ammonium nitrite in the process described previously by the author 
(Abstr., 1909, ii, 834), it has the disadvantage that alkalis cannot he 
estimated subsequently in the same portion of the sample. Manganese 
may he separated from iron by means of sodium nitrite, provided that 
a small quantity of ammonium sulphate be added to prevent 
precipitation of the manganese. A double precipitation is, however 
recommended in this case. The manganese ia then precipitated from 
the filtrate by means of ammonium persulphate. W, P. g, 

/ 

Estimation of Manganese as Manganous Oxide, Mangano- 
manganic Oxide, and Manganese Sesquioxide. Paul N. Raikow 
and P. Tischkoff (Ckm. Zsit., 1911, 35, 1013— 1015).— Manganese 
may be converted quantitatively into manganous oxide by heating the 
higher oxides in a rapid current of hydrogen, using a Rose’s crucible, 
The higher oxides may be converted quantitatively into mangano- 
manganic oxide by ignition in a slow current of c&ibon dioxide, 
M&ngaoese may also be converted quantitatively into manganese 
sesquioxide by ignition of the oxideB or the carbonate in a current of 
oxygen. 

■ Manganous sulphate may be converted into the sesquioxide by 
heating alternately in a current of hydrogen and in air, and finally 
igniting in a current of oxygen. L. de K. 

Ferric Sulphate as a Standard for Titrating Potassium 
Permanganate. Jaroslav Milbauer and Otto Quadrat [Zeilsch. 
anal. Chan., 1911, 60, 601 — 603).— One gram of pure ferric sulphate 
is dissolved in an Erlenmeyer flask in 25 c.c. of water and 10 c.c. of 
sulphuric acid, and, after adding a few granules of iron-free zinc, the 
whole is heated gently until everything has dissolved. An equal 
volume of water is added, and the solution titrated with permanganate, * 

Ferric sulphate is best prepared by boiling 10 grams of ferrous 
sulphate for about an hour with 100 c.c. of sulphuric acid. When 
cold, the bulk of the acid is poured off through a Gooch crucible, and the 
remainder removed by washing with alcohol, and then with anhydrous 
ether. Finally, the salt is dried in & water-oven to constant weight. 

* Ii.de K. 
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Volumetrio Estimation of Ferric Salts with Permansanate 
after Reduction with Zinc. Eeich MOllee and Gustav Wm 
(Zaiieh, aml.Clum 1911, 50, 615-623)._When using puroziac, or 
zinc in contact with platinum, for the reduction of ferric salts it is 
necessary to wait until the zinc has completely dissolved, otherwise 
there will be a email quantity of iron deposited on the undissolved 
zinc. This inconvenience may be avoided by working as follows • 
100 c.c. of the ferric iron solution (or a smaller volume diluted to 
100 c.c.) are mixed with 5 c.c. of sulphuric acid aud five to ten drops 
of TV-copper sulphate. After adding three or four amalgamated zinc 
rods (5 cm. in length and 0'6 cm.,in diameter), the solution is heated 
for about two hours at 100° in a current of carbon dioxide. The 
copper solution need only be added in the first experiment. 

L. DE K. 


Precipitation of Iron with Hydrazine Hydrate. Ekik Schirm 
(' Chem . Zeit., 1911, 35, 897), — The iron solution containing about 0‘1 
gram of iron is diluted to 250—300 e.c. If necessary, a few drop 3 
of hydrochloric acid and a little bromine are added, and the excess of 
the latter is boiled off. A large excess of ammonia is added, and then 
a few drops of hydrazine hydrate, which causes the precipitate to turn 
into a fine, granular black powder, which subsides rapidly and is free 
from sulphate. After washing and drying, it is ignited, finally over 
the blast, to constant weight. The filtrate may be used for estimating 
the sulphate. 

Experiments to estimate iron in the presence of zinc by means of 
hydrazine hydrate are, as yet, unsuccessful. L. de K. 


Simplified Apparatus for Estimating Carbon in Iron 
G. Butzbach and G. Fenner {Chem. Zeit., 1911, 35, 917.).— Two 
apparatus of the usual type are described and figured. In the first 
one the condenser is fixed to the flask containing the oxidising liquid 
by means of a rubber cork, which cannot be affected by spirting acid, 
and is rendered more effective by a water seal. 

In the second one the flask is connected with the condensing tube , 
by means of a ground joint. In both there is an absence of the 
usual side-tubes, thus rendering them less liable to breakage. 

L. de K. 


Employment of Combustion under Pressure in the Estima- 
tion of Carbon in Steels. P. Mahler and E. Goutal ( Compt . 
rend., 1911, 153, 549— 551).— The sample of steel contained in a 
refractory crucible free from calcium carbonate is burnt in oxygen in 
a calorimetric bomb similar to those employed in determining the 
calorific power of coal, but having a' capacity of about 1 litre. The 
carbon dioxide is absorbed by barium hydroxide, and estimated by 
titration. Results given by this method agree closely with those 
obtained by the copper chloride and combustion process. W. O. W. 

Rapid Estimation of Total Carbon [in Iron and Steel]. H. 
de Nolly {Rev. de Metallurgie, 1911? 8, 391 — 395). — The iron* or 
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steel, in the torn of fine drillings, ^introduced into an asbestos 
capsule, supported in a litre flask of Jena glass, which is closed with* 
a rubber stopper and supplied with oxygen under a pressure of 30 to 
40 cm. of water, The flask contains a measured volume of a 04% 
solntion of sodium hydroxide. The metal is ignited by passing a current 
of 10-rl5 amperes between a pairof electrodes. When combustion is 
complete, the flask is shaken to absorb carbon dioxide, and the solution 
is titrated with sulphuric acid (l c.c. = 1 mg. of carbon) and phenol- 
phthalein. White cast iron, ferro-silicon, and other brittle alloys are 
mixed with lead peroxide before ignition. Qrey cast iron gives low 
results, owing to incomplete combustion of the graphite. 0. H. D. 

Apparatus for the Estimation of Sulphur in Iron and 
Steel. D. A. Wbsnmann (Chtvi. Ztil. , 1911, 38, 863). — Diagrams 
are given of two apparatus made entirely of glass, so that all rubber 
connexions are avoided, T. S. P. 

Rapid Estimation of Ferric Oxide in Cement. A. Golubiszeff 
( Churn, . Ztil., 1911, 35, 961 — 962).— Two grams of the sample are 
placed in an Erlenmeyer flask, moistened with 10 c.c. of water, and 
allowed to remain for ten minutes, when another 75 c.c. of water and 
then, while shaking, 100 e.c. of A'-hydrochlorio acid are slowly added. 
The shaking is continued until the greater part of the cement has 
dissolved, when the solution of the remainder is effected by heating the 
liquid to boiling ; the boiling is then continued for three to five 
minutes to expel any hydrogen sulphide. The solution is reduced by 
sulphur dioxide, the excess of which is then boiled off in a current of 
carbon dioxide. After some fifteen minutes, the exit tube is closed 
with a piece of rubber and clamp without interrupting the current of 
carbon dioxide, and the flask is cooled in cold water. The iron is 
titrated, as usual, with Njl 0-permanganate after adding 8 — 10 c.c. 

- of a solution of manganese sulphate. L. de K. 

Estimation of FerrocyaDides and Thiocyanates. lion 
Ronnet (Ana. Chin, anal., 1911, 18, 336 — 337). — The solution 
is strongly acidified with hydrochloric acid, and a slight excess 
of a hot solution of ferric chloride is added. After heating for half 
ai\ hour on the water-bath, the Prussian-blue is collected and 
washed with hot water. The fitter and contents are then trans- 
ferred to a graduated flask and treated with a sufficiency of 10% 
solution of potassium hydroxide, and, after being kept for twelve 
hours with frequent shaking, the whole is made up to a definite volume 
.with water, and a known volume of the filtrate js then acidified with 
dilute sulphuric acid and titrated for ferrocyanide with iV/10-perman- 
ganate as usual. One e.c. permanganate = 0’0422 gram of crystallised 
potassium ferrocyanide. 

The filtrate from the Prussian-blue is made up to a definite volume, 
and an aliquot portion is heated on the water-bath with addition of a 
slight excess of sodium hydrogen sulphite. Solution of copper 
sulphate is then added in slight excess, and after half an hour the 
cupriwa thiocyanate is collected and washed. The filter and contents 
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and, while still warm, titrated with ph T “'<*• 

0 001616 gram ofqiotassium thiocyanate. ^ 8 ato £ = 

Quantitative Separation with “ Cupferron ” 0™, » B . „„„„„ 
mi, 36, 616)- “ Cupferron, 11 

t,on of iron from copper, not being readily procurable, the aXr 
recommends analysts to prepare it themselves. It is not explosive 
Sixty grams of nitrobenzene, 1000 c.c. of water, and 30 grams of 
ammonium chloride are well stirred, 'and to the white emulsion is added 
80 grams of zinc dust in very small quantity, so that the tempera- 
ture keeps between 16» and 18° When the odour of nitrobenzene has 
completely disappeared, the solution is drawn off from the zinc 
hydroxide, and, after cooling to 0° by means of ice, the liquid is 
saturated with salt, which causes an abundant crystalline precipitate 
of phenylhydroxylamine, It may be observed that great care must 
be taken not to let this substance come in contact with the skin, as it 
is very poisonous. After draining and removing the mother liquor 
by means of filter paper, the compound is dissolved in 300—500 c.c. of 
ordinary ether, and after cooling the filtrate to 0°, a current of gaseous 
ammonia is passed for ten minutes and an excess of amyl nitrite 
is added. An abundant separation of oitrosyipbenylhydroxyl&mine 
ammonium (“cupferron") takes .place, which is drained, washed with 
ether, and then pressed between filter paper. It is advisable to 
place in the stock bottle a lump of ammonium carbonate. 

L. de K. 


The Separation of Iron and Vanadium by the Ether 
Method. Euoen Dsiss and Hans Levsaht (Ohm. Zeit., 1911, 35, 
869—871, 878 — 879).— Rothe’s ether method (compare Blair, Abstr., 
1908, ii, 900) for the separation of iron from other elements cannot be 
used in its original form for the separation of iron and vanadium, 
since ether extracts appreciable quantities of vanadium from hydro- 
chloric acid solutions, especially when the vanadium is in the quinque- 
valent condition. Solutions of quadrivalent vanadium do not give up 
any vanadium to ether so long as care is takeD that reducing agents 
are present to prevent the oxidation of any vanadium by peroxide 
usually contained in ordinary ether. In ordinary practice it is not 
convenient to have such reducing agents present, since they would 
also reduce the ferric salts. Advantage is therefore taken of the fact 
that pervanadates are insoluble in ether. After the chief extraction 
has been carried out by Rothe’s method, the ethereal extract, contain* 
ng the ferric salt and some vanadium, is further shaken several times 
R^th ether-hydrochloric acid (hydrochloric acid, D = 1 ‘10, saturated 
rith ether), to which a little hydrogen peroxide has been added. The 
lydrogen peroxide oxidises the vanadium to pervanadates, which then 
?ass into the aqueous layer, 

| The many details necessary in carrying out the method are fully 
Ascribed. T.S. P. .• 
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Estimation of Iron, Ammonia, and Nitrous Aoife i n 
Waters by means of the Autenrieth-Koenigsberger Colon* 
meter. Kakl SOpfle ( ink . Hygiene, 1911, 74, 176— 184).— The 
above colorimeter is strongly recommended in water analysis. 

Iron is estimated by the thiocyanate-ether process, ammonia by 
Nessler’s reagent after removing alkaline earths, and nitrites are 
estimated by nt-phenylenediamine and sulphuric aoid ; if necessary, 
the alkali earths and colouring matters are removed by adding a 
mixture of sodium carbonate and hydroxide. L. i>e K. 

Rapid Detection of Elements Furnishing Sulphides In- 
soluble in Dilute Acids. M. Emmasuel Pozzi-Escot (Hull. Six, 
Aim., 1911, [iv], 9, 812 — 814). — The mixed sulphides, precipitated 
by hydrogen sulphide from dilute acid solution, are treated with 
26% hydrochloric acid, furnishing (1) a solution which may contain 
lead, antimony, tin, cadmium, and zinc, and (2) a residue, which may 
contain copper, molybdenum, arsenic, bismuth, mercury, gold, and 
platinum. 

The solution is treated with ammonia, which precipitates the first 
three metals, and leaves cadmium and zinc in solution, where they can 
be detected by the usual tests. The precipitate, which may contain lead, 
antimony, and tin, is dissolved in hydrochloric acid, and these elements 
sought for by the usual tests. 

The residue, insoluble in hydrochloric acid, is treated with nitric 
acid, which dissolves copper, molybdenum, arsenic, and bismuth, and 
leaves undissolved mercury, gold, and platinum, which are then 
obtained in solution with ojua regia. The elements are then sought 
for in these two solutions by the usual tests. The process is stated 
to give trustworthy qualitative results more rapidly than that in 
general use. T. A, H. 

Assay of Wolfram Concentrate. H, W. Hutcbih (Analyst, 
1911, 30, 398— 403).— A recapitulation of the four chief methods for 
the assay of commercial wolfram. In the aqua regia methods, the 
tungstic acid is finally obtained by ignition of ammonium tungstate 
or mercurous tungstate. In the soda digestion and fusion processes, 
the tungstic acid is finally obtained by ignition of mercurons 
, tungstate. 

All four methods seem to be very satisfactory ; the old aqua regia 
ammonium tungstate method has, perhaps, most to commend it, as 
it allows of operating on 1 to 2 grams, whereas the other methods 
are limited to quantities of about 0'5 gram of the sample. 

L. iz K, 

The Action of Salicylic Acid on the Metallic Acids. Jom 
Hughes Muller (/. Anter. Chem. Soc., 1911, 33, 1506 — 1510).—* 
Solutions of sodium or potassium columbate, tantalate, thorate, and 
zirconate are precipitated quantitatively by salicylic acid, whereas 
titanium is not so precipitated ; this difference is used as the basis of 
a method for, the quantitative separation of titanium from the other 
dements. 
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Alkali titanates give an intense yellow ooloin- n,„ 
sflieylio acid 1 ; the reaction is extra Jly delicate, and may be ted^r 
the colorimetric determination of this metal Th. } ■ , f a t0 ^ 
by traces of hydrofluoric acid or of fluS, aKSd ty'S 
of iron. Zircouium gives a brownish tinge to the solution, which " 
also affected by large quantities of columbium. The effects of the 
rare earths, etc., are also described, and the colorimetric method is 
app led to the estimation of titanium in the presence of columbium 
tantalum, or thorium. 

Five % solutions of sodium tungstate or molybdate are not 
precipitated by salicylic acid, and the resulting solution gives no 
precipitate with ammonium hydroxide. Titanium is precipitated 
under such conditions, but the reaction cannot be used to separate 
titanium from tungsten and molybdenum. T S P 


The Detection of Small Quantities of Alcohol in Fermenting 
Liquids. Alb. Klocker (Cenlr. Bakt. Par., 1911, ii, 31, 108—111) 
-In the systematic study of yeasts, one of the most important 
characteristics is the capacity of the organism to ferment different 
sugars. Where vigorous fermentation occurs, the usual qualitative 
tests may be employed, but even in cases where no apparent 
fermentation takes place, the author considers it necessary that 
actual tests should be made, and describes a modification of Pasteur’s 
drop method, by means of which traces of alcohol may be detected. 

Five c.c. of the liquid to be tested are poured into a test-tube 
180 mm. long and 24 mm. wide. This is closed with a cork bearing a 
glass tube 180 cm. long and 3 mm. wide, which is allowed to protrude 
slightly on the lower side of the cork. The whole is then placed 
vertically over a flame with wire gauze, and is heated gently, care 
being taken that bumpiDg does not occur. If alcohol is present, 
characteristic oily drops appear in the tube ; the lower the amount of 
alcohol, the higher being the point at which these drops occur. 

It is claimed that by the use of this method, 0*002 — 0'001% of 
alcohol can be detected. H. B. H. 


Estimation of both Phenol and /3-Cresol in Urine. Max 
Siegfried and E. Zimmersiann (Biochem, Zeitsch., 1911, 34, 462 — 472. 
Compare this vol., ii, 72). — The urine, after being made alkaline with 
sodium hydroxide, is evaporated to 1 /5th of its bulk, acidified with 
sulphuric acid, and then distilled in steam. To separate volatile 
acids from phenols, the distillate is made alkaline with sodium hydrogen 
carbonate, and distilled in steam in a current of carbon dioxide. The 
reducing substances are separated then by Neuberg’s method by means 
of lead acetate and sodium hydroxide, and theD, after distillation of 
frhese substances, the phenols are distilled off after acidification with 
sulphuric acid. The phenol and cresol are then estimated by the 
method already given by the authors, which they find preferable to that 
of JCoseel and Penny. The analyses of mixed urines from several 
individuals showed that 15 litres contained 0-0260 gram of p-cresol 
and 0*0186 gram of phenol 58*1% of the total phenols consi^t^d 

vol. c. ii, 63 
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therefore of p-cresol. The details are given of the experiments or,’ 
which the analytical method is founded. S. B. S. 

Estimation of Phenols in the Urine of Oxen. Paul Liechti 
and W. Mooses (Ztilsch. physiol. Chtm., 1911,73, 365—370. Compare 
Neuberg and Hildesheimer, Abstr., 1910, ii, 1116).— Polemical. The 
supposed formation of furfuraldehyde on distillation of herbivorous 
urine with phosphoric acid, derived from dextrose, pentose, or paired 
glvcuronic acid, is shown not to take place. The Kossler-Penny 
process advocated by Neuberg and Hildesheimer (foe. ci(.) leads to far 
larger errors than any neglect of the furfuraldehyde formed. The 
substitution of phosphoric acid for sulphuric acid in the distillation 
prevents the formation of urogon, which otherwise fixes iodine; 
further aldehydes present are not hydrolysed in such a way as to 
affect the estimation of the phenols. E- t. A. 


Estimation of Volatile Acids in Wine. Kahl Wmmscn and 
Theodor Roettgen (Ztitteh. Nahr. Gmusim., 1911, 22, 155 170).— It 
is recommended that 50 c.c. of the wine should be distilled in a current of 
steam until 200 c.c. of distillate have been collected ; if the distillation 
is continued beyond this, considerable quantities of lactic acid are 
found in the distdlate. When the wine contains more than 0’2 gram 
of volatile acids per 100 c.c., it should be diluted with an equal 
volume of water, and 60 c.c. of the mixture taken for the estimation. 
The volume of the steam must be so regulated that the wine is first 
evaporated to 25 c.c. and maintained at this volume until the end of 
the distillation. The time taken for the distillation is about thirty 
minutes ; the steam should be under as low a pressure as possible, and 
it is advisable to employ a still-head filled with glass beads m order to 
reduce the distillation of the lactic acid to a minimum. W. P. S. 


Employment of the Electrometric Method for the Estimation 
of the Acidity of Tan Liquors. II. JosephT. Wood, Hexby J. S. 
Sand, and Douglas J. Law ( J . Hoc. Chtm. Ind., 1911, 30, 872— 816). 
—A hydrogen electrode is described for use in the electrometric 
method of estimating the acidity of tan liquors (this voL, n, 
alight improvements in the general form of the apparatus are 
proposed, and experimental details and results are recorded. 


Analysis of Liquids containing a Large Quantity of 
Tartaric Acid and Small Amounts of Glycerol and Taflmn. 
G. Hinaed (Arm. Falsi/., 1911, 4, 391-397).-Hav,ng expense j 
certain difficulties iu the analysis of solutions containing ; a j 
100 grams of tartaric acid, 10 grams of glycerol, and . 3 gl » 
glycerol per litre, the author gives the following ® „ lution 

estimation of these constituents and of the total solids of t J 
The total solids may be estimated by drying 5 c.c. of th 
on pumice-stone over sulphuric acid and under as low P ® ^ 
as possible ; at the end of twenty-four hours, the , 

ieyc^tor is raised to 50°, and the drying is continued over phosp 
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oxide to constant weight. For the estimation of the glycerol inn,, 
/ the » solufon are treated with sufficient potassiu^hy dril t 
convert the tartaric acid into potassium hydrogen tartrate^ rtfl » 

f rem 7 d b L m 7 ti0D ;, and th e e » evaporated at a W 

temperature after the addit.on of freshly prepared lead hydro* ™ 
The residue is extracted with hot alcohol, the solution filtered, e* ess 
of lead is , precipitated a 9 carbonate, and an eqnal volume of etZ 
is added, together with a few grams of potassium carbonate. The 
solution is then filtered, evaporated, and the residne dried under 
reduced pressure. The -tartaric acid may be estimated by the methods 
used in wine analysis, and the tannin is estimated iodometrically. 

W. P. S. 

Estimation of Milk Fat by Count of the Fat Globules 
H. P. T. Oerum (Bimhem. M , 191 1 , 35, 18-28).-Thl™ b 

between the number of fat globules m a given measure, the trans- 
parency of the milk (the experimental method for determining which 
is described), and the fat content is mathematically worked out. The 
conclusion js drawn that each observer must obtain his o\yn formula 
for each kind of milk, and the method has, therefore, no immediate 
practical value. S. B S 


Assay of Chloral. L. Bouedet (J. Pkarm. Ckim., 1911, [viil, 
4, 18).— The author suggests that in assaying chloral by the method 
prescribed in the French Codex, (1) distilled water, freed from carbonic 
acid, should be used ; (2) a control experiment with water and alkali 
alone should be made j (3) jV/2-alkali should be substituted for 
iT-alkali, and (4) the time of contact of the alkali with the chloral 
should be reduced to fifteen minutes. T. A. H. 


U lex’s Process for the Estimation of Nicotine in Tobacco 
Extracts and Nicotine Salts. Jules Essner (Ann, Chim, anal,, 1911, 
10, 339 — 341). — A recapitulation of Ulex’s process (treatment of the 
extract with a mixture composed of aqueous sodium hydroxide, 
calcium oxide, and plaster of Paris, removal of ammonia fumes in 
a desiccator over sulphuric acid, distillation with water, and titration 
of the nicotine with standard acid), which the author strongly 
recommends for technical purposes. The author carries out the distil- 
lation and titration as follows : The mass is placed in a 3-litre 
distillation flask containing 2£ litres of boiled water, 10 grams 
of sodium hydroxide and 10 grams of paraffin (to prevent frothing) 
are added, and the whole is submitted to distillation. Six portions of 
1000, 500, 200, 100, 100, and 100 c.c. respectively are collected and 
titrated separately with iV/2-hydrochloric acid, ming delicate litmus 
solution as indicator ; 1 c.c. of acid = 0*081 gram of nicotine. 

L. de K. 


Comparative Studies on the Nicotine Estimations in 
Tobacco Extracts. Julius Toth (Chtm. 2eit., 1911,36,926 — 927). 
— At the author's suggestion, J. Krampera analysed a sample of 
tobacco extract by the methods of Kissling, Ulex, Degrazia, and Tetft, 
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and the results are given in a table ; in a second table are give# 
the results of analyses made by the methods of Kissling, iCoenig, T6bh, 
and the modified process of the latter. This consists in substituting 
xylene for toluene in the extraction of the nicotine; the results 
obtained by titration and polarisation are very concordant. 

On the whole, the. author has reason to prefer his own modified 
process. k. de K. 

Estimation of Quinine as Acid Citrate in Certain Organic 
Liquids. Thomas Cockbubn and J. W. Black (Analyst, 1911, 36, 
396— 398).— Aslight modification of Nishi’s process for theeBtimation of 
quinine in urine(Abstr., 1909, ii, 710). Twohundred and fiftyc.c.of urine 
are rendered alkaline with concentrated aqueous sodium hydroxide and 
extracted three times with ether. The ethereal extracts are washed 
with small quantities of water, evaporated, the residue dried and 
dissolved in 20 c.c. of anhydrous ether, and the solution is filtered 
into a weighed flask with which has also been weighed a Bmall 
asbestos filter tube, and the undissolved matter is washed with small 
quantities of ether. The quinine is now precipitated by adding 10 c.c. 
of a saturated ethereal solution of citric acid, and the closed flask is 
left for twenty-four hours. The ether is then poured of! through tbe 
filter-tube, and the deposit is washed thrice in succession with 10 c.c. 
of ether, D 0'720. The tube is then placed in the flask, and the 
whole is dried, first gently, finally at 100°, and re-weighed ; 100 parts 
of the acid citrate = 62*79 parts of quinine. 

The process may be used in the presence of caffeine, but not of 
other cinchona alkaloids. L. de K. 

Separation of Urobilin by means of Talo and its Detection. 
C. Cabhkz {Ann. C'him. anal., 1911, 16, 337 339). — The urine 
is defecated by railing 45 c.c. with 30 c.c. of Denigbs’ mercury reageDt, 
and to 30 c.c. of the clear filtrate is added 1 gram of talc, which on 
shaking removes all the urobilin ; the talc is theD at once collected on 
a filter and washed with water. In order to prove the presence of tbe 
urobilin, the talc is treated on the filter with 5 or 10 c.c. of Oliveri's 
reagent (zinc chloride 10 grams, ammonia 30 grams, strong alcohol 
80 grams, ethyl acetate 20 grams), when at once a filtrate is obtained 
presenting a beautiful green fluorescence and exhibiting in the spectro- 
' scope very neatly the band y . 

Or the talc may be treated with 10 c.c. of alcohol containing o% of 
hydrochloric acid. To the filtrate is then added 5—6 c.c. of chloro- 
form and 100—150 c.c. of water, and the whole is well shaken. The 
chloroform layer separates readily, and is then removed and filtered 
through a small filter moistened with chloroform. On addmg an 
alcohdic solution of zinc acetate (1:1000), a green fluorescence is 
gradually formed, and the band y is more distinct than before.^ ^ 


Estimation of Amino-groups in Amino ccrnpcunds and m 

Urine and a Method for the Analysis of Proteins. ' 

VAX «IYKE <Bir 1911 44, 1684—1692; J. Bwl. Ctum-, l» u > 1 ’ 
15-55. Compare this vol„ ii, 164, 779, 780).- Glycine, cystine, sc 
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guanosine give high values when treated by the method already 

described. * 

Carbamide reacts slowly with the nitrous acid solution, and this 
reaction must be allowed for m estimating the amino-acid nitrogen in 
urine. After removal of ammonia from the urine made alkaline with 
sodium hydroxide solution, two estimations are made of the amino- 
acid nitrogen, one after six minutes and the other after the mixture 
has been left for twelve minutes. The difference between the two 
gives the error due to the reaction of the carbamide, and can be 
subtracted from the result given by the six minute determination. 

Full details are given of a somewhat revised scheme for the analysis 
of proteins by the method of hydrolysis and nitrogen determinations. 
The following substances have been treated in this way: gliadin, 
edestin, hair, gelatin, fibrin, hsemocyanin, haemoglobin, and the results 
are expressed jn percentages of ammonia nitrogen, melanin nitrogen, 
cystine-, arginine-, histidine-, lysine-nitrogen, amino -nitrogen of 
filtrate, and Don -amino-nitrogen of filtrate. Gelatin and hemoglobin 
did not give any cystine nitrogen. J. J. g. 

An Inner Anhydride Reaction of Albumin. Bruno Bardeck 
Gherri. Zeit., 1911, 36, 634). — The author's iodoform process (this vol., 
ii, 826) when applied to albumins shows that these give very intense 
anhydride reactions. L. de K. 

Rapid Gravimetric Estimation of Urinary Albumin. 
E. Simonot (Bull. Soc. ckim., 1911, [iv], 9, 839— 842).— This method, 
which depends on the coagulation of the albumin by metaphosphoric 
acid, is stated to afford complete precipitation of the albumin in a 
form in which it can be easily and rapidly filtered, and washed (com- 
pare Denig&3, Abstr., 1893, ii, 248). 

Five grams of sodium metaphosphate are dissolved in cold water, and 
made up to 100 c.c., or 5 ’70% grams of the metaphosphate may be 
dissolved by boiling in water during five minutes and made up to 
100 c.c. as suggested by Denig&s (Ckim. Anal., 3rd Edit., 1907, p. 1011). 
A preliminary trial having shown that the urine contains more than 
0’5 gram albumin per litre, enough to yield about 10 grams is taken, 
filtered, made up to 100 c.c. if necessary, heated on the water-bath during 
ten minutes (during fifteen minutes if the quantity is 200 c.c.), and 
then for every 100 c.c. of liquid, 5 c.c. of the metaphphate solution and 
1 c.c. of hydrochloric acid are added and the heating continued during 
fiv$ to ten minutes. The coagulum is filtered on a dry tared filter and 
washed with boiling water until free from hydrochloric acid, and then 
twice with alcohol and once with ether. As much liquid as possi e 
is removed by gentle pressure, and the coagulum dried at 11 — • 

The weight, re-calculated for 1 litre of urine and multiplied by 
gives the amount of albumin per litre in the urine examine^, ^ ^ 


Estimation of Lecithin. C. Viscnow (Chm. Zmt., 1911, 36, 
913-9H).— The author has slightly modified his process One gr» 
of the substance is boiled three times in succession, with It) ».«. or 
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absolute alcohol, and the filtrate and washihga, measuring about 50 or 
60 c.o., are distilled off. After removing the last trace* of aloohol by* 
blowing, the weighed residue is dissolved in 10 ac. of absolute ether 
which is then poured through an asbestos filter tube ; the residue is 
then washed three times with ether. . ’ . 

The ether is distilled off, and the weighed residue treated with 
3 — 4 c.c. of fuming nitric acid ; the solution is transferred to a platinum 
dish, and the flask rinsed three times in suocession with 2 c.c. of 
fuming nitric acid. After evaporating the acid on the water-bath 
the residue is mixed with 1 gram of dry sodium carbonate, using a 
platinum spatula. Five grams of the usual potassium nitsa to -sodium 
carbonate mixture are now added, and the whole is heated to fusion 
for four to five minutes. The fusion contains the phosphorus of the 
lecithin as phosphoric acid, which is then estimated by the usual 
magnesia process. L, de K. 


A Method for Ash Analysis. Km Stoltk (. BiocKtm , Zeiuch, 
1911, 35, 101—107). — The essential feature of the method consists in 
ashing the dried organic substance in a platinum basin placed inside a 
larger porcelain basin but kept from direct contact* with itf’bf pieces 
of porous plate, or an inverted crucible lid. « — §, B. 8. 

.. . > %■' 


A New Colour Reagent for Callose. M. Tbvett (Ctofjpt. Tend., 
1911, 153, 503— 505).— The reagents hitherto in use for callose are 
slow in action; the following one is very rapid. A 1* aqueous 
solution of resorcinol, containing 0'1% of concentrated aiftnonia, is 
allowed to remain for several days exposed to the air. It gradually 
undergoes oxidation, and gives rise to a blue substance apparently 
identical with Wiirster’s resorcinol-blue, whioh the author calls 
rtsobhu. 

Resoblue does not stain cellulose, but in thirty to wrty seconds it 
imparts a deep blue colour to callose. It can also be mixed with 
other stains to give double reactions ; thus the mixture with Congo-red 
is stable, and colours callose blue and cellulcee red. Other mixtures 
.are also suggested. E. J. R. 


Use of Nickel Hydroxide in Tannin Estimation. Pobax 
Sihoh (J. Soc. Chem. Ind., 1911, 30, 936 — 937). — Results of experi- 
ments carried out by the author indicate that nickel hydroxide maybe 
employed as a substitute for hide-powder in the analysis of tanning 
materials. Tbe figures obtained were in fair agreement with those 
found when hide-powder was used. W. P. S. 

Application of the Bromo-derivative Methods for tbe Assay 
of Vulcanised Rubber Wares. Weekes Esch (Ckm, Ztii , 1911, 
35, 971— 972),— The process in use is based on the .following 
assumptions: (1) 136 parts of rubber hydrocarboDB absorb 3! 9'T 
parts of bromine or 64 parts of sulphur; (2) if 136 parts of hydro- 
carbons have already absorbed 32 parts of sulphur (in consequence of 
vuloanisalion), only 159*85 parts of bromine can be taken up ; (3) tie 
sulphur absorbed is p>t acted on by ‘bromine solutions; (4) if from the 
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total Height is deducted the combined eulphur and ‘the bromine 
absorbed) the value of the rubber substance present is obtained ; (5) 
from 64 parts of combined sulphur or from 319’7 parts of bromine 
absorbed, the presence of 136 parts of rubber hydrocarbons may be 
deduced. , 

According to the author's experiments, these assumptions cannot be 
entertained, and the process is therefore tfhite untrustworthy. 

L. dr K. 


Estimation of tha Specific Gravity of very small Quantities 
of Milk. Alois Krsidl and Ekil Lexk ( Biochem . Zdtsck, 1911, 35, 

186 168). — As fat is not extracted from milk by simple mixture 

with a lipoid solvent, the specific gravity ckd be determined by 
dropping the milk into mixtures, such as benzene-chloroform, benzene- 
carbon tetrachloride, etc., and finding the specific gravity of the mixture 
in which the milk neither sinks nor floats. S. B, S. 

v . 

A tlSW Modification of the Forensic Chemical Test for 
Blood. Ono vox FiIbth (Zeitseh. angew. Chem., 1911,. 34, 
1626— 1628).— In testing for blood, the author recommends a 
combination fit Leer’s pyridine test with the leucomaiachite-green 
test (Adieu, Abatr.,'1904, ii, 459). The object to be tested is boiled 
for some minutes with a few drops of 50% potassium hydroxide to 
which a few djops of alcohol have been added. After oooling, the 
liquid is extracted with pyridine. The pyridine layer is separated, and 
again shaken with concentrated potassium hydroxide, after which 
about 1 c.fl. of the solution is run on to a filter paper laid on a glass 
plate. This is then tested with the leucomalachite-groon solution, to 
which has previously been added 1% of hydrogen peroxide. 

A full discussion of the sensitiveness of the test and of any errors 
which may occor is given. 


Meyer’s Reagent for the Detection of Blood. A. SiRiteY 
(Compt. rend., 1911, 152, 131 — 133).— The red co oration produced by 
blood P in presence of hydrogen peroxide with phenolphtbalem previously 
reduced by sine, is also given by alkali hydrogen “^i ^ 
test cannot therefore be taken as specific for blood, and stouW onl^ 
be used as a confirmatory test. 

•Estimation of Gelatin. W. Gkbifenhagek, J. Koxig, and A. 
Scroll (Biockm. ZeiUch., 1911, 35, 217-227).-tokm»ne^ 

aldehyde method is of little practical value. repip "f , t [ 50 

reagent by Vamvaka’s method brings down all he gelatm but it also 
precipitates proteoses. Although trichloroacetic acid (° b ®™f er8 t 
method), onl/produces a turbidity with dilute •**«•* •*»£ 

i.i if ii «. — rz'.fiTSZ 

sulphate, the conclusion may be *awn that gelatin •» 1> . 
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Mercuric iodide can also be employed at a precipitant, II the dilution 
is first precipitated by lino sulphite, the precipitate redissolred, an'i 
mercuric iodide in aoetone o^alophol added (with precautions described 
in detail by the authors) and a precipitate is then produced which 
contains a large proportion of the ^nitrogenous matter which was 
precipitated by the sine sulphate, then it may be deduced that 
gelatin is plteent A satisfactory method for separating gelatin 
from proteoses does not exist. S. B. 8 . 

Analyses of Liquorice Juices. L. Ganois and J. Gaoom (Bull, 
Soc. ch{m., 1911, [ivj, 9, 711— 743).— The analyses of liquqrice juices by 
different methods having furnished discrepant results, the following 
analytical method wpp adopted : The moisture was estimated by drying 
at 100 °, insoluble matter by two extractions with oold water for 
twenty-four hours, and the ash by ignition. The glycyrrhizin was 
determined by precipitating tl^resiqque matjta^rom aqueous solution 
with alcohol, concentrating the filtrate, and precipitating with hydro- 
chloric acid in a weighed beaker, the precipitate hashed with 
water, treated with ammonia, and the ammonium derivative dried »t 
1007. W. G. 


A New Method for tbe Detection of Salvaraam '(Diamino 
dihydroxyarsenobenzene). J. Abelih (Unnc%. MtifWoch. 

19. A Reprint).— A very little of the salvarsan is dhafiyed in 

2 3 c.c. ef water, and tbe yellow solution is decolorised by addition 

of fc-4 drops of dilute hydrochloric acid. After cooling the 
solution, 3—4 drops of a 0 - 8% solution of sodium nitrite are added, 
when a diazo- com pound is formed, showing a vivid yellowish-green 
fluorescence. The liquid is now added, drop by drop, to p. 10% 
solution of resorcinol, to which an excess of sodium carbonate has 
been added, when a beautiful red colouring matter *ill be formed | 
care must be taken that the liquid remains alkaline. 

When applying the process to urines, 7 — 8 o.c. of the sample are 
acidified with 5 — 8 drops of dilute hydrochloric acid, and whte cold, 

3 4 drops of the above sodium nitrite solution art added. A few 

drops of the liquid are then added to fi c.c. of tbe alkaline resorcinol 
solution, or the ring test may be applied successfully. 

Atoxyl, treated ae above, yields an orange colouring matter. 

L. deK. 


Pyro- Analyses of Drugs. Leopold Rosenthals* (Bit. Sejit. 
pharm. Gee,, 1911, 31, 338— 346).— A microscopical and chemical 
investigation of crystalline sublimates obtained in vacuum from a 
number of drugs. Probably it would be better still to subject their 
extract* to the sublimation process. For the micro-illustrations and 
properties of the various sublimates,- the original paper should be 
consulted. 

The following drugs were examined: Cortex chtnae, roll a ««- 
uni, CortesUrangulae, Cortex eateanu eafradat, Rhizoma rht i, GM as, 
Rhizomahy&raetu, Opium, Cubebae, Semen calabar, Piper mfrum^n 
Ffucfus anui. )• . ? u D 








